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. 6. . STUDY PARAMETERS:
Definitive Test Duration: = 96-hr o -
Type of Concentrations: Nominal-and Mean Measured (highest
| - concentration) .
7. CONCLUSIONS: . -

Results Synopsis (based on nominalicon'centrations)i:' '

Cell Density -~ Reported Verified
| 9 6-hr _ , . - o -
ECy: . >125pg >125 pg/ll.
(95 %CY) o Not calculable Not calculable
- NOEC: S T 125pgl 125 pg/L.

Study results were based on the nominial concentrations and the initial mean measured
concentration of the highest test solution. After 72 and 96 hours of exposure, there were
no apparent treatment-related effects upon growth. After 96 hours, there were signs of
aggregation/flocculation and long chains of algae, which is considered normal for ‘
Anabaena flos-aquae. There were no signs of adherence to the test chambers:

.. ADEQUACY OF THE STUDY

A. - Classification: Suppléﬁ'eh_tal. ‘

'B. . Rationale: This study did_no't determine an EC,, value. A range finding test was

not conducted to establish test solution concentrations for the definitive test.

C. Repairabilify: This study méy be upgraded to core if the registrant submits a
-+ valid range-finding study for Anabaena flos-aquae and provides additional
 description of good faith efforts made to solubilize PXTS.

GUIDELINE DEVIATIONS

The study was conducted using ihe Wildlife Intemaﬁonal, Lid protocb‘l which is based on
-OECD Guideline 201, harmonized OPPTS Test Guideline 850.5400, and EC Guideline

L383A - C.3, The OECD and EC Guideline criteria may differ from the OPPTS

‘Guideline (850.5400)_ that was used in preparing this Data Evaluation Record. :
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o The pH of the stock nutrient solutlon was adjusted to 8 0 usmg 10% HCL and sterilized
' by filtration. The OPPTS guideline recommends a pH of 7.5 £ 0.1 for Anabaena '

. Photosynthetlcally-actlve radlatlon was not reported
. . The physical-chemical properties of the test chemical were not reported :
e - Only the hlghest concentratlon (125 pg/L) samples could be analyzed due to hmlts of the.

analytical method. Therefore, the results of the study were based on the nominal test

concentrations, the measured hrgh dose chamber concentrations, and the analyses of the
stock solutrons I . B |

‘e The test concentrations d1d not bracket the EC,. The study was conducted at

concentrations above the known limit of solubility (below 12.5 pug/L) using a solvent to

raise the solubility of the test substance above the saturation level at the request of the
EPA.

o - Growth was inhibited by <90% at the hrghest concentration (-12 at 96- M)
| . ", | A posmve control was not mcluded as a part of the study

| 10 UBMISSION PURPQSE' Reglstratlon
11 MATERIALS AND METHODS

A_. . Test Organisms

| @-12)

. SeIenastrum caprzcornatum (Raphzdocehs |+ Anabaena ﬂos-aquae
subcapitata) A .
- Skeletonema costatum

|+ Anabaena flos-aquae
' Navicula pelliculosa

| Initial Number of Cells =~ o ,(p 11)

- |+ 10,000 cells/mL (SeIenastrum Anabaena | Approxrmately 10 ,000 cells/mL at test
"' Navicula) .|  initiation.

|+ 77,000 cells/mL (Skeletonema)
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| Stock Culture
| ¢  3to7daysold

MRID No: 460626-35

(@.12)
* Inocula for the test was prepared froma3
day old culture, -

| Nutrients -
|+ Standard formula (ASTM E1218- 20)

* pH 7.5 £ 0.1 (Selenastrum, Navicula,
|~ Anabaena), 8.1 + 0.1 (Skeletonema)
* . Freshly prepared

|* Stock nutrient solutlons prepared by -

| ¢ The pH was adjusted to 8. 0+0.1 using

(p 13) _ -

¢ Algal cells cultured and tested in
freshwater algal medium.(ASTM 1218-

. 90E)

mixing reagent-grade chemicals with
purified well water. The nutrient solutions
then added to purified well water to
prepare the test medium.

