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Test date
® 48-hour LC_, = median lethal concentration. An estimation of the sodium chloride concentration

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).
~m Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)
we « - Control Limits (mean logarithmic LC,, + 2 standard deviations converted to anti-logarithmic values)
=+ .. Laboratory Warning Limits (mean logarithmic LC, * 2 coefficent of variations converted to anti-logarithmic values)

--------- USEPA Warning Limits (mean logarithmic LC,, £ S, ,, converted to anti-logarithmic values,
Sa10= 10" percentile of CVs reported nationally by USEPA)
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Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test

EPA-821-R-02-012, Method 2002.0

CdNaCIAC # 14

Dilution Preparation:

Stock solution INSS #:

Test concentrations (mg/L NaCl) 1750 2000 2250 2500 2750
mL Stock solution 35 4.0 4.5 50 55
mi Dilution water (MHSW) 196.5 196.0 195.5 1585.0 194.5
Total volume (mL) 200 200 200 200 200
Chemical Analyses: Hours
0 24 48
Concentration Analyst UW B&' TJW VL/
= o
pH ) Gl 176y | Nvd

Dissolved oxygen (mg/L)

)

27

8.0

Conductivity (umhos/cm)

24

pXm

Acute LC;, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia

Page 10f 2

A stock solution was prepared by diluting 10 g NaCl into 100 mL deionized water. This 100,000 mg/L Nacl
stock solution was used to prepare the concentrations evaluated for toxicity.

Analyst identified for each day, performed pH, dissolved oxygen and conductivity measurements
only. Temperatures performed at the time of test initiation or termination by the analyst

performing the toxicity test, Alkalinity and hardness performed by the analysts identified on the
test specific bench sheets and transcribed to this bench sheet.

Conductivity (umhos/cm)

2040

Temperature (°C)

Sl

wl.§

.4

Control,
MHSW 1 Alkalinity (me/L caco,] L3 Chemical analyses:
Hardness (mg/L Cac0,) an p porting limit | Method number | Meter Serial number
Temperature (°C) 1:-[-"'\ S.°L s .) pH 0.15.U, 5M 4500-H+ B-2011  |Accumet AR20 93312452
pH (5.U) —7 ,@C 7 cg\ q_ "‘) 2 Dissolved oxygen 1.0 mg/L SM4500-0 G-2016  |¥SI Model 52CE 180104324
Dissolved oxygen (mg/L) /) ‘q '7 % 6 ,0 Conductivity 14.9 pmhosfem | SM 2510 B-2011 Accumet ARZD 93312452
1750 mg/L 1]
Conductivity (umhos/em) 6 Hq ) Alkalinity 5.0 mg CacO,/L  |SM 2320 B-2011 Accumet AR20 93312452
Temperature {°C) \s. \ -\-"\-‘\ -s.0 Hardness 5.0 mg CaCO,fL  |SM 2340 C-2011 Not applicable Not applicable
|pH (s.u) _?\%(; -7. g { ’%a'} Temperature 0.1% SM 25508-2010 Digital Thermometer | vBotdalb§$
Dissolved oxygen (mg/L) 7
— 14 9 | 60
Conductivity (pmhos/cm)
%D
Temperature (°C) s -\ R Y 5.0
s 286|740 | 465
Dissolved oxygen (mg/L) = 5
2250 mg/L 1 (1 4 8 I
|Conductivity (pmhos/cm) q 3[0
Temperature (°C) %0 5.0 i - I
pr (s.U) 2% [7:82 | A8}
IDissoIved oxygen (mg/L) % a
2500 mg/L 1’& 7 |
Conductivity (umhos/cm) qw
Temperature (°C) 1%.0 w4 S L
pH (5.U.) 7. Q!O IDA'S) /),.6’}/
Dissolved oxygen (mg/L) c6 .0
2750 mg/L H % Q g.l
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Acute LC5, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia

EPA-821-R-02-012, Method 2002.0

Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test
CdNaCIAC # A4

Feeding Test Initiation ar Termination Lozation Randomizing
Hours Date MHSW Batch
Time Analyst Time Analyst Incubatar/Shelf Template
s o511 ( 6930 W 01s0 M_ 'L‘b'b ey | oxwnf
24 LB 3,
oMok - VT owa| M
N Al R
*Test organisms were fed in helding 2 to 5 hours prier to test initiation. Test organisms were nol fed during the test.
Test Organism Information:
Organism Source: In-house Culture
Source (organisms were pooled): 0y 141 A
Age: < 24-hours old
Date and time od-ov 1L ‘ch -
organisms were born between: - 005 L o SbO
Average transfer volume: <0.25mL
Transfer bow! information: oH (5.U.): - A \
Temperature (°C): "‘s . \
Survival Data (number of living organisms):
Control 1750 mg/L 2000 mg/L
Replicate Replicate Replicate
Hours
A B C D E E G H 1 J K L
0 5 5 5 5 5 5 5 5 5 5 5 5
Initiatien .
2 [S[S|[sS|S] s[S]S S| s|%]|s
a8 S| 81515958589 %]%|S
Termination
Mean Survival LO0D 1. (oh 1. [N
2250 mg/L 2500 mg/L 2750 mg/L
Replicate Replicate Replicate
Hours
M N (o] P a R s T u v w X
0 5 5 5 5 5 5 5 5 5 S 5 5
Initiation
A\, v "N e\ N tel
2ck
24 S| SIS |3 A1 > >
I ) S 1A ) A > A = 34 el d
s | A A |y v 2]V T]0o]0|00
Termination
Mean Survival LO L s Q7.
Comment codes: d =dead, u = unhealthy
Statistics:
| ethod e@ﬁ T |Comments:
Lower 95% confidence limit
{mg NaCl/L) sk
Upper 95% confidence limit
(mg NaCl/L) = A0S ."\
48-hour LCg, (mg NaCl/L) M ﬂ’\"ﬁ |’1
23%3.0

Test

IlevlewE by:
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Acute Daphnid Test-48 Hr Survival

Start Date: 4/5/2022 TestID: CdNaCIAC Sample ID: REF-Ref Toxicant
End Date: 4/7/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mg/L 1 2 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
1750 1.0000 1.0000 1.0000 1.0000
2000 1.0000 1.0000 1.0000 1.0000
2250 0.8000 0.5000 0.4000 0.6000
2500 0.2000 0.4000 0.2000 0.2000
2750 0.0000 0.0000 ©0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N Sum___ Critical Resp Number
D-Control 1.0000 1.0000 1.23453 1.3453 1.3453 0.000 4 0 20
1750 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 v} 20
2000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
*2250 0.6000 06000 0.8910 06847 1.1071 19.366 4 10.00 10.00 ] 20
*2500 0.2500 0.2500 0.5189 0.4636 0.6847 21.301 4 10.00 10.00 15 20
2750 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.70565 0.868 0.58177 4.311
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 2000 2250 2121.32
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE _ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 30.6363 5.60404 19.6524 41.6203 0 2.06471 7.81472 0.55909 3.36791 0.03264
Intercept -98.18 18.8894 -135.2 -61.157
TSCR 1.0 e
Point Probits mg/L 95% Fiducial Limits 09: T
ECO1 2.674 1958.73 1758.29 2067.52 L
ECO5 3.355 2061.67 1901.34 215169 0.8 -
EC10 3.718 2118.74 1980.33 2199.46 7] T
EC15 3,964 2158.14 2034.52 2233.34
EC20 4.158 2189.97 2077.83 2261.52 0 061
EC25 4.326 2217.65 2114.93 2286.83 S 051
EC40 4.747 228897 2206.51 2357.07 a 1
EC50 5.000 2332.97 225874 2405.42 e 047 T
ECB0 5.253 2377.82 2307.79 245945 0.3 4
EC75 5.674 245428 23823 2562.04 S0
EC80 5842 248531 2409.97 2606.71 i
EC85 6.036 2521.97 2441.29 2661.21 0.1 9
EC90 6.282 2568.86 2479.73 2733.1 0.0 F—rrrrrmr—rerrrrrr—rrerrrerr—orrrere
EC95 6.645 2639.97 253562 2845.71 1 io ih8; dcos  fcood
EC89 7.326 2778.71 2639.69 3074.49
Dose mg/L
Dose-Response Plot
16 < <
0.9
0.8
073
206
]
@ 05
I g4
g
0.3
02
0.1
0

D-Control fhistisciisn
1750 -
2000 -
*2250 4
*2500 4
2750



° pEm E— oy Ceriodaphnia dubia
| ' Acute Reference Toxicant Control Chart

Y i 4
SlcommantalSstig Sl Source: In-house Culture
2.6 — T T T T T T T T T T T T T T T I
Control Limits (* 2 Standard Deviations)
25 -
24 - — . L —— =
Z —
| o
S— — e _o _o© N S e
23+ e o ° e o ® _
g i Y
- 2.2 -
~
& ;
= L1 | (S L [ T i .f @ § E 3 _§ .3
(T3]
O 2.6 — 1 T T I T 7T J"T——94—07 77 7T 15 7T 7T T4
L B - - - 7
g Warning Limits
R= 2.5 —
“! | AR i s S am e my e oS e Em v S GRS |
<
2.4 -
23 ~
22 -
— L | S (L (N AN | N | [ R N N B
A A 2% A% A A A gA aA A A A aA a1 Al a4l Al al a1 )
g% iy oA ca¥ oAb 4d A% b oad g oAb aab gah Al sa) oa) s3) gl oAb
5P 3P W 5 ¢ A Y S 0%.‘&1' o> &0.0‘9 Wo'!- 25 o 0&:{?» @ 0.5,0‘!' e Qu.-‘f’ e
Test date
® 48-hour LC,, = median lethal concentration. An estimation of the sodium chloride concentration

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).

Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)

Control Limits (mean logarithmic LC,, + 2 standard deviations converted to anti-logarithmic values)
Laboratory Warning Limits (mean logarithmic LC,, + 2 coefficent of variations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic LC,, S, ,, converted to anti-logarithmic values,

Sp10= 10" percentile of CVs reported nationally by USEPA)
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Page 1of 2
Acute LC;, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia
EPA-821-R-02-012, Method 2002.0

Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test

CdNaCIAC # 380

Dilution Preparation:

Test concentrations (mg/L Nacl) 1750 2000 2250 2500 2750 A stock solution was prepared by diluting 10 g NaCl into 100 mL deionized water. This 100,000 mg/L Nacl
stock solution was used to prepare the concentrations evaluated for toxicity.

mL Stock solution 35 4.0 4.5 5.0 5.5

ml Dilution water (MHSW) 196.5 196.0 195.5 195.0 194.5

Total volume (mL) 200 200 200 200 200 Stock solution INSS #: .04 %

Chemical Analyses: Hours

0 24 48
Analyst identified for each day, performed pH, dissolved oxygen and conductivity measurements
Concentration Analyst
bl UW -jw Vl-’ only. Temperatures performed at the time of test initiation or termination by the analyst
forming the toxicity test. Alkalinity and hardness performed by the analysts identified on the
¥ [773
-71 i 7 q '6“9 test specific bench sheets and transcribed to this bench sheet.
Dissolved oxygen {mg/L) '7 < % '.0 ‘J 6
Control, Conductivity (umhos/cm) 3 ’ 'O
MHSW I Alkalinity (mg/L caco,) Lo Chemical analyses:
Hardness (mg/L Caco,) 8& Parameter |Reporting limit  |Method number Meter Serial number
Temperature (°C) AL F A -A B L pH 0.15.U. 5M4500-H+B-2011  |Accumet AR20 93312452 h
pH (5.U) 06‘ 0 Li ﬂ‘ gé q 6‘? Dissolved oxygen 1.0 mg/L SM 4500-0 G-2016 |5l Model 52CE 180104324
Dissolved oxygen (mg/L) CG.O % D q, 8 Conductivity 14.9 pmhosfem  |SM 2510 8-2011 Accumet AR20 93312452
1750 mg/L

Conductivity (umhos/em) 3 6 L 0 Alkalinity 5.0 mg CaCO,/L  |SM 2320 B-2011 Accumet AR20 93312452
Temperature ‘nc] "'L"\ .ﬁ 5 _\ -v.\ i q Hardness 5.0 mg CaCO,/L  |SM 2340 C-2011 Not applicable Not applicable
pH (s.U.) ‘3‘0‘3 '7“56 q q (8] Temperature 0.1°% 5M 25508-2010 Digital Thermometer \NI{L&S

Dissolved oxygen (mg/L) %‘, 0 % J \ /} ‘6
Conductivity (umhos/cm) H HO

Temperature (°C) R U . g "i."‘ ' g\
PH (50) %.03% [-1.%€ | 130
Dissolved oxygen (mg/L) %‘.O % .\0 q@
2250 mg/L
Conductivity (umhos/cm) HSDO
Temperature (°C) 1%-0 5.0 1s-|
s LA [7.X7 | 24
Dissolved oxygen (mg/L) (Exl %. \ ')' ﬂ

2000 mg/L

2500 mg/L
Conductivity {(umhos/cm) 60 l‘o
Temperature (°C) A%-0 1%.0 "L"( /=
pH (5] KoL |[7.§7 | 419
Dissolved {m

HkGmuil issolved oxygen (mg/L) %: 3 C‘g . \ ’\-g

Conductivity (umhos/cm) 5 ‘-‘ «0
Temperature (°C) B0 15.0 7_;{ﬂ

S0P AT10-Revision 6-Exhibit AT10.1
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Acute LG5, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia
EPA-821-R-02-012, Method 2002.0

Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test

CdNaCIAC # 2£0

Feeding Test Initiation or Termination Location Randomiting
Hours Date MHSW Batch
Time Analyst Time Analyst Incubator/Shelf Template
D L]
wten | 65,03+ 21| 0520 ){( k10 U L | D [dnind
24 = 2
a8 o\ psoL ‘(\
48
B REW
emouien | 0505 oS | X
*Test organisms were fed in halding 2 to 5 hours prior to test initiation, Test organisms were Rot fed during the test.
Test Organism Information:
|Organism Source: In-house Culture
Source {organisms were pooled): 0‘{"-‘ L &y T (W)
Age: < 24-hours old
Date and time 0307 Vi M-
organisms were born between: To Q0 V. 0€LO
Average transfer volume: <0.25mL
Transfer bowl information: pH{s.U): =Y. q &,
Temperature {°C): 15 _0
Survival Data | ber of living organisms):
Control 1750 mg/L 2000 mg/L
p— Replicate Replicate Replicate
A B C D E F G H 1 ] K L
0 5 5 5 5] 5 5 5 5 5 2 5 5
Initiation ;

u sl glSsS|S|S[S]S] %] s]s
8 I SI%]|STFTSIS]| S| S]ISI[|S

Termination
Mean Survival A\HOaT. \OAT- lb(]'l.
2250 mg/L 2500 mg/L 2750 mg/L
Hours Replicate Replicate . Replicate
M N (0] P Q R S T u v w X
0 5 5 5 5 5 5 5 5 5 5 5 5
Initiation

d

» | s]s|s]s S s |g | o]ut[w% M
'} GMT-E('_‘U\O\-I

Mgl
g
£

AEEEE

Termination

Mean Survival N01. AS 7. [ak}

Comment codes: d = dead, u = unhealthy

Statistics:

Method P@% T Comments:
Lower 95% confidence limit

(mg NaClfL) 2 a"l- 9

Upper 95% confidence limit

(mg NaCl/L) .\

48-hour LCy, (mg NaCl/L) TNSb. a‘

Test
Reviewed by:

SOP ATIN-Ravidan A-Fyhihit ATIN 1
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Testing 5, Inc.
Acute Daphnid Test-48 Hr Survival
Start Date: 5/3/2022 TestID: CdNaCIAC Sample |1D: REF-Ref Toxicant
End Date: 5/5/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: ACUTE-EPA-B21-R-02-012 Test Species: CD-Cericdaphnia dubia
Comments:
Conc-mg/L 1 2 3 4
D-Control  1.0000 1.0000 1.0000 1.0000
1750 1.0000 1.0000 1.0000 1.0000
2000 1.0000 1.0000 1.0000 1.0000
2250 0.6000 06000 0.8000 0.8000
2500 0.4000 04000 00000 0.2000
2750 0.0000 0©.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mgflL  Mean _N-Mean Mean Min Max CV% N Sum___ Critical Resp Numb
D-Control  1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
1750 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
2000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
*2250 07000 07000 0.9966 0.8861 1.1071 12.807 4 10.00 10.00 6 20
*2500 0.2500 0.2500 0.5146 0.2255 0.6847 42.578 4 10.00 10.00 15 20
2750 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82057 0.868 -0.B268 2.95332
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 2000 2250 2121.32
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE__ 95% Fiducial Limits Control Chi-Sq_ Critical P-value Mu Sigma Iter
Slope 33.2273 6.2953 20.8885 45,5661 o 1.04116 7.81472 0.79129 3.37235 0.0301 5
Intercept -107.05 21.2455 -148.7 -65.413
TSCR 1.0
Point Probits mg/L  95% Fiducial Limits 09:
ECO1 2.674 2006.02 1807.09 2111.32 ay
ECO05 3.355 2103.03 1943.97 21899 0.8 A
EC10 3.718 2156.65 2019.79 2234.47 o7 7
EC15 3.964 2193.59 2071.67 2266.06
EC20 4.158 2223.41 2113.06 2292.36 8981
EC25 4,326 224931 2148.46 2315.99 g 05
EC40 4.747 231582 22355 2381.73 M ]
ECS0 5.000 2356.94 2284.88 2427.13 Sy
EC60 5.253 2398.68 2331.03 2477.98 0.3 4 -3
EC75 5.674 246972 2400.63 2574.68 02 ]
ECBO 5.842 2498.49 2426.33 2616.79 -
EC85 6.036 2532.45 245534 266813 0.1
ECS0 6.282 2575.83 2490.85 2735.8 0.0 I rrerr . | S
EC95 6.645 26415 254232 2841.64 1 10 100 1000 10000
EC99 7.326 2769.25 2637.74 3055.97 Dose miglL
Dose-Response Plot
1 < <;
0.9 7
0.8 3
0.7 1
[ F
2 06 9
> ]
"E 0.5 4
L 0.4 3
S
0.3 4
0.2
0.1 1
04 v

D-Control
1750 -
2000
*2250 4
*2500 -
2750



> e R Ceriodaphnia dubia
| Acute Reference Toxicant Control Chart

B - .
' g Schetion. fn Source: In-house Culture
2.6 — T T T T T T 1 — T T T T T T T T T I
Control Limits (* 2 Standard Deviations)
2.5 -
2.4 —_ -
% .
®
- [ e _e __® .
™ o ®
— 23 - ) [ ] ® [ ] [ ] ® ® _
e . .- -
Q i ]
Z
3 2.2 -
~
K l :
& l l I I I I I I I I I | I I I I I [ l |
Um 2.6 T T T
b . T | T T T T T T T T T T T T T T T
| = - y i
g Warning Limits
= 7 |
s e s |
<
2.4 & -
[
I & : R s vee
... ,._ e = " - - B — e s et . —
23 - o v 3 4 M e it e .. ...... ’.r-....._-.,.-—....‘_-_-.-.... _. =
®
D I s 5 AR 0 0 S5 s s A e N AN S S G =
I I I | l I I l I | I | | I I I I | I I
Ry s S INE, QK i GRS, o UL, S, SR SO, O NG, 11 1} At At At At ,at o ad
33> 0&.0'1- 05.05 06.0?' g A o) av o oY °$.\,1 o3 0,05 2 S o¥ 25 ol .0“ o 301 > o 0,,_03 oY o o
Test date
® 48-hour LC,, = median lethal concentration. An estimation of the sodium chloride concentration

.........

