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1.0 INTRODUCTION

The San Diego municipal stormwater monitoring permit (National Pollutant Discharge
Elimination System [NPDES] Order 2007-0001) for the San Diego, California region requires
monitoring of runoff at six mass loading stations (MLS) and nine temporary watershed
assessment stations (TWAS) within San Diego’s watersheds. The six MLS evaluated in the 2007
to 2008 monitoring period included San Luis Rey River, Agua Hedionda Creek, Escondido
Creek, San Dieguito River, Los Penasquitos Creek, and Chollas Creek. The nine TWAS
evaluated in the 2007 to 2008 monitoring period included Buena Vista Creek, Loma Alta Creek,
Escondido Creek, San Luis Rey River, Agua Hedionda Creek, Los Penasquitos Creek (2), and
San Dieguito Creek (2). Samples were collected from two wet weather and two dry weather
events and analyzed for toxicity using Ceriodaphnia dubia, Hyalella azteca, and Selenastrum
capricornutum. The initial toxicity test from the November 30, 2007 storm event demonstrated
that Agua Hedionda Creek MLS stormwater caused significant toxicity to H. azteca. Survival in
the 6.25, 12.5, 25, 50, and 100 percent sample concentrations was 92.5, 100, 82.5, 65.0, and
37.5%, respectively. The median lethal concentration (LC50) at 96 hours was estimated to be
77.3%, while the no observed effect concentration (NOEC) was 12.5%. As a result, a Phase |
toxicity identification evaluation (TIE) was conducted to establish the potential cause or causes
of toxicity. Weston Solutions Inc. (Weston) initiated the Phase | TIE on December 11, 2007.
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20 BIOASSAY TEST METHODS

Stormwater toxicity tests and TIEs using the freshwater amphipod H. azteca were performed
according to a modified version of the United States Environmental Protection Agency (USEPA)
protocol for testing sediment-associated contaminants with freshwater invertebrates (EPA/600/R-
99/064) (USEPA, 2000). TIEs were conducted according to guidelines for characterizing
chronically toxic effluents (USEPA, 1991, 1992, 1993a, and 1993b). Phase | TIE testing
involved manipulating the sample at the initial pH using the manipulations presented in Table 1.
A detailed description of each manipulation including set-up procedures are presented in
Appendix | of the 2006-2007 San Diego County Municipal Copermittees Urban Runoff
Monitoring report (Weston, 2008).

Table 1. Phase | TIE Sample Manipulations

Physical and Chemical Manipulations

Purpose of Test

(Tests) on Stormwater Samples

Filtration Detects filterable compounds (e.g., TSS related)

Detects volatile, oxidizable, sublatable, or

Aeration
spargeable compounds

Ethylenedlam|ne:(ejtcriﬁ;cnetlc Acid (EDTA) Detects cationic metals (e.g., cadmium)

Sodium Thiosulfate (STS) Addition Detects oxidative compounds (e.g., chlorine)

Solid Phase Extraction (SPE) over Cig

Column, followed by Methanol Elution Detects non-polar organics and some surfactants

Piperonyl Butoxide (PBO) Addition Detects organophosphz_ite pesticides and
pyrethroids
Carboxyl esterase Addition Detects pyrethroids

The protein BSA is used as a control for the

Bovine serum albumin (BSA) Addition
Carboxyl esterase
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3.0 BIOASSAY TEST RESULTS

Water quality parameters were within the appropriate limits (Table 2). Mean percent control
survival of H. azteca was 96.0%, which met the minimum acceptable control survival criterion
(> 90%). The Baseline test confirmed the presence of toxicity in the stormwater sample, however
toxicity was reduced relative to the initial toxicity test with this species; Survival in the 100%
concentration of the Baseline test was 56% while survival in the 100% concentration of the
initial test was 37.5%. The Baseline test acts as a benchmark for comparison to toxicity in other
TIE treatments. The only treatments which significantly altered toxicity of the sample were
Filtration, C1g SPE, and PBO. The Filtration treatment significantly reduced toxicity in the 100%
concentration (100% survival) relative to the Baseline test, indicating that the causative agent
may be associated with particulates in the stormwater sample. The Cig3 SPE treatment
demonstrated a similar reduction in toxicity (100% survival). Since this sample was pre-filtered
prior to the Cy3 manipulation, the reduction in toxicity was most likely due to pre-filtration of the
sample prior to Cyg elution. The PBO treatment significantly increased toxicity (4% survival)
relative to the Baseline test. This suggests that pyrethroids may be a causative agent in this
stormwater sample (Budavari, 1989). Treatments that showed no significant effect on toxicity
included Carboxyl esterase, BSA, Aeration, STS, and EDTA. The Carboxyl esterase treatment
(68% survival) slightly reduced toxicity relative to the Baseline test; however, this reduction was
not significant. Toxicity in the BSA treatment (52% survival) was similar to the Baseline
treatment. Although toxicity was slightly reduced in the Aeration (76% survival) and STS
treatments (72% survival) relative to the Baseline test, it was not significant. Toxicity in the
EDTA treatment (44% survival) was similar to the Baseline test.

The copper sulfate reference toxicant test was conducted at concentrations of 0, 62.5, 125, 250,
500 and 1000 pg Cu®*/L. The LCso was 164 pg Cu®*/L, which was inside two standard deviations
(+ 203 pg Cu®*/L) of the Weston laboratory mean of 236 ug Cu®*/L. This indicates that the
sensitivity of H. azteca used in the assessment fell within the normal range.

Complete survival results for the TIE test using H. azteca are presented in Table 3.
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Table 2. Test Conditions for the 96 Hour TIE Using H. azteca

Test Conditions: Hyalella azteca TIE Test

Sample Identification

Agua Hedionda Creek

Dates sampled

November 30, 2007

Date received at Weston Carlsbad
Laboratory

December 1, 2007

Approximate volume received 20 L
Sample storage conditions 4°C, dark
Test Species H. azteca

Supplier

Aquatic Indicators

Date acquired

December 11, 2007

Acclimation/holding time

0 days

Age

9 days

Test Procedures

USEPA (1991, 1992, 1993a, 1993b, 2000)

Test location

Weston Solutions Carlsbad Laboratory, Room 5

Test type/duration

Static / 96 hours

Test dates

December 11 — 15, 2007*

Control water

Evian™ mineral water diluted with deionized water to achieve a
moderate hardness (80-100 mg/L as CaCOs)

Test temperature

Target: 23 + 1°C Actual: 22 - 24°C

Test conductivity

No recommended

. Actual: 0.17 — 0.89 mS/cm
concentration

Test dissolved oxygen

Target: 4.0 mg/L Actual: 5.2 — 10.0 mg/L

Test pH

Target: Watch for pH drift Actual: 7.4 - 8.6

Test photoperiod

16 hours light: 8 hours dark

Test chamber

125 mL glass jar

Concentrations Baseline: 0% (Control), 50%, and 100%
TIE Treatments: 0% (Blank) and 100%, with the exception of
the Methanol Elution treatment. This treatment was spiked to a
concentration of 2.0 times the concentration of the potential
contaminants in the original stormwater sample.