B. . Test System

- Upper limit - 0.5 mL/L

1o o1 mL/L of acetone was- used to raise the
solubility of the test substance above the
saturation level. .

10% HCL and sterilized by filtration.

Temperature

» 24° % 2°C (Selenastrum, Navzcula
Anabaena)

1. 20°£2°C (Skeletonema)

ks Recorded hourly

| (p-13and 23) _
1+ Test chambers were held in an

| * The temperature was monitored

environmental chamber at.24 + 2°C
(range: 22.5 to 24.1°C).’

‘continuously in the chamber and twice
daily in a container of water adj acent to
test chambers.

. ,:;33"%:
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nght Intensr;v_
- 43K Ix (= 10%) (Selenastrum

| - Skeletonema, Navicula) ..
-‘_ 2.2 K Ix (= 10%) (4nabaena)

1 . 13 and 19) :
-+ 1990 to 2250 lux (measurements taken at-

five locations surrounding the test ﬂasks)
.* Photosynthetically active radiation not

'MRID No: 460626-35

* 14-hr light/10-hr dark (Skeletonema)
* Continuous (Selenastrum, Navicula, -

- Photosynthetically active radiation approx;' ' reported
. 66.5+10% pEm/mZ/sec :
Photopenod (p. 13)

1 Contmuods 24:hr hght/O-hr dark.

.|+ 8.1=x0.1(Skeletonema) .
. Measured at beginning and end of test

" Anabaena) -
3 p_g - | (- 13and24)
* 7.5%0.1 (Selenastrum, Navicula, * pH=81(0-hr)
. Anabaema) |* pH=7.8-8.0(96-hr) ,

At test initiation, pH was measured in the
mdmdual batches of test solution
prepared for each treatment. At test
' termination, the pH was measured in :
pooled samples of test solution collected
- from eath of the replicates of each
treatment and control. -

Oscillation Rates » -
* 100 cycles/min (Selenastrum)
-[* 60 cycles/min (Skeletonema)

|* Test flasks were shaken contmuously at. | o

®13)

approxunately 100 rpm:

 Test Contameg
e 125-500 mL Erlenmeyer ﬂasks

s Cleaned/sterilized (solvent and a01d) and
conditioned

"]« Test solution volume < 50% of ﬂask

’ volume '

1+ 100 mL test solution (<50% of flask

(P 13)
Sterile 250-mL Erlenmeyer flasks, -
plugged with foam stoppers, and
- containing the test solution of each
" respecttive treatment.

volume).
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? |

L Dllutlon Water IR

1+ Sufficient quality (e.g;, ASTM Type I)
' Saltivater - commercial or modified

- synthetic formulation added to

,,\,m.

g/kg)- '

o
® Punﬁed well water (NANOpuIe water)

- distilled/deionized. water (30 ppt 61' 24-35 :

MRID No: 46062635 . )

7 '“.,s;?méfg m T ngi,#%;%m,&gp’ T

r:m’f"mufnm&afarnn TREITE .;uﬁ“’!, i

. Test D'e,sigi :

i B_a_nge-_l*‘nml_mgl‘g_

| * Water solubility and phys1ca1-chermcal

. _properties of test chemical determined?-

| . Validated analytical method developed?

| » Lowest dose at detection limit; upper dose
.. at saturation concentration or 1000 mg/L
|+ If<50% reduction in growth at hnghest

dose, no defimtwe test requlred '

T %.@,za i

tﬁ!&m&u’a’

'(pu)'f W

Physmal-chemxcal propertles of the test
. chemical were not reported.

|’ A validated analytical method was - ¢

developed. :
+ Range-finding test was not. mentlonec_l

{ + - The final test was conducted-at

concentrations above the known limit of -

- solubility (below 12.5 ig/L) using a

'solvent to raise the solubility of the test.