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).
Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)
Control Limits (mean logarithmic LC,, * 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic LC,, + 2 coefficent of variations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic LC,, S, ,, converted to anti-logarithmic values,
S, 1, = 10" percentile of CVs reported nationally by USEPA)

ntered and
Revigwed by
Jim Sumnes
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Page 10of2

Acute LC;, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia
EPA-821-R-02-012, Method 2002.0

Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test

CdNaCIAC # g\

Dilution Preparation:

Test concentrations (mg/L NaCl) 1750 2000 2250 2500 2750 A stock solution was prepared by diluting 10 g NaCl into 100 mL deionized water. This 100,000 mg/L NaCl
stock solution was used to prepare the concentrations evaluated for toxicity.
mL Stack solution 35 4.0 4.5 5.0 5.5
mL Dilution water (MHSW) 196.5 196.0 195.5 195.0 194.5
Total volume (mL) 200 200 200 200 200 Stock solution INSS #: "]_Q‘\E
Chemical Analyses: Hours
0 24 48

P Analyst w VLJ ; \)V Analyst identified for each day, performed pH, dissolved oxygen and conductivity measurements
'\1 G only. Temperatures performed at the time of test initiation or termination by the analyst
performing the toxicity test. Alkalinity and hardness performed by the analysts identified on the

!pH (5.U.) %5 q';:}‘l .—}‘J‘i% test specific bench sheets and transcribed to this bench sheet.
Dissolved oxygen (mg/L) ‘7 ,'7 n .6 _7,({

Contol, Conductivity (umhos/cm) 9\?(7
MHSW 1A lkalinity (mg/L caco,) \,‘_\ Chemical analyses:

Hardness (mg/L CaCO,) g#‘ Parameter porting limit Meter Serial number
Temperature (°C) LA 18- b Ty pH 0.15.0. SM 4500-H+ B-2011  |Accumet AR20 93312452
pH (5.U) "7l% g_ '}."-I— | 7 ‘ (67 Dissolved oxygen | 1.0 mg/L SM 4500-0 G-2016  |¥SI Model 52CE 180104324

— Dissolved oxygen {mg/L) "7‘ q ’)f .6 7 g Conductivity 14.9 pmhosfem  |SM 2510 8-2011 Accumet AR20 93312452
Conductivity (umhos/cm) {-‘)5[ f} Alkalinity 5.0 mgCacoyfL [SM 23208-2011 Accumet ARZO 93312452
Temperature (°C) 5.0 5.0 “%-1L Hardness 5.0mgCaco,/L |SM2340C-2011 Not applicable Not applicable
pH (5.U) 7 ; ‘3% q:nq 7 2 W Temperature 0.1% SM 25508-2010 Oigital Thermometer | 4 o1 4 oS

Dissolved oxygen (mg/L] 1.4 V4 %‘ 0
Conductivity (umhos/cm) YouO
Temperature (°C) S.0 5.0 1S .0
pH 5.0) 252 | 483 |77
Dissolved oxygen (mg/L} 14 /} ’q % )
Conductivity (umhos/cm) L]\.,\égp
Temperature (°C) .4 15-0 S-0
pH (5. 5SS 184 2%7
Dissolved oxygen (mg/L) 1% 8 |50
Conductivity (umhos/cm) (,[-'1 go
Temperature (°C) W4 | 5.0 5.\
pH (s.U.) ‘?:—,{r:) ’}‘ag 7&9
Dissolved oxygen (mg/L) ;

s HConductivitv (umhos/cm) r_;l'l'; £ Al
Temperature (°C) A4 W-L| 8.1

2000 mg/L

2250 mg/L

2500 mg/L

SOP AT10-Revision 6-Exhibit AT10.1
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Acute LCy, Whole Effluent Toxicity Test, Species: Ceriodaphnia dubia

EPA-821-R-02-012, Method 2002.0

Ceriodaphnia dubia Sodium Chloride Acute Reference Toxicant Test

cdnaciack A&\
Feeding Test Initiation or Termination Location Randomizing
Hours Date MHSW Batch
Time Analyst Time Analyst Incubator/Shell Template
0 .
wiie g0l | OL0S N | okos 203 | RED  [gonil
2 4 [
e 00> | A
Yn:nan'mn nk"io '1'1- MAO b w
*Test srganisms were fed in halding 2 to 5 hours prior to test initiation. Test arganisms were not fed during the test.
Test Organism Information:
Organism Source: in-house Culture
Source (organisms were pooled): L b
Age: < 24-hours old
Date and time Ol 5}~ e ik
organisms were born between: T 0L-0 i -I-L Oq OS
Average transfer volume: <0.25 mL
Transfer bowl information: pH (5.U.): 1 q (4]
Temperature (°C): " Gw 0
Survival Data (number of living organisms):
Control 1750 mg/L 2000 mg/L
Replicate Replicate Replicate
Hours
A B E D E F G H I ] K L
0 5 5 L - 5 5 5 5 5 5 9 5
Initiation [ ]
24 sla st SES]S S| S SIS
et
48 als S : S i S| S| S S| S|S
_ Terminatlon i ] .
Mezn Survival _loot ,F [\ A {007,
2250 mg/L 2500 mg/L 2750 mg/L i
keplicate Replicate Replicate
Hours - r
M N ! o : P Q R L T u v w X
0 5 5 5 5 5 5 5 5 5 5 5 5
Initiatian E
YRGS [T.8 1
2 | s|s{S|sls|s]|s|s|a7d[4]>
W] X WA BA | | s CF el yd al 3
a S| 2] M2 C M o]0 & &
Termination
Mean Survival s 1. 1—8 7. O ’..
Comment codes: d =dead, u = unhealthy —
Statistics:
lMethod ypﬂ.oh T Comments:
Lower 95% confidence limit
{mg NaCl/L) o] *"."a"f 214\
Upper 95% confidence limit
{N NIC[;"I.] 1‘%"“ g
48-hour LCs, (mg NaCl/L) =S A

S0P AT10-Revision 6-Exhibit AT10.1
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Envirenmantal Testing Solutions, Inc.

ntered and
Reviewed by
Jim Sumner

Acute Daphnid Test-48 Hr Survival

REF-Ref Toxicant

Start Date: 6/8/2022 Test ID: CdNaCIAC Sample ID:
End Date: 6/10/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chioride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2 3 4
D-Contrel  1.0000 1.0000 1.0000 1,0000
1750 1.0000 10000 1.0000 1.0000
2000 1.0000 11,0000 1.0000 1.0000
2250 0.6000 0.6000 0.6000 0.4000
2500 0.2000 0.4000 0.2000 0.2000
2750 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0 20
1750 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
2000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1] 20
*2250 0.5500 0.5500 0.8357 0.6847 0.8861 12.047 4 10.00 10.00 ) 20
*2500 0.2500 0.2500 05189 0.4636 0.6847 21.301 4 10.00 10.00 15 20
2750 0.0000 0.0000 0.2255 0.2255 02255 0.000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.80953 0.868 0.27612 4.13297
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 2000 2250 2121.32
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq  Critical P-value Mu Sigma Iter
Slope 296833 5.36193 19.1739 40.1927 o 277937 7.81472 0.42691 3.36571 0.03369 6
Intercept -94.906 18.0622 -130.31 -59.504
TSCR 1.0 >
Point Probits mg/L 95% Fiducial Limits 00 1 F
ECO1 2.674 1937.95 1738.22 2048.06 |
ECO05 3.355 2043.15 1882.24 2134.37 0.8 -
EC10 3.718 2101.55 196246 2183.38 074 d
EC15 3.964 214189 2017.55 2218.14 1
EC20 4.158 2174.51 2061.62 2247.05 a 0-6:
EC25 4.326 2202.88 2099.4 227301 § 0.5 4
EC40 4,747 2276.03 2192.77 2345.02 w 1 4
EC50 5.000 2321.21 2246.13 2394.53 i 947
EC60 5.253 2367.28 2296.33 2449.83 0.3 4
EC75 5.674 244589 2372.79 2554.79 0]
ECB0 5.842 2477.81 2401.22 2600.5 s
ECB85 6.036 2515.53 2433.45 2656.27 0.1 4
ECS80 6.282 2563.82 2473.06 2729.88 0.0 4 : ? .
EC85 6.645 2637.1 2530.71 2845.27 1 10 100 1000 10000
EC99 7.326 2780.26 2638.23 3080 Dose ma/L
Dose-Response Plot
1 < <
07 T T T T
g g g g g



Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Environmental Testing Solutions, Inc. Source: In_hou se CUIture
1.14 CEEE SN B A S G B R B T T T T T T T
1,37 = Control Limits (+ 2 Standard Deviations) =
- = . . . - s . -y
e °
1-10 = [ ] ® ® * o —
L © = © ) e © ° _
1.08 - _ L §
1.06 |- -
Q 104} .
= B J
< 102 F =
0 I T SN N NN NN T N NN NN SR S S SN S S S N A"
Uﬂ F Tostcmdembambe sl e T T T T o T " =TT T 3
> 115 F _ "
% Warning Limits
1 N .
™~
1.10 e © ° s ® . ®
| RS S M I i
1.05 -
LaE ke rensimms s e e daton AR O N e A TR AR IS AR N
0.95 | I AN [N RN N AR N NN SR B 1 1 I N SR B B
R 03 0o 1(';;0‘?— 1".1 o, 0153515 0“1‘;0*” 1’: A 1’% 0‘5':'; AN ‘:;935‘10 05’1..»0 2 > o 1'&.0"'11.0%1’1 0%1'.50%‘:’; oV

Test date

7-day IC,; = 25% inhibition concentration. An estimation of the sodium chloride concentration

which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)

Control Limits (mean logarithmic IC,; £ 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,; + 2 coefficent of variations converted to anti-logarithmic values)

--------- USEPA Warning Limits (mean logarithmic IC,; * S, ,, converted to anti-logarithmic values,

Sa10= 10" percentile of CVs reported nationally by USEPA)

£ tntered and

Independent
Review by
Kelley E Keanan:
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Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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Test date
® Control Reproduction, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)
PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum
acceptance criteria = s
Central Tendency (mean Control Reproduction, CV or PMSD) ﬁ'm;'
e\ © 95% Confidence Interval (mean Control Reproduction, CV or PMSD + 2 Standard Deviations)
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Sodium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 270