Replicates 5

Organisms/replicate 5

Exposure volume 50 mL

Feeding Day 0 and 2

Water renewal None

Deviations from Test Protocol

Six amphipods were counted in replicate 5 of the PBO
treatment blank. This indicates that an extra animal was added
to this chamber at test initiation. This replicate was eliminated
from statistical analysis.

1 Test dates for the Methanol Elution treatment was December 12 - 16, 2007.
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Table 3. Results of the 96 Hour TIE Using

% Survival

TIE Treatment Control 50% 100% NOEC LCso
(Blank) — Stormwater

Dilution Water ~ Stormwater (2xh

H. azteca

Baseline
Aeration 100
Filtration 100
Solid Phase Extraction 100
(Cis)
Methanol Elution 96
STS — 10 mg/L 100
EDTA — 3.0 mg/L 100
PBO — 0.025 mg/L 1007
Carboxyl esterase 100
BSA (esterase control)

Concentration (ug/L) % Survival LCso (ug/L)

Control
c Sulfat 62.5 90.0
Ref:r%?\ire Tuox?cznt 125 75 164
250 125
500 0.00
1000 0.00

2X concentration is associated with Methanol Elution treatment only.
2 An extra animal was added to test chamber at test initiation. This replicate was dropped from statistical analysis.
¥ Low survival in BSA blank possibly due to contamination. Fuzzy material observed in test chambers on Day 3.
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4.0 DISCUSSION

The results from the Phase | TIE performed on the Agua Hedionda Creek stormwater sample
collected in November indicated that pyrethroids may be the cause of toxicity observed in the
initial toxicity test. The lack of toxicity reduction in the EDTA, STS, and aeration treatments
indicates that the causative agent was likely not a metal, an oxidative chemical, or a volatile
chemical or surfactant, respectively. However, the reduction in toxicity of H. azteca following
filtration of the stormwater sample indicates that the causative agent was highly bound to
particulates in the sample. Pyrethroids have physicochemical properties that match the results of
the present TIE; pyrethroids are insoluble in water but soluble in solvents (have high Kg,s), have
low vapor pressures (indicating low volatility), and have high adsorption coefficients, indicating
their tendency to adsorb to particulates (Kidd and James, 1991). In addition, toxicity was
increased in the diluted PBO-treated stormwater samples, as compared to toxicity in the baseline
test (untreated diluted stormwater). These results also indicate pyrethroids as the causative agents
because pyrethroid toxicity is potentiated by PBO (Budavari, 1989). The carboxyl esterase
treatment caused a reduction in toxicity in the undiluted stormwater sample; however, it was not
significant, possibly due to the reduced toxicity demonstrated in the Baseline test (56% survival)
compared to the initial toxicity test (37.5% survival). Toxicity was not removed in the BSA
treatment, used as a control for the carboxyl esterase. If toxicity was reduced in both the BSA
treatment and the carboxyl esterase treatment, this would indicate that both BSA and esterase are
adsorbing the chemicals in the water samples. In contrast, if toxicity was only reduced in
the carboxyl esterase treatment, this would indicate that the chemicals in the water sample have
been enzymatically altered by the carboxyl esterase, and that these chemicals may be pyrethroids
due to the affinity of carboxyl esterase for these compounds.

In addition to TIE tests, a review of chemical analyses of Agua Hedionda Creek MLS
stormwater indicates that pyrethroids are likely the primary causative agents of toxicity. The
concentration of bifenthrin (0.0816 pg/L) was measured at a level that exceeded aqueous 96-
hour LCs, values for H. azteca (0.0093 ug/L) (Anderson et al., 2006). A number of other
pyrethroids were detected in stormwater samples including cyfluthrin, esfenvalerate, fenvalerate,
and L-cyhalothrin®. The aqueous 96 hour LCs, values for H. azteca exposed to these pyrethroids
are currently unknown.

Chemicals other than pyrethroids were detected in Agua Hedionda Creek MLS stormwater;
however, there is little evidence that any of these chemicals were a major cause of toxicity. All
organophosphate pesticides were below their detection limits, with the exception of chlorpyrifos,
diazinon, and malathion. The concentration of chloropyrifos (0.094 pg/L) may have contributed
to toxicity observed in the November storm event because the concentration detected exceeded
the water quality objective (0.020 pg/L). In addition, the 10-day LCs, for this species has been
reported to be 0.09 pg/L (Phipps et al., 1995). However, because the addition of PBO increased
toxicity (consistent with its synergistic effects on pyrethroids), rather than decreased toxicity
(consistent with its antagonistic effects on organophosphate pesticides), it is unlikely that
chlorpyrifos was the primary cause of toxicity in the sample. Diazinon (0.035 pg/L) and
malathion (0.398 ug/L) were both detected at concentrations below their water quality objectives
and were measured at concentrations below those which have been shown to cause toxicity to
this species in 10-day solid phase tests (6.51 pg/L [Ankley et al., 1995] and 80.3 pug/L [Weston

! Concentration of L-cyhalothrin was estimated.
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Bioassay Lab data], respectively). Thus, it unlikely that diazinon and malathion contributed to
toxicity of this sample. Concentrations of total copper and lead were above their respective water
quality objectives; however, concentrations of dissolved copper and lead were below their water
quality objectives. Because dissolved forms of metals are more bioavailable to organisms, it is
unlikely that copper and lead were responsible for the observed toxicity.
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Weston Test ID: Client: ‘ . Client Sample 1D;
inol 1674 (ouuedy of S Copermb] BHC ms baseling

Survival Data

.o} 24Howrs | a8Hours | ' 72Hours | = osHours
Date: 3 JI2{CF  Ipate: 2 “@](‘ﬂ- jDate: (7 | ]‘“OQ Date: (1{1‘5/(7’}
Cone. Rep |Vime: N43S Time: {3() Time: [02‘5 End Time: 1975
Tech: A Tech: (JJyV\ Tech: OJYY'\ Tech: Al
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1 5 1 @ 51 7 S 1 A 1 ° )
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N VO A
AT TSI GG S [P g S GO |5
9 @ L { T @ 3 1
50 5 ¢ 5 1 0 5 @ 1 s 5
5 1 & S 1 0 Nt (D5 5
/55*5@50‘) SIAIG OIS [H g I T [ala 112
o 5 10 Hh | @ 2 2z
4 1 Ol 5 1B 5 | @ 4 t
100 ST 6 13 12 T 121 [3
RS AT ARA L R RN AN