‘substance above the saturation level, at the .

request of the EPA.

-."l")ose :.Rang» e": o
|» 1.5X-2X progression - .

(p 14)

Approx1mately 2X progresswn

i

W

tg&

/,..




i :.Rephcates Per Dose i '
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‘ Doseg

- g‘gmageometncsenes O :
]+ >90% growth mlnblted or: stlmulated at.

'| ;. bracket expected ECso

o (p 9'and 26) *

+ 'S or more concentratlons of test substance e

" highest concentratlon or concentratlons. ) E

~ - method, the maximuin amount of water -

.2 .-<90% growth mhlblted at the hxghest .

'MRID No: 460626-35 |

Five concentrations:" : '
Nominal =7.8, 16, 31 63 125 pg/L
Mean measured =160 ug/L Only the -
highest conicentration (125 pg ai/L) could
be analyzed due to limits of the: analytlcal

* that can be removed from the test .
chambers, and the complexxty of the algal
medium.

L -‘Controls

N 2 Negatwe and/or solvent each test

1 ,'concentratlon (- 2% at 96-hr)
- 109y :

I Negatlve and solvent control

- . Pos1t1ve zmc chlonde (perlodlcally)

3or more (4 or. more for Nawcula)

"(pll)

I 3 replicates per dose, plus a negatlve and

- No posmve control

solvent control

- fl)u'ration of Test

- @1

_.grgwgh - (p 19, 26and30)

- | repeattest '
e+ L5x10%cells/mL (Skeletonema)
N 2 3.5 x 10° cells/mL (Selenastrum)

. Logarithmic growth (controls) by 96-hr orl g
|+ Meanof2.7x10° cells/mL ‘at 96-hr. in: the |

* Logarithmic growth in control by 96-hr

~ pooled control.
* Increase by factor of 270

1 Daily. Observatlons" T

.Method of Observatlons

»_'_ -1+ Direct - microscopic cell count of at least ’
1 . 400 celis/flask ~ -
|+ Indirect- spectrophotometry, electromc

| microscopic count -
- J* Qualitative and descnptlve

e Yes . 16 and 26)

| * “Cell counts were performed using a

cell counter, dry weight, etc; cahbrated by . |
o - " adherence of cells to the test chamber and

(- 16and 19) -

hemacytometer and microscope..
* - Growth of cells were assessed for
aggregations or flocculation of cells

" atyp1cal cell morphology
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.. 12, - REPORTEDRESULTS =~

"Cell Separatron

' Syringe, ultrasonic. bath or blender'-
limited sonification (4nabaena)

-~ Manual or rotary shaking only
(Selenastrum Skeletonema Navzcula)

MRID No: 460626-35

(p 13 and 16) -

Mechanical shakmg inan env1ronmental
chamber. ' :

* Priorto countmg, sample solutrons drawn
in and out of a syringe three times to
shorten length of cell chains. Samples

" diluted i using electron solutlon (Isoton®),

as need.

' 'Alglstatlc and algrcldal effects
y j'dlﬂ'erentlated" '

L R,

Algistatic and. alglcldal effects not
differentiated. After 72 and 96 hours of * ..
exposure, there weére no apparent:
treatment-related effects upon growth.

After 96 hours, there were signs of
aggregation/flocculation and long chains
of algae, which is considered normal for.
Anabaena flos-aquae. There were no

_ sxgns of adherence to. the test chambers.

.v: ‘Max‘iﬁium.steled Rate

{* Not reported

' .Quallty assurance ‘and GLP compliance '

| statements included in report"

Yes (p 3 and 4)

included (scientific name, method of

| verification, strain, and source)?

| Detailed information on test orgamsms -

(p 12)

: "- - Original algal cultures obtained from the

Yes

. University of Toronto, Culture Collection |°
and maintained at Wildlife Internatronal .
- Ltd., Easton, Maryland

| Growth in controls reported?