Dilution preparation informatjon: Comments:
NaCl Stock INSS number: INSS 2071\
Stock preparation: 100 g NaCl/L:
Dissolve 50 g NaCl in 500 mL deionized water.
Dilution prep (mg/L) 600 800 1000 1200 1400
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Stock volume (mL) 9 12 15 18 21
Diluent volume {mL) 1491 1488 1485 1482 1479
Total volume {mL) 1500 1500 1500 1500 1500
Test organism source; Test randomization and location:
Organism age: < 24-hours old Randomizing template color: GRLoND
Date and times - $%0 YO 0fL0
o%05-2% ©
organisms were born between: Ilncu:.mor number and shelf 1B\
ocation:
Culture board: 63-14-17_ A
Replicate number: | 1 2 3 4 5 6 7 B s | 10
Culture board cup number: | L | 3 [ 1o v v[aq [ |7 [1S [
Transfer vessel information: pH (S.U.): W Temperature {°C): 5. \
Average transfer volume (mL); | <0.25mL
Daily renewal:
Day Date Test initiation and feeding, *Feeding Batches MHSW Analyst
renewal and feeding, or Selenastrum YWT batch used
termination time
0 -05-
04-05-22 04372 03 | oAl | oz mennl Y
1 04-06-22 el | L i
: = ik
04-07-22 o0& 11 a5 3. X(
3 04-08-22
ow
4 > U i
i og®\ oo WAl N
5 04-10-22 0™ \
6 11 L
04-11-22 o™ L A
7 04-12-22 O N
*Organisms fed daily 100 pL Sefenastrum and 100 pL YWT per replicate using HandyStep repeat pipettor SN 17E59354.
Chemical analyses:
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ B-2011 | Accumet AR20 93312562
Dissolved Oxygen (D.0.) | 1.0 mg/L SM 4500-0 G-2016 ¥S| Model 52CE 180104324
Conductivity 14.9 umhos/cm SM 2510 B-2011 Accumet AR20 93312562
Alkalinity 5.0 mg CaC0s/L SM 2320 B-2011 Accumet AR20 93312562
Hardness 5.0 mg CaCO;/L SM 2340 C-2011 Not applicable Not applicable
Temperature 0.1°C SM 25608-2010 Digital Thermometer 13066 Y EES
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: O1. £20% 7-day LCso (mg/L Nacl) > 1400
% Adults having 3 Broods: (0O =80% NOEC (mg/L NaCl) LoDo
% Mortality: 01. <20% LOEC (mg/L NaCl) {100
Mean Offspring/Female: 3.1 = 15.0 offspring/female | ChV (mg/L NaCl) 10855
% CV: 6.0 7. <40.0% ICzs (mg/L NaCl) 1o4.5

SOP AT14-Revision 6—-Exhibit AT14.1
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Species: Ceriodaphnia dubia CdNaCICR #: 270

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 2 0 O O O 0 @) Q O Q
Adult mortality " w - — - L O | I :
2 Young produced Q @) 0O (@) Q 4] A O Q &)
Adult mortality 'k._- o ) L L - S| M S L — =
3 Young produced O (&) Q O Q) ¢} 0 Q Q Q
Adult mortality w | — wi b | w [ -
4 Young produced S ™ S (| 3 c_.k \..\ q G 5
Adult mortality - 0 TNV [ [ T (R T Ll -]
5 Young produced " 3 We) 10 | 10 L W\ ) v
Adult mortality [ =S W I W o - L S W — — =
6 Young produced 8) O 0 @) O D O (48] O | O
Adult mortality — ] | w _ LS I o ] N
7 Young produced | 1 (| [ B R VS e 'S Vo 1 'S
Total young produced Ny 30 31| 11 35| 3¢ 31 3} 35 al
Final Adult Mortality = L N T N
X for 3" Broods Y. x| >~ A P XX > >< ><
Note: Adult martality (L= live, D = dead), 58 = split broud (single brood split between two days), €O = carry over (offspring carried aver with adult during transfar).
Concentration:
% Mortality: O1.
Mean Offspring/Female: i\
600 mg NacCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 T 8 9 10
1 Young produced O O 0 O 1)) 0 (@] O o 0
Adult mortality w | T = , _ A
2 Young produced O &) (&) Q (&) 0 O Q QO Q
Adult mortality e | A | — [~ | S - — — |-
3 Young produced O @) 0 Q 0O O (@) @) @) O
Adult mortality (- - — | w _ g o= T i
4 Young produced S S . S| & b Y | S \'{
Adult mortality ] L D S L A S O . | . WS
5 Young produced (W vy 1) 1\ D ] v vl 10 [
Adult mortality T A ] T | = | - [
6 Young praduced O O (®) O O O (@) @) O
Adult mortality O I e = ] — S [ .
7 Young produced V& 'S Wwe! 'S 1l i~ 9S (1P (198 _IS_
Total young produced 3% A% 30 | 3\ 30| &1 3 Al a1 30
Final Adult Mortality X __ \_ N _ p— e e i
Note: Adult mortality (L = live, D = dead), 58 = split brood (single brood split between twa days), €O = earry over [offspring carried over with adult during transler).
Concentration:
% Mortality: (o)A
Mean Offspring/Female: 2.8
% Reduction from Control: | ~1,31,
Indepandant
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Species: Ceriodaphnia dubia CdNaCICR #: 270

800 mg NaCl/L Survival and Reproduction Data
e Replicate number
Day 1 2 L 4 5 6 7 8 9 10
1 Young produced O Ol o '®) O @) O O @) @)
Adult mortality ] T T | v w_ ] | |
2 Young produced (@) O (& Ol O @) O O O O
Adult mortality | v | w o |l A — — | L [
3 Young produced @) D ') 0 0 0 0 (@) @] (&)
Adult mortality - W | “ . — S L S I -
q Young produced ) < o 5 o S S S 5
Adult mortality el X L j - — | L A = o \
5 Young produced e v vl v\ 10 \? 10| \Q i\
Adult mortality W T sl Ao SRR
6 Young produced & ) O O O O O O O |0
Adult mortality G el A p 2 | N — = Tl N
7 Young produced i~ ' § % 1 ™ g v 8 \S \ 1S 13
Total young produced 16 | L b 3l 35 31| So 14 14
Final Adult Mortality Ve | X ] N TS \— . o e — -
Mote: Aduit mortality (L =live, D = dead), 5B = split brood {single brood split between two days), €O = carry over (offspring carried over with adult during transler).
Concentration:
% Mortality: Q7
Mean Offspring/Female: 30.49
% Reduction from Control: 6.b 1.
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 | a4 5 6 7 8 9 10
1 Young produced [®) D O [®) 0 ¢ (@) O O )
Adult mortality 1_ e e | . N — —
2 Young produced 0 O @) O 0D 0 Q Q) O 10O
Adult mortality s - | o | S . S5 Ko [
3 Young produced D @) O O A O [®) &) (@) @]
Adult martality L [ W e W W I |\ - N A
4 Young produced < <\ 35 S S Jd .y 5 o S
Adult mortality o ] ] U e
5 Young produced | o |10 [\ V[ SRS TR N
Adult mortality A i S| e (- \ S | — — |
6 Young produced ®) O O O S () O O ) O
Adult mortality Vel Rew] Nl R B e e, — — —
7 Young produced ™ o VS LY S5 | s [ I w wl i
Total young produced 3| do g 14 37 3\ 24 35 21491 do0
Final Adult Mortality o [ O Ul T | YT
Note: Adult mertality (L = live, D = dead), 58 = split broad (single breod split betwaen two days), CO = carry ever [offspring carried over with adult during transfer).
Concentration:
% Mortality: 07.
Mean Offspring/Female: 0.\
% Reduction from Control: 3.2

Independent
Review by
Kellay E. Ksunan:

1

SOP AT14-Revision 6-Exhibit AT14.1




Page 4 of 6

N —
Wavisenenontsl Teiting Sedutiant fng,

Species: Ceriodaphnia dubia CdNaCICR #: 270
1200 mg Nacl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o e) /) O O O O e @) @)
Adult mortality L e | Yo ]l TR oW A o D
2 Young produced D) (&) O O (&) O O O (& O
Adult mortality l s Nl Ao L N L Y |
3 Young produced ) 0O D) O (@] O O @ @] (@)
Adult mortality (W I Y p S e — L -
q Young produced = < ) A ~\ R | X “\ |
Adult mortality \ w I | | - ) S ) , 5 S
5 Young produced 8hT A 1\ g ! R 8 1 =
Adult mortality . = L | ) , e I — ; SR B T
6 Young produced o O O (@) () O O O O O
Adult mortality — | O] O] O et o] L] e | A
7 Young produced 3 | 4 18 (| 2 3 S o 1
Total young praduced .| 14 {4 L0 b '8 11 18 v S 1
Final Adult Mortality oo T R ] N [ T
Nate: Adult mertality (L=live, D = dead), $B = split broed {single brood split between two da ¥sh CO = carry over (offspring carned over with adult during transfar).
Concentration:
% Mortality: o1l
Mean Offspring/Female: 1.4
% Reduction from Control: J4.\ 1.
1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O D) O O O O O O O O
Adult mortality e L = | | -l [ |
2 Young produced 9] D @) (@) O (@) 0 O O Q
Adult mortality Ol |« Y o] S o M TR — | -
3 Young produced [®) _6 @) O| O (@) O O O O
Adult mortality | | ; (- , T8 Nz ] A LSS .
4 Young produced 2.1 N N A T 1 \ \ ! 3
Adult mortality | L T (- VO | R | Nz L - L] %
5 Young produced O O O O 5 I O | O Q
Adult mortality ) | | - | w _ — L
6 Young produced O e ®) O (&) ) O O (8] O
Adult mortality — Rl Nas M N—] | (- S —
7 Young produced 10) [8) O O O 4] [4) O 0 Q
Total young produced 2 r 3 \ Y | \ R \ 3
Final Adult Mortality A= = |- — |- - - L l‘“‘ —
Note: Aduit martality (L = live, D = dead), 58 = split brood (single brood split between two days), CO = carry aver [ofspring carried over with adult during transfer),
Concentration:
% Mortality: Q1.
Mean Offspring/Female: 5.5
% Reduction from Control: | 41.01.
i SOP AT14-Revision 6-Exhibit AT14.1
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Statistical Analyses

Envirenmental Testing Solutions, Inc.

Ceriodaphnia Survival and Reproduction Test-ﬁeproduction

Start Date:  4/5/2022 TestID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 41272022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chioride
Sample Date: Prolocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mﬂi‘L 1 2 3 4 5 6 7 8 9 10

D-Control  33.000 30.000 32.000 27.000 33.000 30.000 31,000 31.000 33.000 31.000
600 35.000 33.000 30.000 31.000 30.000 32.000 32.000 31.000 31.000 30.000

800 29.000 34.000 32000 30.000 31,000 33000 32,000 30000 29.000 29.000
1000 31.000 30.000 28.000 29.000 32,000 31.000 29.000 32.000 29.000 30.000
1200 14.000 19.000 19.000 20.000 16.000 19.000 17.000 18.000 15000 17.000
1400 2.000 1.000 3.000 1.000 4.000 4.000 1.000 3.000 1.000 3.000

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 31100 1.0000 31.100 27.000 33000 5.958 10 31.300 1.0000
600 31.500 1.0129 31.500 30.000 35.000 5.019 10 -0.541 2.287 1.691 31.300 1.0000
800 30900 0.9935 30900 29.000 34.000 5.799 i0 0.270 2.287 1.691 30.900 0.9872
1000 30,100 0.9678 30.100 28.000 32.000 4.553 10 1.352 2.287 1.691 30.100 0.9817
*1200 17.400 0.5595 17.400 14.000 20.000 11.235 10 18.523 2.287 1.691 17.400 0.5559
*1400 2,300 0.0740 2.300 1.000 4,000 54.420 10 38.839 2.287 1.691 2300 0.0735
Auxiliary Tests Statistic Critical Skew Kurt
Kelmogerov D Test indicates normal distribution (p > 0.01) 0.70515 1.035 -0.0733 -0.2626
Bartlell's Test indicates equal variances (p = 0.76) 2.59579 15.0863 -
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MsB MSE F-Prob df
Dunnett's Test 1000 1200 1095.45 1.69126 0.05438 1411.7 273519 2.B8E-44 5 54

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL Skew
1C05 1005.75 65.8103 785.446 1020.49 -2.5399
IC10 1030.39 8.2892 1010.31 1043.38 -0.3248
IC15 1055.04 7.83 1036.8 1067.28 -0,3096 1.0
IC20 1079.69 7.62159 1062.59 1091.14 -0.2781 094
IC25 1104,33 7.68438 1087.21 111571 -0.2239 1
IC40 1178.27 9.30095 1159.7 1194.07 -0.0138 0.8 1
IC50 1223.18 7.76269 1209.21 1235.74 -0.4638 O.‘i“:
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nvtrenments feving Sahwians Inc.