O N = R OO N e IR O IN [ W N e A [N |

FEEDING INFORMATION
L Day 0(0 Hours) 0
Date: t'L[\um;f Time: (60
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Hyalella Acute Test-96 Hr Survival

Start Date: 12/1172007 17:00 TestID: AHC MLS TIE Sample ID: Baseline
End Date: 12/15/2007 15:25 Lab ID: CCA-Weston, Carlsbad Sample Type: SRW1-Municipal stormwater
Sample Date: 11/30/2007 Protocol: EPAA 91-EPA Acute Test Species: HA-Hyalella azteca
Comments:

Conc-% 1 2 3 4 5

Control  1.0000 1.0000 1.0000 0.8000 1.0000
50 06000 1.0000 1.0000 0.8000 0.8000
100 0.6000 0.8000 0.2000 06000 0.6000

Transform: Untransformed

1-Tailed

Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.8600 1.0000 09600 0.8000 1.0000 9.317 5 0.9600 1.0000
50 0.8400 08750 08400 06000 1.0000 19.920 5 1134 2110 0.2233 0.8400 0.8750
*t00 05600 0.5833 0.5600 0.2000 08000 39.123 5 3.780 2110 0.2233 0.5600 0.5833
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.80027 0.835 -0.9363 1.08059
Bartlett's Test indicates equal variances (p = 0.28) 2.58056 9.21034

Hypothesis Test (1-tail, 0.05} NOEC LOEC Chv TU MSDu  MSDp MSB

MS

E F-Prob df

Dunnett's Test 50 100  70.7107 2 0.2233 0.23261 0.21067 0.028 0.00763 2,12
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Co5* 20,000 15739 48633 78700 0.7376
ic10* 40.000 14.433 9.267 80.025 -0.1237
IC15 54286 12562 17.328 86109 -0.3720 1.0
IC20 62.857 0.9 ]
iC25 71.429 T
IC40 97.143 0.8 4
IC50 =100 0.7 ]
* indicates |C estimate less than the lowest concentration :
g 0.6 )
805+
& |
® 0.4 :
0.3 -
0.2 4
0.7
0.0 r T T T
0 50 100 150
Dose %

Page 1 ToxCalc v5.0.23
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Test: HA-Hyalella Acute Test Test ID: AHC TIE
Species: HA-Hyalella azteca Protocol: EPAA 91-EPA Acute
Sample ID; Baseline Sample Type: SRW1-Municipal stormwater
Start Date; 12/11/2007 17:00 End Date: 12/15/2007 15:25 Lab ID: CCA-Weston, Carlsbad
Pos| ID | Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes

1 1 Control 5 5

2 2 Control 5 5

3 3 Control 5 5

4 4 Control 5 4

5 5 Control 5 5

6 1 50.000 5 3

7 2 50.000 5 5

8 3 50.000 5 5

9 4 50.000 5 4

10| 5 50.000 5 4

11 1 100.000 5 3

12 | 2 100.000 5 4

131 3 100.000 5 1

14 | 4 100.000 5 3

151 5 100.000 5 3
Comments:

Page 1 ToxCalc 5.0 Reviewed by:
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Date: (Z{t!{{F  Time: (500 Initials: 41$ Date: V2 /137,95 Time: 1S 1%~ Initials: 9
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_NUES (@' ' Hyalella 96-Hour Acute Toxicity Test BIOQ78

SOLUTIONSE

[Clent: (At of DT Cperaidiogs | fPate Reeived: LIU(E
[Project A E [Date Test Started: pyilG
ICiient Sample 1D: HH( LS ﬁ\mh\om [Date Test Ended: 2510t
WESTON Test ID: (F201L D Study Director: A Margolis
Species: Hyalella azteca # Organisms/Chamber: & Y

Day 0 (0 Hours) & 18 c’I
Date: |Z{1i /ot okl 95 | 280 | oug | B35
Sample 'DCGHIOH(QQ ) 3. 1.0 0.59 8.\

Dilutions (Tech):

WQ* Time: {506
Technician: LS
24 Hours Contol 1} . pkal — a3 —
loate: 12712007 blank | 9.7 23,0 0,23 | 9o
WQ Time:{2,3§ o7 9.8 2323 .69 | 7.7
IReplicate: WQSWY
Technician:

k¢
48 Hours Control |, > 5 {o
|pate: f1{175/07% Slonc ] A\ 24.p 0.2% g .4
WQ Time: {005 oo .l 290 0.10 3.\

JReplicate: &xaA((
Technician: /Uf’

72 Hours Comor B = Al — — WA —
{Date: 1211y Lol igak] 3N 22,3 O X9
WaQ Time: 1113 LA 2.3 22,0 |Q.72 -1 4
Replicate: u ¢

Technician: Af L

96 Hours Control D

Date: f’lhﬁ'[al | Blank. 8.4 21.5 0. 24 8.%
WQ Time: {52 3 (0g 9.4 21.9 0-7% 4.%

Replicate: WQ Sury
Technician: Qﬁ%

*water quality performed on stock dilutions on Day 0.

Start Time: 11(5 A Dilution Water Batch:[  DY\W\lA) 3L

End Time: 7234 R Hobo Temp. No.: 1197260

Supplier: o uatic 'L{\d‘ { O\TO{\S Test Location: y‘m H

Organism Batch: L 9210 1Aee 9 Adaige Test Acceptablility: X 2 90% Survival in Control

O TeMP MEE- B useh /ot 1S
o) Changed e 122457 N,
Page 1 of 2




WENS‘T Hyalella 96-Hour Acute Toxicity Test BIOO78

b S SOLUTIGNS N

Weston Test ID: Client; Chent Sampie iD:

(0H0L 16T County of S0+ Coper paitteest AHC LS Slvadion

Survival Data

Date: {2 {17 4CH Date: j2//3/47 _ |pate: (2 1Y I(JCEI Date: /7//;"/47
Conc. Rep |Time: 0455 Time: /230 Time: 0S5 End Time: / 7 85

Tech:  (Jpvy Tech: ¢ 47 Tech: (LYY Tech: &
# Alive | #Dead | #Alive | #Dead | #Alive | #Dead | #Alive | #Dead

-Coritrol

A

S
YN

ULVt
S

blani

Oy
NN

=
X
5T

JIU]\WU‘U\

(]

U*Ur oM
ST
-

N
&
jon
A
=g &QQQ

oy oy
NISTat
T OV
SES

8@&
L
o

N

A

N

2
Sy
&
SN
N
Y
A
S
=
[

Al l=siwivi=salaiv|mta|lolivialaioin]wlslin]—
72

FEEDING INFORMATION

ay 0 (OHours) = - e 48 Ho e
Date: m,/uloq Time: {360 in:tials E{?) Date 12[, /Q:;_ T:me1gl§ Initials:jo5
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W%T Hyalella 96-Hour Acute Toxicity Test BIO078