. Yes (p.26) -
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S ,Descnptlon of test system and test desngn
_ -mcluded"

_.MRID No: 460626-35

. "‘iﬁ?

‘| and pH measured? -

‘ _Imtlal and final chemlcal concentratlons .

o Yes(p.11,22,24)

| mmitial, 24-, 48-, 72- and 96rhr'cell densiti'es IR

. | measured? % of inhibition or growth and Yes
- | other adverse effects reported" (p 26)

"Yes .

| 96-br ECj, and when sufﬁclent data
- | generated 24-, 48-, and 72-br EC_.,,, and
.1 95% C.L reported"

: |+ Yes, 72- and 96- hour ECsO values were .

1. 10)

1 determmed 95% C I were not calculable.

* Mean and standard devnatxon calculated
" and plotted? '
Goodness~of fit deterrmned?

| Raw data mcluded” ’ s Yes (p. 47-49)
| Methods and data records reported" Yes (p. 12) A
1 Statistical Analysns ' ' (p. 26-31)

' '. Only mean calculated and plotted

Yes
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Negative - i EE L _ , o L -
S igativ 20667 | - | moasm |~} 748333 - 3.100,000

Solvent S o e . .
Comwol- | B | - 183,000 =l seLesT | T~ 2213333 -

."Pooled: "y T 1 -} : : B , .
Contn:)L ,2,2’l67‘, - N 296,667 - - 1. 655,000 . - B 1-12,65.6,667. |-

78 |"50333 | 127 | 1667 | 16 | s2s000 | 20 - 2483333 | 12,

16 | 2433 35t fa2n33 | v foas0000 | 34| 2,850,000 29

31 45667 | 106 | 169000 | 18 .| e2s000 | a6 | | 2293,333. | 36

63 48000 | -7 |1s0000 | 13 .| e1s000 | 40 | 2670000 -2

1. 1257 ] :39000. 76 | 164000 | 21 ]osse3n |oas laasszn | a2
_ Percent Inhibition was calculated relative to the pooled control replicates using SAS Version 8.02." . '

- ? Percent Tnhibition was calculated relative to the solvent control replicates using SAS Version 8.02. o T )
*} No statistically significant differences (p>0.05) at 72 hours from the pooled control replicates using Dunnett’s test. .

" "'No statistically significant differences (p>0.05) at 56 hours from the solvent control replicates using Dunnett’s test.
o pi26 - : R : o

10 -
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':'Meaﬁ Area Under fhe Gfthh Cuﬁe '

ass) and lser'cenf Ihh’ibiﬁon- 3
e 35 i :

i

1 Sl

.Negative‘.'.- | IR | P o . L ) .
_Control ]56’909._ C T ?’928’(_).00' ST Alf"_“z’ooo 2T 69,372,009. s

A

Solvent U E | IR D "
| .Control. .| 192:000 | AA82000 ) | 11,128,000 e | aassoto | -

rooled 1 174000 |- -7 2680000 | = | 12780000 | - o 52280000 | -
Control . 1. _ 1 B AR Pl - o e A )

-

| 78 7| s24000 _‘ 200« 2972000 | -1 [ine000 | 13 | 46976000 | 63 -

16 | 52000 | 70 ]260000] 15 | 10216000 20 - | 49336000 | -12

31 |la2g000 | -146° | 2,764,000 CoaT . 12052000 | 0 s7 - | 46832000 | 60

63 | 456000 | 162 |2952000 | -10. |isgsz000| 26 [ sseaz000 | o33

r

{= 125 |-3a8000 | .100 2,544,000 | . 5.1 |'10,972,000 14 | 472320000 69 ¢
Percent Inhibition was calculated relative to.the pooled control replicates using SAS Version 8,02, ** E u o S

? Percent Inhibition was calculated relative to the solvent control replicates using SAS Version 8.02. - = '

" *LNo statistically significant difference (p>0.05)-at 72 hours from the pooled control replicates using Dunnett’s test.