Species: Ceriodaphnia dubia CdNaCICR # 270

Daily Chemistry:
Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information tabie
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to

this bench sheet.
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2

Analyst | JW N\ I/ A %% %

Concentration Parameter

pHisu) el ZZepnl 796 | 768 | D6l | FUY | Yt
Dissolved oxygen /I, 7 i -71-} 7 7 /} ,6 ’}g q.}

(mg/L)

Conductivity (_)) Q LI 3[. L 5 bq

{(umhos/cm)

CONTROL, MHSW

oty L3 \\ . b3
Hardness o
A0 Pt gb

(mg CaC0s/L)
Tefnperature {°c) . £ s, - A\ 4 1s.0 WA 1%L
pH (5.0, =949 | 77 284 | A3 | I | 138
Dissolved oxygen

600 mg NaCl/L {Cr:i;iictivity g '7 X 27 f}-@ ’}Q qul.ﬂ
{umhos/cm) J Li' 70 I L’ 70 ‘ L‘BO
Temperature (°C) -4 5.0 Wl g e 5.0 .0
pH (5. 777 779 | 795 | T | A3 |
Dissolved oxygen /‘]‘-7 ) ; :

800mgNacy/L [T __ ik, 76 $i 8.0 13
{:mhns'jlc\:.l;f l. gq O [ S’GO '6'0
Temperature (°C) .4 5.3 .4 .4 .4 || 4s.1
pH (5.0 2,50 [ 7g0 |7%7 |31 |46l | 136
Dissolved oxygen

i _?‘ 7 /} :0

1000 mg Nacl/L S 1% % 7 9 & X
{mboson] Q40 240 A310
Temperature (°C) _‘L‘z -0 S -4 .9 4.9 8. |
pH (5.U.) 280 |78 |7%¥7 [ 43S | 4] | 4ed

Dissolved oxygen

| 79 7% Y4 80 | 78

(mg/L)

1200 mg Nacl/L e
ﬁlm:os;cm? Q g l o CQG '-fo X S &)
Temperature (°C) +lAa s, -%-b s\ _}‘-\, q 1S.0
pH (s.U.) —.84 7K\ 2.5 70 o .05 || 14
Dissolved oxygen
(msgm vge “7‘6\ %D 7% N4 9,0 N9

1400 mg NaCl/L Conductivit
y (9]
{#mhos/cm) QC[“[ O % % }g ?70
Temperature (°C) w4 as-\ 5.0 M. & BE.O0 1.0
Initial Final Initial Final Initial Final
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Species: Ceriodaphnia dubia CdNaCICR #: 270

Day
{Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
3 4 5 6 B
Analyst | A 8L a5, .y 718 [V o jU
Concentration Parameter St )
PH (5.U.) ALY [*as 3.53 Yoy | Yv | 2 | Ay | Y9
Dissolved oxygen
Gy, 18 | 3y 1} 1Y 9 ¥ | e | %o
Conductivity 6 09
CONTROL, MHSW L'::;T::::m] i S \__&L ?
(mg CaCOx/L) L 9 SEg b
Hardness \o v [T i \IL- et K
[mg CaCOs/L)
Temperature (°C) | 4. § S-w | A4 \S.6 o § 5.0 W4 NG,
PH (5.U) No6 | +43 34 || 303 203 | 238 | nas [ A9
600 mg NaCl/L mer | 48 Hle 13 > Y 1T | A4 34
Conductivit
{pmiasler MO 440 MYO IMio
Temperature (°C) | 1.4 \S.0 A\s.0 -8 L€ Ay ALK 5.4
pH (5.U) V86 | 243 291 Y0y 240 || 260 | N84 19
Dissolved oxygen
800 mg NaCyL |-me/t %) B 7y 14 Y4 e | 14 Y4
g Na Conductivity l
(umhas/cm) :}80 130 |8oo 1620
Temperature (°c) | -1-A S.D 1. § 4. 8 T LG w.q L
pH (5.U.) YAl |[#a3 |3ar 385 | 443 | 74 | ‘Y40 | %44
Dissolved
1000 mg NaCl/L ) X3 v 13 ¥4 29 13 6 Y4
(umhosfem) Ao Ao 1140 4210
Temperature (°C) A R . 4 .5 . § a4 R WY S5-%
pH (S.U.) 197 [ F49a 343 Yo 393 Y43 191 Yy
e | Y |3 |aa Y | 8o | 28 | 38 | 24
1200 mg NaCl/L ["Conductivity
{umhos/cm) RS—QD aSio QUZZJ A O
Temperature (°C) | 5.0 5. n\S.0 ptH 1.4 g .9 \S-3
PH (5.U.) 195 74z |34 105 | B33 | 7LoYy ’t.ci?, 13y
Dissolved oxyg o4NRZ
i (mg/t) - ’}f? R 13 V.4 8.0 .0 l}'@'ﬁ;’) 14
mg NaCl/L o ety =
{umhos/cm) 7@10 AFF0 B\Q% 3000
Temperature (°«c) | —wl.-Q ~s. \ WB-0 . ¢ 4.4 5.0 | W@ 15.1
Initial Final Initial Final Initial Final Initial Final
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e e Ceriodaphnia dubia
' Chronic Reference Toxicant Control Chart

; _ ;
Sl Source: In-house Culture
1.14 T T T T T T T T T T T T T T T T T T 1
1.12 Control Limits (+ 2 Standard Deviations) -
110 o . . ” . o .y
1.08 - Sl Il
oL |
® 104f -
2 s i
[ |
~ 102
20 Py . B3 % B 3 ¥ 4 % ¥ . 3. F 3 B F_§ |
ﬂ S PR P P i kit o 1 I F T or 1 T T 1
g L lesssdassachonnades | -
g 1.15 Warnite Limit .
arning Limits
E L d
..-_\..;:..-.---r-d-...._._..-.w-ﬂ-" { ] — -5 — e T
110 |- ® b i =
i O e o——y—p— . . ® ————e
1.05 - -
L0 | s csmgamemam e B S b e S RN AT S s ]
0.95 [ S B | | | 3 g ¥ §- ¢ 94§ ¢ F §F 9
' D 2 0P 0 e ;2 Vo3 N xR s B s SO« O 1} S LIPS, L P 1 PG 1 PN, Y . 1
R i 0& 060 o‘l P S @ @ 9 T G @ @ W o
Test date
® 7-day IC,. = 25% inhibition concentration. An estimation of the sodium chloride concentration

which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,, converted to anti-logarithmic values)

Control Limits (mean logarithmic IC,, + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,; * 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,; £ S, ,, converted to anti-logarithmic values,

Sa10 = 107 percentile of CVs reported nationally by USEPA)
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Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture

A — e
Envirenmental Testing Selutlons. lnc.

40 Tt 7 [ T T°7 [T % 7 T— T 0
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g 2 L e L o ® * - ]
o © N = T .—H - Y - L *——— TTeTe ]
- E 30 F -

() e -
o« B ® ]
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o w 25 =
x < - 4
= & B ]
g = - USEPA Minimum Acceptance Criteria (> 15 offspring per surviving female)
o 15 d
10 C | | | | | | | | | | | | | | | | | 1 | | 7
I | | | | [ I I | I | | I | | | | | | | ’
$ c 40 ¢ -
B g - USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%) 4
o © . -
T8 20F g
.E E L =
o # 1
=& 20F E
o — i ]
e 8 5 n
g e - d
S o6 10 e N s
=~ ® [ ] 7]
= E [ — e —§ * % Ry ® By,
2 5 B - A J -2 e = ®
o " 0 — -
- | | | l | | | | | | | | | | | | | | | | -
50 T T T T T T T T T T T T T T T T T T T ]
E USEPA Upper PMSD Bound Acceptance Criteria (< 47%) ]

40 ' .
. r USEPA i
X 30 [ | Lower PMSD Bound o
g (>13%)
a 20 - / e

0F - . .

R e e e e e T S T e ey St e e e S
L | | | | | | ] | | | | | | | | | | | | | ]
AY Y B QAP A A b A ) Wb WA A 2% aad AT ot o) oAb 2 a2
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Test date
L Control Reproduction, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria. Fentered and
Central Tendency (mean Control Reproduction, CV or PMSD) J%;‘::ﬂ:f
95% Confidence Interval (mean Control Reproduction, CV or PMSD * 2 Standard Deviations)
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.- [Enviconemental Testing Solutlone, Int.

Sodium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 271

Comments:

Dilution preparation information:

NaCl Stock INSS number:

INSS  LOA%

Stock preparation:

100 g NaCl/L:

Dissolve 50 g NaCl in 500 mL deionized water.

Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21

Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500

Test organism source:

Test randomization and location:

Organism age: < 24-hours old Randomizing template color: ONAGE
Date and times 05-0%-1%— 0510 TO 0400
organisms were born between: :"c::?:::" number and shelf R\
(o] | .
Culture board: oA v A 4
Replicate number: | 1 2 3 4 5 6 7 8 8 | 10
Culture board cupnumber: | L] B[ | & [« WS 1819 10 1S
Transfer vessel information: pH (S.U.): VA k& Temperature (°C): ~5.0
Average transfer volume (mL): | <0.25mL
Daily renewal:
Day Date Test initiation and feeding, *Feeding Batches MHSW Analyst
renewal and feeding, or Selenastrum YWT batch used
termination time
0 -03-
i 04 oA e |odatrt [ob-rvud | Y
1 -04-
05-04-22 o4\ - L f
2
05-05-22 ot otrrud | U
3 -06- o
05-06-22 0f 1\ L !1
4 -07-
5 05-08-22 0£00 \ (
LAY
6 05-09-22 0§00 ’ = 0S -0 h
e
? 05-10-22 og\ \

*Organisms fed daily 100 pL Selenastrum and 100 pL YWT per replicate using HandyStep repeat pipettor SN 1759354,

Chemical analyses:

Parameter Reporting Limit Method number | Meter Serial number

pH 0.15.U. SM 4500-H+ B-2011 | Accumet AR20 93312562

Dissolved Oxygen (D.0.) | 1.0 mg/L SM 4500-0 G-2016 | YSI Model 52CE 180104324

Conductivity 14.9 pmhos/cm SM 2510 B-2011 Accumet AR20 93312562

Alkalinity 5.0 mg CaCOs/L SM 2320 B-2011 Accumet AR20 93312562

Hardness 5.0 mg CaCOs/L SM 2340 C-2011 Not applicable Not applicable

Temperature 0.1°C SM 25608-2010 Digital Thermometer BoioYb ¢S
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: o <20% 7-day LCso (mg/L NaCl) 1409
% Adults having 3" Broods: oo 7, > 80% NOEC (mg/L Nacl) 1000
% Mortality: 07. <20% LOEC (mg/L NaCl) 1209
Mean Offspring/Female: ALy 2 15.0 offspring/female | ChV (mg/L NaCl) 104S.5
% CV: q.07- <40.0% IC2s (mg/L NaCl) 1294.4

SOP AT14-Revision 6—Exhibit AT14.1
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- Enviranmental Testing Solutkons, Inc.

Species: Ceriodaphnia dubia CdNaCICR #: 271

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O é O O O O O (@) O @)
Adult mortality o (N T VY R YO U U R e | [ =
2 Young produced o o o ') (9] O O &) @) O
Adult mortality N I - e | N , Y — — —
3 Young produced O @) [®) O 0 O O (®) O O
Adult mortality (- \___ , S | L 0 - L o
4 Young produced <\ < S . S S S \-\ S
Adult mortality O - - e — L — — | -
5 Young produced ' D W 'y 10 Yo (B TENY B \L | T
Adult mortality ! | W | - [ — —
6 Young produced ) ) (@) O O (&) O ] (@) O
Adult mortality S, . L — — i — | w_
7 Young produced o o \S V& \S - 171 'S i S
Total young produced _— e 3 \ w 19 el 3 3 ) O oy
Final Adult Mortality [ e | s | N = N _ [ VI i, W O, W
X for 3" Broods o X [>< 75 o = || S . >~ | X
Note: Adult mortality (L = live, D = dead), 5B = split brood (single braod split between two days), CO = carry over (offspring carried over with adult during transfer).
Concentration:
% Mortality: 07
Mean Offspring/Female: A3
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O @) O d) O O O @)
Adult mortality L (i _ (- L= = | - [ -
2 Young produced @) (@) [0} @) O ) O (D) O Q
Adult mortality | e M | A AL p— O S L
3 Young produced @) Ol 0 @) O O O Q (@) 0
Adult mortality L___ [ I O e (- o e T .
4 Young produced < = ) < s S “\ (Y S [y
Adult mortality £ (- - | - , L [ bes: —
5 Young produced W[ Ly A\ VO [ W N I TS (' T Y)Y
Adult mortality vl v A I ™ | [
6 Young produced O O O O [6) O O 0 O
Adult mortality S el % 1] A o] N e L
7 Youngprodueed | | [ e [ IS [ s [ 1S ] e [ o] V] 13T 11
Total young produced A 3 3‘3 3 S 38 3y 3 \ ‘573 10 '.5\"
Final Adult Mortality ] | O | | — (- ; (-
Note: Adult mortality [L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring carried over with adult during transfer).
Concentration:
% Mortality: 017
Mean Offspring/Female: 3.y
sl % Reduction from Control: | ~3-S 7.

Kelley E. Keenan:
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Eavironmental Testing Solwtiont, Inc.

Species: Ceriodaphnia dubia CdNaCICR #: 271
800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced @) o) O O 0O 0 0O O (®) O
Adult mortality O S I YO T N L R 5, L | <
2 Young produced (o) ) @) (@) D &) (&) O (@) Q
Adult mortality wl w N L G| . (. — — — -
3 Young produced (o) (@) O O O [ O (@) O @)
Adult mortality w| — , CI L S s S [ VI - — — | Y
4 Young produced < sy q R < =) S (S § A \{
Adult mortality [ - [ — — L L “ |
5 Young produced o v N W VA 1O 10 3 10 \\
Adult mortality “ ~ — s | = — __ ) U
6 Young produced @) @) 8 O O O O () O O
Adult mortality N — - , S  _— | e P ST . -
7 Young produced ‘e | VA Wy | [ AV WS | v e | T
Total young produced NG S S 3y 19 ST 30 35 Ao 350 L I
Final Adult Mortality s s N o ]
Note: Adult mortality (L = live, D = dead), 58 = split braod (single brood split between two days), CO = carry over {offspring carried over with adult during transfer).
Concentration:
% Mortality: o1
Mean Offspring/Female: =L\
% Reduction from Control: | 0.67T.
1000 mg NacCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O O O O o O O O
Adult mortality 5 _ _ | S — | [ | ]
2 Young produced (0] (o) 8 &) @) O O O © (@)
Adult mortality K — o [ - | - o
3 Young produced (@) (®) (@) O O O O O 0 O
Adult mortality o v o | . w € N , |
4 Young produced A A < (. S S 9 k.\ (= | S
Adult mortality | & N L L o | A S — L
5 Young produced Ll 10 10 i\ e | e T B W I W\ 10 10
Adult mortality | - | | - Ry | —
6 Young produced & 0 ®) O 0 O Q) ¢ O O
Adult mortality o | W W [ L |
7 Young produced \S | 1 1o i | s o] S ]y
Total young produced N e 306 3‘ '5] 3\ 2 ? bo 2 £ ‘Lci
Final Adult Mortality — N o e ol e _ _ L Lo
Note: Adult mortality (L= live, D = dead), 5B = split brood (single brood split between two days), CO = carry over (offspring carried over with adult during transfer).
Concentration:
% Mortality: 0 1.
Mean Offspring/Female: 249.5
% Reduction from Control: S. Y7

SOP AT14-Revision 6-Exhibit AT14.1
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Envirenmental Tevting Sohudone, Inc,

Species: Ceriodaphnia dubia CdNaCICR #: 271

1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O ﬁ O O /) O O O O 0
Adult mortality | SR E W S U o | ) — o
2 Young produced o o 's) O =) (&) (@) (@) O O
Adult mortality T | [ s wl e e — —
3 Young produced (@) O O O O O G O O (@]
Adult mortality e ol s S I N = o |~ |~
4 Young produced -~ puy (| L = e 3 SN 3 ‘-t
Adult mortality Nexll ] % el A [ (- — - ]
5 Young produced s a < LO| 1 LO £ B A &
Adult mortality o] ] ] ] ] ]~ [
6 Young produced O 0 O (@) (8] O @) O O O
Adult mortality Ll A _ LN I S S (N AU .
7 Young produced \» < 1 a o o | S A |V L
Total young produced 'S |1 g 20| 2 < 171 ke 194 L) Vg
Final Adult Mortality , O | f N |- “ N v o N

Note: Adult martality (L= live, D = dead), SB = split brood (single brood split between two days), CO = carry over |offspring carried over with adult during transfer).

Concentration:
% Mortality: O
Mean Offspring/Female: .S
% Reduction from Control: g1 7
1400 mg NacCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ) O O O O O O O E) O
Adult mortality S [ = A [ oW |- (.
2 Young produced (&) (@) O '] O O O O O O
Adult mortality { I _ L , . L - (- . |
3 Young produced @) ®) O O O O (@) i) O >
Adult mortality O ] | | — | ] W e | e
4 Young produced e \ e LT \ \ \ - T &7 1
Adult mortality j - N , L | W I — — e
5 Young produced ) (@) O O O @) O (@) &) O
Adult mortality ) . N S ~— L | M | M L
6 Young produced @) O O O O O O O 8 O
Adult mortality e = (P . L - L o Aee | —
7 Young produced ) @) O O @) @) Q O @) O
Total young produced 2 l N 5 1 { 1 l 2L T 2_-
Final Adult Mortality — L ] — | o I -
Note: Adult mortality (L = live, D = dead), B = split brood (single braod split between twa days), CO = carry over (offspring carried ovar with adult during transfer),
Concentration:
% Mortality: 01,
Mean Offspring/Female: 1.1
% Reduction from Control: | 44.L 7.

Kellay E. Kaenan:
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Statistical Analyses

Environmental Testing Solutlons, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 5/3/2022 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/10/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date; Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mg/L 1 2 3 4 5 6 7 8 9 10

D-Control  30.000 32.000 31.000 33.000 29.000 32.000 32.000 32.000 30.000 32.000
600 33.000 32.000 33.000 35000 30.000 33000 31000 33.000 30000 34.000

800 30.000 35000 33.000 29.000 32.000 30.000 30.000 30.000 30.000 32.000

1000 32.000 26.000 30.000 31.000 31.000 31.000 28.000 30.000 28.000 29.000
1200 15.000 18.000 20.000 21.000 15.000 17.000 14.000 19.000 18.000 18.000
1400 2.000 1.000 3.000 2.000 1.000 1.000 1.000 2.000 2.000 2.000

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Sum___ Critical Mean N-Mean
D-Control 31.300 1.0000 31.300 29.000 33.000 3.998 10 31.850 1.0000
600 32400 1.0351 32400 30.000 35.000 5.082 10 127.00  75.00 31.850 1.0000
800 31.100 0.9936 31.100 29.000 35.000 5.958 10 98.00 75.00 31.100 0.9765
1000 29.600 0.9457 29600 26.000 32.000 6.209 10 76.50 75.00 29.600 0.9294
*1200 17.500 05591 17.500 14.000 21.000 12.989 10 55.00 75.00 17.500 0.5495
*1400 1.700 0.0543 1.700 1.000 3.000 39.703 10 55.00 75.00 1.700 0.0534
Auxiliary Tests Statistic Critical Skew Kurt
Kolmegorov D Test indicates non-normal distribution (p <= 0.01) 1.10772 1.035 -0.0434 -0.008
Bartlett's Test indicates equal variances (p = 0.03) 12.0163 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 1000 1200 1095.45

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL Skew

IC05 912.333 71.3963 763.5 1006.52 -0.1553
IC10 1015.45 13.7684 972.528 1030.3 -1.7963
IC15 1041.78 8.75873 1023.46 1055.18 -0.2587
IC20 1068.1 8.03862 1052.76 1081.36 0.0047
IC25 1094.42 783682 1080.58 1110.35 0.2519
IC40 1173.39 10.2058 1154.96 1193.19 0.2866
IC50 1219.94 8.09688 1203.06 1233.35 -0.3100

Response

0 500 1000 1500
Dose mg/L

Dose-Response Plot
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Statistical Analyses

E | Testing Sall Inc.