Client: (ot of D+ (GD&(“’“H‘CES foate Received: f2./11 @?
Project: ~ .'JL-:’ [Date Test Started: 2/ 1p7
Client Sampie 1D: FC-miLS  Epmy 20 L |Date Test Ended: 121157077 |
WESTON Test ID: INOMFD Study Director: R.Margdlis |
Species: Hyalelia azteca # Organisms/Chamber: 5 N %
?,
_ * * * * Hardness} Alkalinityy .- ‘
Cone. | £ {r:'(f)i) 8 T(ﬁ:’rg)p £ (rﬁg;::%) gl v | omon § mgn | ChioTne
o gf oY |E £ £ CaC0;) | Caco,) | (M) |
Day 0 (0 Hours) —Bontre {5 & b i3
Date: (2/H/ 0% ol 8% | g7 | 0.8 8.5

sample 10:C G201 {60, {00 3.4 1.4 0.60_ P 3q913%
Dilutions (Tech): OUW\

wWQ* Time: | 9950 L :
Technician AI S I I
24 Hours Control | ] l - "MI — e} — ”l —

Date:y) 12 )07 Blak | 9,/ 2.9 2G50 §)

WQ Time:19% |G 3.0 22‘5 Q.Y x

Replicate: W Q AT W

Technician:_p\:;L

48 Hours Control fil l o

Date: (?,/[‘J/{ﬂ— Blone ]| G G Z%.0 0.23% 3.2

WaQ Time: figjo {60 9. 1%.2 0.5 q,!‘

[Replicate: 5ut(
Technician: A5

72 Hours Control I{Al . !3‘ .

Date: 12319107 V] 209 0.5 | 41
WQ Time: | K4 } OO 22,0 0,M7 %0

Replicate: S s

Technician: ALL

96 Hours Control l J M__—

=<
P ety

n

Date: |25/ ] Blank] 8.5 2.5 479 9.4 __ |

wa Time: |40 100 2. 2.0 0.90 g.L ' :

Repiicate: W { 5 /¥ SR

Technician: R
h [

*water quality performed on stock dilutions on Day 0.

Start Time: 1115 AL . Dilution Water Batch:]  \WYWA} 32

End Time: {15 § Hobo Temp. No.: 19280

Supplier: H—GUQ’R ¢ \( ﬁj’O(‘S Test Location: v Y

Organism Batch: B Loz [Age: G daiag Test Acceptablility: X = 90% Survival in Control

O W \Lnfor N
@ WC L NMLior AL

Page 1 of 2




W%T Hyalella 96-Hour Acute Toxicity Test BIOO78

b SOLUTIONS

Weston Test ID: Client: Client Sample ID: !
]
|
?

OOV AR County, of SO Copermitipes| Aue mcs €Dy 3.0mg /1
Survival Data
24 Hours 48 Hours 72 Hours - 96 Hours
pate: (LR Joate: /2/12)07  foate: (2[MI0F  |pate: 1275707
Con. Rep [Time: {40 Time: /403 Time: I[l@ EndTime: /o /4™ 1}
Tech: Qh{‘/‘ Tech: ¢4 Tech: (LY Tech: ¢4 |
# Alive #Dead | # Alive | #Dead # Alive | #Dead | # Alive #Dead
1
ortrot 2
3
4
: 5 1 d 5 a h 1 @ 5 |
blanK 2 S @ 5 ,®' 5 Q 9 g
3 S 1 O [ 5 Vi 51O 15 g
ASIS\SIAN Ble/s g/ IS GLT 515 | oly
1 5 % 5 |7 S | | 2 (INe
100 2 | 5 s | o 1 1 2 2. 7
3 5 @ 5 7] 3 3 Z
WSO\ I0@ls/5 [/ SR QLA £ 4] ]
1
2
3
4
1
2
3
4
1
2
3
4
FEEDING INFORMATION
Day 0 {0 Hours) 48 Hours o
Date: (Z/ffo7  Time: {00 Initials: £/ Date: f2/13 /g7 Time: /675 Initials: or<
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L Hyalella 96-Hour Acute Toxicity Test BIO078
Client: (ool SO+ sotrmibiees] [pate Receivea: 12/ F
fProject: T ' | Date Test Started: ez
Client Sampie 1D: 4HE ML 578 100na /'L Date Test Ended: [UIS—IO}
WESTON Test ID: (O OGFA W Study Director: B.Marocti S
Species: Hyalella azteca # Organisms/Chamber: 'S N
P D.C. o Temp o Cond. o Hardness Aikalini?y Chiorine
Conc. § (mg/L) é ¢c) ‘é (mSfem) ‘§ pH é:cgét} . é;"cgé';) (mgiL)
Day 0 (0 Hours) -—Gontrab]{, Ba o %
Date: gq,/u UE| gove ] 4.0 1.4 0.1% B¢
Sample ID: (1) 01.16a [(00 9.5 222 | 0.40 149
Dilutions (Tech):
WQ* Time: .
Technician: MS I I
24 Hours Control | | - %l — A I — b”l —
Date: }) f{ 2_/0:7 B pnll q'}- 22, % 021 810‘
WQ Time: {247, 1ag £.9 2. 064 7.5
Replicate: Msmw
Technician: AT (.
48 Hours Control I .g;'l )q
Date:\Z {10 Jo% Bronk 1.5 3.0 0.25 | 8.3
WQ Time: WSS (] 7. F Y O-bb 50
[Replicate; 5 (¢
Technician; oS
72 Hours Control 5 o] 51 '
Date:yg J1) £57 VGl &M ahf, O;;u) OFE L
WQ Time: |12 s | o FINA e Py 4
[Replicate: gy, 3¢
Technician: ;_\:g(’_ .
96 Hours Control J{, {t 51 7 I |
Date: [2/155 ¢y 7.9 217 0.29 g4 B ‘
WQ Time: /5 £4~ 100 wA?, 22.6 289 8.7 .
‘Replicatezwﬁsw”/ IRTEE _
Technician: % B
I___
“water quality performed on stock dilutions on Day 0.
Start Time: (135" 4z Dilution Water Batch:{ [SYYWA) S42
End Time: IEKT b [Hozo Temp. No.: 160
Supplier: ﬁaua’ﬁ C'}:ndKMUY‘S Test Location: S
Organism Batch: H-’L CIZ\\ Age: ¢ d(ll 15 Test Acceptablility: > 2 90% Survival in Control
J

®OXe DInlss AeL
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W%T% Hyalella 96-Hour Acute Toxicity Test BIOO78