"Z'Nq statistically significant difference (p>0.05) at 92 hours from the solvent control mplicatés~using.Dumeﬁ's test.

P
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L Mean Growth Raie

hn0 T 1 024 89hovr
o i e ) e
S fLaRecent Ly b
AR 4 e i tfg@.}ﬁ"" iR S F 2 _
- "Negative ° P | Y I N .
. Control : 0.0626. o= 0.0595 - 0.0597 -
Solvent | . _ v ) _ : g _
. " Conol [ 00336 | =7 | o000 N R i R BN
{Pooled Control | 0.0292 =l oosi3 | . | 00577 |~ | o0s7 -
18 0.0561. | 92 | .00583 | 49 00550 | - 47 | 0.0566 24
.. e | eose | 53 | ooss 48 | 00516 | 1 " 0.0588 216
R AT Y 00579 | ss | 00ss9 | 32 | .o056 | 23
63° | 00650 | 7123 | 00564 " 80 00619 |- 72 | ‘00577 037 -
: .- 125 00481 | . 65 00570 .71 | 00557 | 36 | .00s14 | 10 3
‘Percent inhibition was ¢alculated relative to the pooled control replicates using SAS Version 802" ' ..
. *No statistically significant difference (p<0.05) at 72 and 96 hours from the pooled control replicates using Dunnett’s Test._ —
S po28 : . )
" ‘ . . . ;-:‘ ’ . . - o 3 . .
. - Statistical Results '

' Statistical Method: Cell density, growth raté, and aréa under the growth curve were analyzed .-~ v
R §tatistica11y by linear interpolation (SAS, Version 8.02) to determine EC;, values and IR P
- - corresponding 95% confidence limits for each 24-hour exposure interval. To:determine the
. 'NOEC at 72 and 96 hours, cell density and the area under the growth curve data were first. - :
.' . evaluated for normality and homogeneity of variance using Shapiro-Wilk’s and Levene’s tests, ' .

-~ Tespectively, and were compared to the control using Dunnett’s test (p=0.05)... S
2
L .




" p. 20and:29

cawn [ oms | o0 [ s | = fos1s |

e | o>2s | 2| uas I osias |0 | s | osies | = s

oshr | >1as | oo | s | s | o 125 | >12s o |28

" 195% Confidence limits could not be calculated with the data obtained.

.13, VERIFICATION OF STATISTICAL RESULTS L
Statistical Method: ' T

“NOEC Determination - R e T o
The 72 hour and 96 hour data were first checked.for normality and homogeneity using the

- Shapiro-Wilks’ Test and Bartletts Test, respectively.. Data were normally distributed; therefore,

~ the NOECs were de}tiennin_ed'-using the'~Bonf§rroni T-Test.

‘..EgsoDét'ennina't.ng* '. B . L

- The ECs,, E,Cy, and E,C,; values and 95% confidénce limits were calculated for cell densities,
© biomass and growth rate. The EC values were determined using EPA’s Linear Interpolation
* - Method for Sublethal Toxicity: The Inhibition Concentration (ICp) Approach. -

Rt

-
-
L}
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Valuéé Over ?be 96-

iRt s

s1s | 4 | L sis |2 | -

>125 f ) oazs | sias [ 125

96-br | >125 |0 s sies ] o | ogest 125 ] = -2

95% Confidence limits could not be calculated with the data obtained.

‘ " . "2 The NOEC could not be verified because the mean square values are zero, and an F value could not be calculated.

14,  REVIEWER'S COMMENTS: |
-Verified NOEC valu'e"s‘are the samie as kepbrted in the S'tudy,‘ with the except-iélm of the gnowth
- rate:-NOEC that could not be verified because the mean square values are zero and an F value

. could notbe calculated. . | ‘ .
- » Verified EC,, values are the same as those rep_c_)rted in the Study.

LN