Used for PMSD calculation only.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 5/3/2022 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/10/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mg/L 1 2 3 4 5 6 7 8 9 10

D-Control  30.000 32.000 31.000 33.000 29.000 32.000 32.000 32.000 30.000 32.000
600 33.000 32.000 33.000 35.000 30.000 33.000 31.000 33.000 30.000 34.000

800 30.000 35.000 33.000 29.000 32.000 30.000 30.000 30.000 30.000 32.000
1000 32.000 26.000 30.000 31.000 31.000 31.000 28.000 30.000 28.000 29.000
1200 15.000 18.000 20.000 21.000 15.000 17.000 14.000 19.000 18.000 18.000
1400 2.000 1.000 3.000 2.000 1.000 1.000 1.000 2.000 2.000 2.000

Transform: Untransformed 1-Tailed
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD
D-Control  31.300 1.0000 31.300 29.000 33.000 3.999 10
600 32.400 1.0351 32.400 30.000 35.000 5.082 10 -1.474 2.287 1.707
800 31.100 0.9936 31.100 29.000 35.000 5.958 10 0.268 2.287 1.707
1000 29.600 0.9457 29.600 26.000 32.000 6.209 10 2.278 2.287 1.707
*1200 17.500 0.5591 17.500 14.000 21.000 12.989 10 18.490 2.287 1.707
*1400 1.700 0.0543 1.700 1.000 3.000 39.703 10 39.660 2.287 1.707
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.10772 1.035 -0.0434 -0.008
Bartlett's Test indicates equal variances (p = 0.03) 12.0163 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE  F-Prob df
Dunnett's Test 1000 1200 1095.45 1.70665 0.05453 1490.27 2.78519 1.1E-44 5, 54

Treatments vs D-Control

Dose-Response Plot

1-tail, 0.05 level
of significance
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Envlronmental Testing Soluions. bnc.

Species: Ceriodaphnia dubia CdNaCICR #: 271

Daily Chemistry:

Independent
Ruvlew by
Kalley E. Keenan:

N~

Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to

this bench sheet.

{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 2
Analyst | IwW I JWw 4% yo 4%
Concentration Parameter o
pH (5.U.) .50 | 7.749 = 101 Ih N4l
Dissolved oxygen ﬂ 7
(mg/L) 7% 78 "4 | 13 Ty
Conductivi
CONTROL, MHSW [”mh“; en) 310 J% 486
o Alkalinity
(mg CaCOs/L) b1 \\ T3 il L3
Hardness -\
Rk Y 144
(mg CaCOs/L)
Temperature (°C) ~\ -8 L T M. S\ . § 1%.0
PH (5. 299 | 784 |76 | 38 | A9 | Aol
pevedomsn 126 |29 |78 |2 | 2| %s
600 mg NaCl/L Conductivit
(umh{:ls;"u:m;IIr \ 5 [ O I LlSO l3qo
Temperature (°C) .4 =s.- | w4 1.4 ~. £ RU Y
PH (5.U.) 719% | 7.5 | 7.87 ‘1o A7) 2721
Dissolved oxygen ~—7‘ { -7‘
800 mgNacl/L |-l 2 177 7 6 Yl Yo
[|.u'r'.hor~.;’|:m}l’|r %70 f%go r—}?)()
Temperature (°C) nS.D 6. | 1S.0 LY - § s\
PH (5.U.) 177 7B 287 | Yo | 139 14|
1000 mg NaCl/L r':ss; I.l]“r‘!‘:I e q'cg “78 7 Cf % -q'_} {}8
e |0830 2020 4020
Temperature (°C) 5.0 N§.0 5.0 S L .4 £
pH (5.U.) %.9) 7.%5 | /%8 ol | 71a2 7360
Dissolved oxygen
1200 mg NaCl/L {mg/L) e. ‘0 e _7»% "7-{ %‘ Q f—}.@ -}- -} q’@
magemy | 2640 2400 A4t
Temperature (°C) .0 e Ly 5.0 '1.\\ 4 .4 - €
PH (5U) %.0\ 785 |T/.XX | 1Yeh a4z | 40
mn " |28 |79 | %o | 24 [ Fe | 1
1400 mg NaCI/ L Conductivit
[|.tmhn5/1:m]\|r 3030 Qqéo 9??0
Temperature (°C) -4 .4 1%-0 .4 A 1. &
Initial Final Initial Final Initial Final
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e e PR,
. Enviranmental Testing Solutiont. Inc.

Species: Ceriodaphnia dubia CdNaCICR #: 271

Indepandent
Review by
Kallay E. Keenan:

I~

Day
{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6 -
Analyst | W gsc | esc BsL esc A aed o
Concentration Parameter
pH (5.0 13 | 332 | 3ue | 795 7.2 Yol | “ted | Y4
;s;ﬂ;ed oxygen ’ll 1% 2.1 ___‘3 23 ,}:} ,} 8 —l:, }
Conductivity
CONTROL. MHsyy |- {mhos/cm) 293 493 300 JO2
2 Alkalinity
(mg CaC0y/L) \ 5 LO \ Sl L3
Hardn S o
(mg Ca?é;/n \‘* &b \!L P £6
Temperature (€) | WA | 5.\ A& | s A& AS -\ M. & 16.0
pH (.U.) 3OS | I3, 394 1.3% 280 I3A A3 Nq1
S (3 (39 99 |30 {39 [ [ 96 [
600 mg NaCl/L Conductivity I
(umhos/cm) 360 I"‘BO 0 quo
Temperature (°C) W. & Al & A4 o O RGN ~4-9 . g i
PH (5.U) 10S | 35 | 359 73F | %90 YW | Asd | A4y
s [ Ar 33 (39 {35 |24 |M | a6 b
800 mg NaCl/L Conductivity
(pmhos/cm) lélo {gol 1970 l&i}
Temperature (°C) w4 - & . A Ns$.0 .q .4 4.4 Ad.q
oH (5.0) Y66 | 285 | 2.99 EXOH EXX N4 | Yew || 142
Dissolved oxygen {}
(mg/1) Y [ 35 |32 |3 |aq 2 | A4 T
1000 mg NaCl/L Conductivity a D)
(umhos/cm) Iz’ 0? 130 & 1q0 a[qo
Temperature (°C) 4 5.1 15-0 s 1 | w.g s-1 4.9 .4
pH (5.0, B ET EXTE EXY Y20 | Vb0 | 143
wapy e I Ao e 74 1¢ 24 Y | a9 1.6
1200 mg NaCl/L Conductivity — ]
{umhos/cm) ﬁ530 a50 A 00 ggqo
Temperature (°C) 8.0 . & 15.0 s ™. ¢ 1s5.0 .9 4.4
pH (5.0, Vo] | 3se | #a 135|340 Qs | Ned | 19y
Dissolved oxygen ,} ; 8. -q q :g_q,. 3 q’
soomgnacp. [z T 1 o e
{umhos/cm) z@@o AQ0 2930 AG490
Temperature (°C) | \.¥ ™A 1$.0 5.0 - € .4 15-0 AS.\
Initial Final Initial Final Initial Final Initial Final
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Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

>
e Source: In-house Culture
1.14 T T T T T T T T T T T T T T T T 1 T
1.12 Control Limits (* 2 Standard Deviations)
- Ep— —— g - @ - e - . - =
°
110 - o ° . . ° .
e o © 6 ®
1.08 - W8
1.06 | F'
@ 104}
2 i
< 102k
0 (A AN SRR NSNS NS NN NN NN NN NN NN NN NN N N S NN N S
ﬂ e sl e T 1 T e = r—— 11
J T P SRR, P b
r:; 115 [~ )
o i Warning Limits
~
| i g o m— . ot
1.10 ® e —0 O O o—p
1.05
OO b covevasisisisp s re s LTS R S S e s
0.95 E o ¢ ¢ @ 94 ¥ 4 ¥ ¢ 4 4 B3 F F 4 K 0§ |
01’.01‘::_.0 1&,013951’50“060 1’:,'\“1’;;0‘51’:«,“691“1;0‘91;0 10“1’ 0‘*‘:10‘51’ 0%2,0%'1:&0‘91;0‘51 a2
Test date
® 7-day IC,; = 25% inhibition concentration. An estimation of the sodium chloride concentration

which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).
. Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)

Control Limits (mean logarithmic IC,; £ 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,; + 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,; + S, ,, converted to anti-logarithmic values,
S, 10 = 107 percentile of CVs reported nationally by USEPA)

Revigwed by
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i
. Environmental Testing Sobutlons., Inc.

Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture

0 e s IS N (R T T G I A (N R N R S A G T e B
§ . 35F —-—- " e e —mn ]
o © C s 'y e = ——F——o—o¢ |
.g E 30 & ki
S i, " e L .
E * : (i” — e —— = :
-~ N i
S w 25F E
e £ - b
5 E_ [ 1
g o - USEPA Minimum Acceptance Criteria (> 15 offspring per surviving female) ]
b 15 F .
10 : L [ L | [ L I | | | | | | I | L I | | | ]
i I | | | [ I | | I | I | | I I | | | I | 4
T e 40 .
P ° - USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%) 4
s © 2 .
= S 30 ]
.: E B i
0 o - >
> & 20F -
o S E 2
£ 5 f ]
'S P L ) l— i N ! i ks (i SR e ey ]
Bt [ sty gAY ]
o [ i e S S A —  mo o e o e e = - = s o o= e il - - -
S+ 0 =
- | | | | | | | | | | | | | | | | | | | | R
50 B | | | | | ] | | | I I | | | | | | | | | A
[ USEPA Upper PMSD Bound Acceptance Criteria (< 47%) i
40 .
. USEPA
& 30 [ | Lower PMSD Bound -
g (>13%)
o 20 / -
10F o .
F o e e g0 O g 8T """ "g- "8
0 B | | | | | | | | | | | | | | | | | | | | ]
DO N o S« TP b OO NG, S, | RTINS L . RS 1 UL 1 LR, ¢ S, v O 1 SO ¢ SN
yL yL 15 g \e " o g B ) 1% 31 o & & o %) y1
Test date
L] Control Reproduction, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum
acceptance criteria. P
Central Tendency (mean Control Reproduction, CV or PMSD) f
A

95% Confidence Interval (mean Control Reproduction, CV or PMSD # 2 Standard Deviations)

tered and
Reviewed by
Jim Sumner
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" Environmental Teating Selutiens, inc.