Weston Test I1D: Chlient: i Client Sample 1D:
W’m@u@% Qruof O Gopey futfees | AReMLs S
Survival Data
24 Hours 48 Hours 72 Hours 96 Hours
Date: {2”2/(};[ Date: 12/72/47 Date: 12”’4”0?' Date: 22//5/¢7 )
Cone. Rep Time:  [(8D) Time: /4 4(s Time:  [{30) End Time: /& 74
Tech: (YW Tech: #Af1 Tech:  (Q1V) Tech: €4
# Alive | #Dead | #Alive | #Dead | # Alive | #Dead | #Afive | #Dead
]
Contrat- 2
3
4
S g 1 5 g 2l @& | 5 @
bl 2 S @ 5 ,@ 5— @,- 73 @/
ank 3 5 @ 5 & 5 0] 5 )2
DIS DG T 1578 g/ SIS BT 575 (g7
1 S |1 @ 4 [’ L 4 i
00 L2l 51 @ 5 | & > | & s |2
3 ) 5 | g 9 4 !
WISIDIAND | 5]F g/ 5136121473 (/o
1
2
3
4
1
2
3
4
1
2
3
4
FEEDING INFORMATION
Day 0 {0 Hours) 48 Hours o
Date: [2{11 [0F  Time: 1§60 Initials: #3 Date: 1 Z-{v5/0% Time: |55~ Initials\

01 12 INEA-Gmm
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WEST I

Hyalella 96-Hour Acute Toxicity Test

BIO0O78

Client: (—ﬂﬂ'ﬁu 0{- £t (ODC(m!H(‘/aS Date Received: {L” [
Project: T™E Date Test Started: THI m’-'l
Client Sample 1D: AHC-MLS Qf’mfhm Date Test Ended: LIS
WESTON Test ID: CoH 2 051 G Study Director: BNl S
Species: Hyalella azteca # Organisms/Chamber; N
|Day {0 Hours)

Date: {2.fW\for3- blank,

Sample IDCO':HlO\ 1(9% 100
jDilutions (Tech): O

war Time: 15246”

Technician: i\)s

24 Hours Control } 4 —

Date:) )1 2407 Blank [l $t 26 230

WQ Time:13 27 wo | Y2y 232

Replicate: \W/ Q Sury

Technician:hi EL

48 Hours Control i

Date: {3 ly/ﬂ‘ @iﬁnb Q.1 72.%.2-

wa Time: ({30 108 % L %0

Replicate: '50\(‘

Technician: P

72 Hours Control | | § B

Date: {?/[[ fer N KT lo)llmlL 815 AN~

wa Time: § %5 D34 {Of ¥l 21,9
JReplicate: 7 ¢ sury

Technician: AEL
$96 Hours Control

pate; 121 5107) Blanle] 9.4 2£2.0

WQTimeh%-l H“OO 100 8% YARP

Replicate: W&'M Y

Technician: %

*water quality performed on stock dilutions on Day 0.

WC 121172509 AL

é Wt 1z H(MU}

WAL Az,

Page 1 of 2

Start Time: 1124 ks Ditution Water Batch:i  [\WYWA) SHZ

End Time: le4d JHobo Temp. No.: (19280

Supplier: ﬁﬂuﬂhh 'D’(jl(,Qj‘O\’S Test Location: rmg

Organism Batch: T2 |re= 9 doy 15 Test Acceptablility: ¢ > 90% Survival in Control
J



W%‘T Hyalella 96-Hour Acute Toxicity Test BIO078

b SOULUTIONSE

Weston Test ID: Client: Client Sample 1D:

(G120l 163D Courty o SOF (opermitie ARC LS gerodion

Survival Data

oo} eaMours | asHours. | 72Hou Hoy
Date: (LI Joate: 12/ 7 |oate: 2] M[0% Date: j2/15/ 97
Conc. Rep [Lime: [0C0 Time: /475 Time: D) End Time: /o 40

Tech: aﬂn Tech: &A% Tech: &ﬂfv\ Tech: €8
# Alive #Dead # Alive #Dead # Alive #Dead # Alive #Dead

blank.

R
S 0) &)
oy [

SO o
(:h‘
1
3&&&

iy
NS
N
%
Y
S

~
AT

100

SN
QR[

A

S
Gﬂu‘m“lw@m()\
X |
§®®‘Sl-@:8@&

[ 5 s
O™ &

>y
>
S
e
=
¥
i
Gy
s
T
-

sluivi=la|lo|m|jainlodi=]afo o s oo imislnloin]=

FEEDING INFORMATION
Soco. o Day0@Hoursy  coon oo o .. A8Hours
Date: |2.f/07  Time: [4¢0 Initials: ¢.& Date: {237 Time:g |

Initials: [0
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-UN% m@ll Hyalella 96-Hour Acute Toxicity Test BIO078

Client: Oy o ‘G‘D«‘r(ﬂn(’( mTees [pate Received: L G?'

Project: T ' Date Test Started: 12111 [T+

Client Sample 1D: He ML_S MWM'C&M e Date Test Ended: [Z ({§[ U_’r
WESTON Test ID: O QA NGER J Study Director: Pr Naraohs
Species: Hyalella azteca # Organisms/Chamber: 5 Y

3 £ £ Es Hardness] Atkalinity .
e D.O, 51 Temp |35] Cond |= Chiorine

[pay 0 (0 Hours) Lentrot(, b e}

Date: j,'?_,/ﬂ/oq. Ebﬂ'fdk- ? ‘4 111"{ O[% ?q

Sample IDCO?“,OHQDQ [DO 3 O\ 'VL'{ o ~(00 7?/

Ditutions (Techy: (TAM

WQ* Time: [ 540 _

Technician: A2S I |

24 Hours Control fj | — le —— b lﬁﬂ}zw 2] -

Date: N2 N Blank £ 229 FE b, £, 0

WQTime: {290 {gg 3.3 22.% S I

Replicate: Sy

Technician: AELL

48 Hours Control (pl 1] I 51 d

Date:{ 2./r 3/¢F dade| 5o %25 | 0.2% 2

WQ Time: [}ef (00 8. | 2%.9 .31 4.0

Replicate: SM“

Technician: AJS

72 Hours Control |} l Tf\l 4 }3'

Date: Y2119 gy ] 87 L Q20 | 3k

WQ Time: | 13 L0 ¥4 1,2.0 o3 g0

Replicate: juﬂﬂ

Technisian: RE)_ _

96 Hours Cantrol {¢ 5! / ] I

Date: 12{157| 7 Blanie § 8.4 AN 021 ] 9.4 = |
WQ Time: 155 100 2.0 2.9 0.1% g.1

Replicate: Wi ¢\ S
Technician: % . .
*water quality performed on stock dilutions on Day 0.

Start Time: [10S 4t . Dilution Water Bateh:| Wil (72

End Time: /544 A Hobo Temp. No.: HDA0O

Supplier: HU\ 10 ’h( Tn(h ((I’IOI’\‘S Test Location: Yinds
[Organism Batch: LGN [Age: Oy anus Test Acceptablility: X 2 80% Survival in Control

]

OWCREL [y )67
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““ “Es@" Hyalella 96-Hour Acute Toxicity Test BIOOTE

Weston Test ID: Client; . Client Sample 1D:
OH201.) 3 (unty of St (eperpitiorlAHE 1S Corboryiesrerase,
Survival Data
24 Hours 48 Hours 72 Hours 96 Hours
pate: {2104 Date: /2//5‘/07 Date: {2{1M]0F Ipate: f‘?/l‘ﬁ/m
Cong. Rep Time: || A6 Time: /40/{ Time: !Zto End Time: 5445
Tech:  CLAYVY Tech: ¢4 Tech: (bmn Tech: A_
# Alive #Dead { # Alive #Dead | # Alive | #Dead | # Alive #Dead
]
Sentrol 2
3
4 _—
L R R A
2 A 5 yal S
blank 3 > 1 @ 5 | 5 1 0 > ¢
SO ALs (5 g/ gISISTCIGs]s [dl o
1 9°T @ 4 1o B | @ PG Y #
2 | 5 % 4 _ 1Bl & % PG 2 | 2
100 3 N 3 Feve) S EE (
WISIS IO QI 5/7¢4 FTomh b (X [A (B 51y (2] &
1
2
3
4
1
2
3
4
1
2
3
4
FEEDING INFORMATION
i Day 0 (0 Hours}) 48 Hours o
Date: (2/ll/fo7  Time: | $00 Initials: £A Date: 12413 /o3 Time: (<, <" Initials: A>S

O WC 1URICTHunn

Page 2 of 2



WESTIN

Hyalella 96-Hour Acute Toxicity Test

BIO078

Client: Coandu 6f $HY (Bpermi Date Received: N
Project: T & ' Date Test Started: T 071
Client Sampie iD: WC-PALs RsH Date Test Ended: [’L{[Sl(ﬁ
WESTON Test ID: (OHIOVGTR Study Director: B mq@ﬁl LS
Species: Hyalella azteca # Organisms/Chamber: S
% o [t| Teme |3} cona. |3 Hardnessf Alkarinity Chiorine
Cone. gl mon) |3 ("c:)p & | (msrem) | 3 pH é;’(%’;} _ é:‘gg;) (mglL)
fDay 0 (0 Hours) Bemtrot| (, %o b i3
Date: LT /0% gl B.6 72731 0.8 %.d
sample 10:((FH20).160 | 100 q.4 215 | 0.0 | 2.3 -
Dilutions (Tech): o
WQ* Time: {5‘b§ o
Technician; U$ l l
24 Hours Control | I e :,}M — bl _— [ g
Date:\'y 112107 Plewe ] 9.1 23,0 0.23 1 79
WaQ Time: {31} Qg 7.7 L3.0 | 072 7,6
Replicate: Gr1v
Technician:&i[,
48 Hours Control [ | |l 51 10
Date: {214 R 6.7 23.0 | o3 14
WQ Time: {1 100 lo. FAC T 0.7 1.%
Replicate:§ 1€
TechnicianA/5
72 Hours Control | I g‘pl 6 l \3'
Datery f1q Jo™T LTS 50 1.0 O aL g
WQ Time: /166 e8] 71 130 0.75 s
Replicate: Sulr
TeCthIan'aﬁEL - .
96 Hours Control : I
Da!e:f?/ib’/ﬂ'] Blant 7.9 22.0 g0-29 8.3 l
wa Time: (529 190 | 1.9 229 | 0.90 ] oy .
Repiicate: W gy 1 S
Technician: % _
I.—
“water quality performed on stock dilutions on Day 0.
Start Time: o ¢4 Ditution Water Batch:}  [JW\YWA 3 2-
End Time: //{,Qé /]‘//‘_ JHobo Temp. No.: { MZ?)’O
Supplier: Bauaio TOYh (oS Test Location: S
Organism Batch: ﬁ’]*_; ql/“ IAge: a dau S Test Acceptabliity: M 2 90% Survival in Control
J
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WESTLEN

Hyalella 96-Hour Acute Toxicity Test BIOO78
Weston Test 1D: Client: . Clignt Sample 1D:
(5310] 1GAD Coady &f S0+ Copectni oo | e mmes @y
Survival Data
24 Hours 48 Hours 72 Hours 96 Houwrs
Date: [2/12 7 Ipate: /2'//3/47 Date: 2JI|07T Date: i?ég/m
Cone. Rep |Fime: HUS Time: /341 Time: {27213 End Time: 14219 1b20
Tech: Tech: ¢ Tech: ) Tech: A«[:
# Alive | #Dead | #Alive | #Dead | #Alive | #Dead | #Alive | #Dead
1
GCentrol- 2
3
4
1 5 @ 3 Vi o L1 3 1
hang = 5 @ 5 | & 5 e 7
3 5 O 7 Hh 1L %2 %
ASL SIS B G 1575 FIg S 1 [RIAN 212 [z
[ ST 1 £ 118 [ » 16w
00 |2 o | @ J__ gl 5 | (g Y \
s 1 % |0 Nel 3 | gume) | 2 6 | |
S SISIOTQ e /s g7 F[513 [@T™[4] 2 [1]1
;
2
3
4
1
2
3
4
1
2
3
4
FEEDING INFORMATION
Day 0 {0 Hours) 48 Hours : _
Date: (2{{tJu Time: G0 Initials: €& Date: (13 /cf Time: |51« Initials: DS

Ofuzau maderial W chamber 12 INIGF ann

®1e Yumirr am
Dve sl AL

Page 2 of 2




L“ES.I' Hyalella 96-Hour Acute Toxicity Test BIO078

T S Oriless|  [pereses T TR{UGT
Project: T [\r‘,‘: ) [Date Test Started: {2 I3
Client Sampie 1D- SHCME (et eluaiC Date Test Ended: NG
WESTON Test ID: (TNONMAR Study Director: AMamoisS
Species: Hyaleila azteca # Organisms/Chamber: S J
§ DO, ; Temp ?3 Cond. § Hardnessimka!ini_ty Chlorine
| Conc. g mon J8| oy [E|msiem |§ pH é:cgg;)' é:‘g&} (mgiL)
Day 0 {0 Hours) Conol | {1 4¢, [A[22.5 0.720 HEY 8.1
Date: [lh’llfﬂ blank 1@ Y 0-20 89—
Sample 1D; CO:HZG‘ 1(0\'0 2—?{ ‘1“" 225 0‘70 Qa?
Dilutions (Tech) [g)m
W Time: T
Techmman l l
24 Hours Control 1{ | (oo jB}zz.5 u o-2l ‘3‘| 90}
Date: {2 1 BtoF Plone (0-9 124 0O-2\ 3.4
WQ Time: {520 2% . o 712 XA Q.4
Replicate: 9w<C
Technician: &35
48 Hours Control Jo} 7.2~ | 2% qlsfo-z\ ['d%.©
Date: {3/ 14{0% Blank] %\ 75§ g | 33
WQ Time: (155 A¥ 1. 2349 0.20 3.3
[Repiicate:iACt
Technician: NS
72 Hours Control Vo] 7.7 Vo) 23.2 |6 dzz 10| 8.2
Date: 12/ Blani | g0 23 | 2.2.6 54
WQ Time: [46 2X 7.0 23.% 0:2{ ) 43
IBeplicate: WQ5“Y¥
Tecl’lniciauf;:f/ér>
96 Hours Conwol Ve ¥ 26 Yol 224 022 Y4 g2 S I
Date: 717,/ 4 Bk g0 229 026 8.4 '
WQTime: fj f-g ZY 7.0 2.2.9 02/ 83
Replicate: W(b LMW 4
Technician: %

-}

“water quality performed on stock dilutions on Day 0.

Start Time: [UYS (v, ‘ Dilution Water Batch:| Tt} R(p 2.

End Time: 45 JHobo Temp. No - nar &0

Supplier: mua'h C mm Test Location: rm o

Organism Batch: L9 [aee 1D QO Test Acceptablility: £ 2 90% Survival in Controt

Oiw wiwrot w5 Can 94)
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Lu%@Il Hyalella 96-Hour Acute Toxicity Test BIOO78

Weston Test [D: Client; Client Sampi

CoHY 0L 12D (o of- ot Copermitd AC TES MeoH e luare
Survival Data
24 Hours 48 Hours 72 Hours _ 96 Hours
Date: /2/13/97 Date: \T{W\ {0% Date: /Z/15 /p7 Date: fz//g_/ﬂ?’ k
Cone. Rep |Tme:._28/5 Time: {145 Time: 247 EndTime: /45
Tech: ¢4 Tech: )5 Tech: 4% Tech: €4
#Alve | #Dead | #Alive | #Dead | #Alive | #Dead | #Alive | #Dead
1 5 /8 S % 23 24 5 z
Control 2 4 & 5 2 5 Z g g
s | & 5 g 5 7 | s /8
flels g/ \sls s |5/51876|5/5 877
1] s & 5 B 5 | g 4 |
Blank | 2 | 5 [ [ s |7 5 | g | 5 | &
s 6 'y 15 16 15 |7 I.5 19
JACAEA AN ARV AR (. YAV )
t | 6 g s L 5 | g 4 [
IX 215 g |5 1P |5 I 5 |6 | g
3 5 g_ 15 g 5 /4 5 Vi
$ols5/5 g/ g (575 [plF |6/2 | p/g c/E 070
,
2
3
4
1
2
3
4
1
2
3
4
FEEDING INFORMATION
Day 0 {C Hours) _ 48 Hours T e
Date: I {(U/CF Time: |S1S  Initials: (M~ fDate:y 1M1+ Time:{ 1% Initials:  (Jana

0 1€ 1zficfor <8

Page 2 of 2




Hyalella azteca Reference Toxicant Control Chart:
96 Hour Survival With Screen Substrate

CV% =42.9
480 |
430 4 +2 8D
= 380 ]
‘é 330 /0\\ : | +18D
O
o _
S 280 \/ \ 7\
& 230 ] Mean
& 10 M /
LL[ p
130 181
80 | V
30 . e S — 28D
$ H & b b H B ® $ & ® ® L & A
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Dates Values Mean -1 Sb -2 5D +1 8D 280
12/14/04 431.4190 235.8937 134.6394 33.2851 337.3480 438.7023
01/25/05 400.1000 235.9937 134.6394 33.2851 337.3480 438.7¢
04/19/05 260.3740 235.9937 134.6304 33.2851 337.3480 438, g
Q7/18/05 384.3600 2359937 134.6394 33.2851 337.3480 438 7050
Q9/22/05 366.6700 235.9937 134.6394 33.2851 337.3480 438.7022
10/11/05 331.3500 2359937 134.6394 33.2851 337.3480 438.7023
11/02/05 189.4130 235.8937 134.6394 33.2851 337.3480 438.7023
11/23/05 222.6600 235.9937 134.6394 33.2851 337.3480 438.7023
01/11/06 195.6220 235.9937 134.6394 33.2851 337.3480 438.70232
01/20/06 2226030 235.9937 134.6394 33.2851 337.3480 438.7023
02/02/06 820310 2359937 134.6354 33.2851 337.3480 438.7023
02/21/08 277.3900 235.9937 134.6394 33.2851 337.3480 438 7023
03/03/06 159.2020 235.8937 134.6394 33.2851 337.3480 438, 7023
04/14/06 105.6500 235.9937 134.6394 33.2851 337.3480 438.7023
06/02/06 191.1800 235.9937 134.6394 33.2851 337.3480 438.7023
10/24/06 158.1360 235.9937 134.6394 33.2851 337.3480 438.7023
12/21/06 166.4600 235.9937 134.6394 33.2851 337.3480 438.7023
03/05/07 138.8230 235.9937 134.63094 33.2851 337.3480 438.7023
05/22/07 272.2640 235.0037 134.6384 33.2851 337.3480 438.7023
12112107 164.1670 2359937 134.6394 33.2851 337.3480 438.7023
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Hyalella Acute Test-96 Hr Survival

Start Date: 121212007 15:53- Test ID: C0O60525.203 ° Sample [D: REF-Ref Toxicant .
End Date: 12/16/2007 16:10- Lab ID: CCA-Weston, Carlsbad- Sample Type: CUSO-Copper sulfate-
Sample Date; Protocol: EPA Q0-EPA Freshwater Sed Test Species: HA-Hyalella azteca .
Comments:
Conc-ppb 1 2 3 4
Control  1.0000 1.0000 1.0000 1.0000
62.5 1.0000 0.9000 0.7000 1.0000
126 0.8000 0.2000 0.7000 0.7000 -
250 (1000 0.4000 0.1000 0.2000
500 0.0000 0.0000 00000 0.0000
1000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed Rank 1-Tailed
Conc-ppb Mean N-Mean Mean Min Max CV% N Sum__ Critical Mean N-Mean
Control  1.0000 1.0000 1.0000 1.0000 1.0000  0.000 4 1.0000  £.0000
62.5 0.9000 0.9000 0.2000 07000 1.0000 15.713 4 14.00 10.00 0.9000 0.1000
25 Q.7750- 0.7750 07750 0.7000 09000 12.354 4 10.00 10.00 0.7750 0.2250
*250 0.1250 01250 0.1250 01000 0.2000 4C.000 4 10.00 10.00 0.1250 0.8750
500 0.0000 0.000¢ 0.0000 0.0000 0.0000 0.000 4 0.0000  1.0000
1600 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 £0.0000 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p>0.0%) 0.91698 0.844 -0.68062 1.5084
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 62.5 1256  88.3883
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq  Critical P-value Mu Sigma Iter
Sitope 6.12917 1.43753 3.31161 8.94672 0 1.66929- 7.81473. 067 - 221529 0.16315 7
intercept -8.5779 3.16123 -14.774 -2.3818
TSCR 1.0
Point Probits  ppb  95% Fiducial Limits 09 ]
ECO1 2,674 685087 32.9579 91.4653 o
ECO5 3.365 88.4956 52.3177 110.288 0.8 -
EC10 3.718 101437 666278 122.415 07
EC15 3.964 111.221 78.1605 131.801 .
EC20 4158 119.666 88.4463 140.225 go-ej
EC25 4.326 127.421 98.0122 148.38 S 0.5 4
EC40 4747 149263 124,159 174.952 304:
EC50 5000 164.167-140.076 197.403 o ]
ECB0 5253 180.56 155357 226.573 0.3 4
EC75 5674 211511 179.668 292.624 0.5 ]
EC80 5.842 225.217 188.272 325.721 o
EC85 6.036 242.318 200.632 389.942 0.1 4
ECS0 6.282 265.691 215349 435316 00 11—,
EC9Y95 6.645 304.545 238.373 55591 1 10
EC99 7.326 393.405 286.719 884.639 Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by:_‘&._




Test: HA-Hyalella Acute Test - Test |D: CO60525.203 -
Species: HA-Hyalella azteca - Protocol: EPA 00-EPA Freshwater Sediment (Mod) -
Sample ID: REF-Ref Toxicant » _Sample Type: CUSO-Copper sulfate -
Start Date: 12/12/2007 15:53 - £nd Date: 12/16/2007 16:10 Lab |D: CCA-Weston, Carlsbad .
Pos| I | Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes

1 1 Control 10 10

2 2 Control 10 10

3 3 Control 10 10

4 4 Control 10 10

5 1 52.500 10 10

6 2 62.500 10 9

7 3 62.500 10 7

8 4 62.500 10 10

9 1 125.000 10 8

101 2 125.000 10 9

11 3 125.000 10 7

12| 4 125.000 10 7

131 1 250.000 10 1

14 ] 2 250.000 10 1

151 3 250.000 10 1

161 4 250.000 10 2

17 1 500.000 10 #]

18 | 2 500.000 10 0

19 | 3 500.000 10 0

20| 4 500.000 10 0 N

21 1 1000.000 10 0

221 2 1000.0C0 10 0

231 3 1000.000 10 0

24 | 4 1000.000 10 G

Comments:

.

Page 1 ToxCalc 5.0 Reviewed by: JJzh




WE‘S‘T 96-Hour Hyalella BIO078

—_— LT, Reference Toxicant Test
Test iD; ' Associated Test(s): . —_ Siudy Director:
(060525203 S) Stormpater Tee | S Hoect
Organism Batch: Location: Replicates: No. of Organisms:
AT 4724 Room S 4 10
Start Time: Initials: End Time: Initials:
\95% ks (D 2.,
Toxicant Lot Number: Toxicant Stock Preparation
Date:
1605565 7/2 0/07__ .

.5 ppb.

@ 3%%2ml  |w 2000mL
12/{497 0 | 1000 ppb |- DM 762 B
B TGl |® 2000.0m1 -
Day 0 Wat alltyData
Date: 12/,1/3—; Time: 719 Initials: AL
Control 62.5 125 250 500 1000
D.0. (mg/L) Y 1.4 2.5 L 2.4 S {
Temp. (°C) .7 B.b 23.7 5.4 75.9 241
Conductivity | o2t 0.4 0.14 0.1 0,14 0.2
pH §.L %.% 2.2 23 2 \3v3
Date: y2/p0 /7 Time: /{44 Replicate: / Initials: 7 4
" | control 62.5 125 250 | . 500 1000
et 7
DO.mgb) | 9.9 29 7.9 8-0
Temp. () | 27 72.2 22.0 | 21.9
Conductivity 0.20 0.2.0 0.2¢ 0.20
pH 8.3 8.3 8.2 g.3

>< Pass Fail

Notas:

O WG ot faken dut o aniomal marrality in all refs- 1/3/8 ¢4
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‘A,Ea 96-Hour Hyalella BIO078
"\ﬂ.@N Reference Toxicant Test

L WSO UTIONS R

, SURVIVAL DATA
Test ID: COGQ'SZS 7@3 o ) _
Date: [7,({2,/()'7 Date: \2“;{.!9’} Date: /2//5/07 Date: /3//6/07
Conc. Rep Time: { O Time: n“\)‘g Time: // 44~ End Time: W10
(ppb) Technician: f}_fays | Technician: s Technician: ¢ g Technician:
# Alive # Dead # Alive # [?ead # Alive # Dead # Alive # Dead
1l | ¢ 1()0 % 2 g | o | &
o 2 (6 ¢ l /0 & /0 g
Control 2 s ﬁ T (z)' 0 ?ﬂ 7, /ﬁ
4w | p W | b6 | ly [T @ |
L [ 6 T W19 17, Ty [ /s | o :
625 21w | £ [0 | ¢ 0wl g |9 1
3 | ip i 16 ) [0 | & 7 |3
4 o | ¢ b [ b | 0 ' T |4
LD ¢ q \ g || g // 4
s L2 | W0 | & 0 ¢ 1 o 1o T2 17
3 | w | 4 a |bawl 9 1o | 7 |2
et e b1l 92 1y [ 7 |2
b | g 9 o4 (suns) | [c4)
0 21 16 | g b 1 2 | & |5 | (D
s |0 | p W 6 f, 14 L 1(5)
4 e | @ b | 7 ¢ 12 | 2 |(4)
1 3 3 @, <7 e
500 2 1 = Y 5 i 2 -
3 | 3 3 P & ’ z P
4 b | 4 0) 2 AV m— ~
1000 2 35 o (ne) M /{»@JH P /
3 ¢ \Q :__..——--m——- — /
‘12 | 3 | 172 g 1/
Date: | VAV AM0F
Time: | (f} [345
Technician: | AF (. i

*Organisms should get fed 1 mi wheat grass sturry per test chamber at test initiation and at 48 hours.

Obound dead vody 17407 414
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