Page 1of 6

Sodium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 272

Dilution preparation information: Comments:
NaCl Stock INSS number: INSS LR
Stock preparation: 100 g NaCl/L:
Dissolve 50 g NaCl in 500 mL deionized water.
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume {mL) 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source: Test randomization and location:
Organism age: < 24-hours old Randomizing template color: GOLY
Date and times OV AS\E v 0400
organisms were born between: :"C"':’ator number and shelf LB\
ocation:
Culture board: oOS-3v-\VL A ¥
Replicate number: | 1 2 3 4 5 6 7 B 9 i0
Culture board cupnumber: | \ | L [ 35 | g |v x| [iS |19 |1
Transfer vessel information: pH(S.U.): 1.AA0 Temperature (°C): .4
Average transfer volume (mL): <0.25 mL
Daily renewal:
Day Date Test initiation and feeding, *Feeding Batches MHSW Analyst
renewal and feeding, or Selenastrum YWT batch used
termination time
0 -07-
06-07-22 0409 ok0r-L | ob-oran [eseonvil | M
o Ur
- 06-08-22 O‘m o214 AY
2 e
06-09-22 ob\§ 0b-0b11 B
v
3 =
06-10-22 0£ 14 X
s
4 -11-
06-11-22 0EBS ob-ab-114 J/l
5 12-
06-12-22 0814 \L M
6 B & I
fe-15-22 0816 \L L ow-ov-unhy 1
7 -14-
06-14-22 pEIL il
*Organisms fed daily 100 pL Selenastrum and 100 pL YWT per replicate using HandyStep repeat pipettor SN 17E59354.
Chemical analyses:
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ B-2011 | Accumet AR20 93312562
Dissolved Oxygen (D.0.) | 1.0 mg/L SM 4500-0 G-2016 YS| Model 52CE 18D104324
Conductivity 14.9 pmhos/cm SM 2510 B-2011 Accumet AR20 93312562
Alkalinity 5.0 mg CaCOs/L SM 2320 B-2011 Accumet AR20 93312562
Hardness 5.0 mg CaCOs/L SM 2340 C-2011 Not applicable Not applicable
Temperature 0.1°C SM 25608-2010 Digital Thermometer | V3pia4b8§
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: o7 <20% 7-day LCso (mg/L NaCl) 21400
% Adults having 3" Broods: 1po7 2 80% NOEC (mg/L NaCl) 1o00
% Mortality: 07. <20% LOEC (mg/L NaCl) 100
Mean Offspring/Female: 1.5 2 15.0 offspring/female | ChV (mg/L NaCI) 1048.5
% CV: i T i <40.0% 1C25 (mg/L NaCl) lod0.€

SOP AT14-Revision 6—Exhibit AT14.1
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o Envimnmental Testlng Solutlont. Inc.

Species: Ceriodaphnia dubia

Page 2 of 6

CdNaCICR #: 272

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o &) [®) (@) O O @) O O (@)
Adult mortality | o - — | | — | — ) O
2 Young produced &) o) a) O O o (&) O O QO
Adult mortality L . L [ _ I - S5
3 Young produced (») O () O O O ) O Q O
Adult mortality el Nl ] ] ] L N . -
4 Young produced S S < 3 | S S S | |
Adult mortality - L — L 4 S | A= | — —
5 Young produced i\ a 5] O 10 10 1) (W i\ " "
Adult mortality w v | w L I U
6 Young produced ) [0 O 0 O O ()] O O O
Adult mortality w | ] w el Al % ] A ] & — ] o
7 Young produced (3] \S . \S S 1 AL 14 \
Total young produced 3y 9 33 s 19 >o | 3L 3\ >4 -
Final Adult Mortality “ s A | N PN | ~— — L T =
X for 3" Broods Kl K [ [ X< *> =1 < ¥ =1 >
Note: Adult mortality (L= live, D = dead], SB = split brood (single braod split between two days), CO = carry over (affspring carried over with adult during transfer).
Concentration:
% Mortality: O1
Mean Offspring/Female: M.S
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 L) 5 6 T 8 9 10
1 Young produced (@) [®) O O O O O O (B O
Adult mortality | v (- [ | SO L U N o
2 Young produced O (@) O &) O O 0 Q &) o)
Adult mortality - | v | | — L U<
3 Young produced QO (@ @) () 0O @) O () O @)
Adult mortality  owd W] uw N [ N [ W I - _
4 Young produced g\ J S d (N q S S S \-l
Adult mortality Ol | ] N | | | —
5 Young produced "N S0 1Q 10 Y 1D v | 1D i\ 1\
Adult mortality Ul v L | e | o | . |
6 Young produced O 9] O O 0 O O O O O
Adult mortality L U | w S _ —_ _ e |1
7 Young produced 1§ 'S 14 'S 19, 1] | £ \ & L4 (3 |
Total young produced 14 1 RSL) 29 I 3\ 38 ) 3% =,y U0
Final Adult Mortality Ll L] S ~ o T T O
Note: Adult mortality (L= live, D = dead), 58 = split brood (single broad split between two days), CO = carry over (aHfspring carried over with adult during transter),
Concentration:
% Mortality: o1,
Mean Offspring/Female: L0
% Reduction from Control: | -$.17.

SOP AT14-Revision 6-Exhibit AT14.1
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. Endirenementsl Testing Sehatkns, Inc.

Species: Ceriodaphnia dubia CdNaCICR #: 272

800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ») ®) O @] O () O O O O
Adult mortality - e ] L) s ] T N —] -
2 Young produced 0 O O O O (@) () O O (@]
Adult mortality - L T (- L R L ) [ = S
3 Young produced o O O O O O o Q O o
Adult mortality Ol w | w | w e [ W . SO B U T
1 Young produced [ 4 S ) S 4 Y > Ny |
Adult mortality ! v | N e Nac N | N
5 Young produced 10 N 1 10 \ i\ "L i O O e} 1D
Adult mortality “ _ s | s | % . O A Ol
6 Young produced o) O () O O (@) O (@) O O
Adult mortality | — N =] Ao — — — —] U
7 Young produced Gy \4 L ¢ '\ & S \ £ L \5 | & 1\
Total young produced 3\_\ 3, ) :" 1y 3y 3 A L XD S 3\
Final Adult Mortality | = : o , N L - . S )~
Note: Adult mortality (L= live, D = dead), 5B = split brood (single bracd split between two days), CO = carry over offspring carried over with adult during tramsfer].
Concentration:
% Mortality: Q1.
Mean Offspring/Female; 33,0
% Reduction from Control: | -4.& 7.
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced () O O O O O O O O &)
Adult mortality | (- _ o QI TR ey —
2 Young produced ) O 8 (o) O (@) O [6) O Q
Adult mortality N | N A | N A S [ W I W L ) P
3 Young produced O Ol O 6_[ O O (@] O 0 (@)
Adult mortality — | - Sl N N p I
4 Young produced 5 S ) q o) | .} o S S
Adult mortality | _ S | _ L I ), | HE
5 Young produced \2L| 10 10 10 W\ 1D L = 10 10
Adult mortality | U B I W | | w b Ao
6 Young produced O O [®) O O O O (@) O O
Adult mortality Ul w | w — | LS I W I W ] S
7 Young produced 11 14 15 (S 'S 11 1 lé I |‘-{
Total young produced 3 L 1LE 15 24 3\ 32 2¢ 3\ zq
Final Adult Mortality _ oy [, “eu | i -
Note: Adult mortality (L= live, O = dead), $8 = split braod (single brood split between two days), CO = carry over (offspring carried over with adult during transfer].
Concentration:
% Mortality: OF,
Mean Offspring/Female: 30.3
% Reduction from Control: 387,

SOP AT14-Revision 6—Exhibit AT14.1
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Species: Ceriodaphnia dubia CdNaCICR #: 272

1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced () O O O O O O O O O
Adult mortality o R | R s ] N O
2 Young produced o) () &) O 0O @) O () O O
Adult mortality v | ~ — ] e L . S . e . =
3 Young produced O O O O (@) (@) @) @) @] O
Adult mortality - L [ N — N | M — s ]
4 Young produced < ‘-‘ q 3 \-\ '.\ L g& \.\ N
Adult mortality N - N o o | N | N | N
5 Young produced Ta_| a 10 ]S “\ £ i\ | k\ 1
Adutmortality | | | [ | | — | — bl Pl
6 Young produced [®) (@) O O O (@) O O O O
Adult mortality ! — ] o B S I N,
7 Young produced (.} u ) q (8 9 3 9 q L
Total young produced I‘-\ A 4 1 \4 e 14 14 11 l_‘
Final Adult Mortality o = M~ M 1 ]
Nate: Adult mortality (L= live, D = dead), 58 = split brood (single brood split between two days), CO = carry over [offspring carried over with sdult during transfer],
Concentration:
% Mortality: O1.
Mean Offspring/Female; M-3
% Reduction from Control: As.\ T,
1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (@) O O Vi) O O O O O O
Adult mortality \__ (- [ (- [ s | e LSS .
2 Young produced O 6 O O O 0 0 0 [6) 0
Adult mortality ol uw o s | A ] 8 ) R | -
3 Young produced O (@) (@) @) O O O O QO O
Adult mortality e o | A N o e S CHY (. ST R e L
4 Young produced o g ) \ 2, N e L pE \
Adult mortality L o] M | Lo | A - L g
5 Young produced 0 O (@) O O O (@) 0 O o)
Adult mortality L e L R — ] OO
6 Young produced O O O O O O O O O O
Adult mortality w (I h W X L L . | | , S
7 Young produced [8) 0 [8) Q O (6] | O 0 O
Total young produced 3 T 3 \ 3 3 3 2+ <+ \
Final Adult Mortality —| | | e L - el
Note: Adult mortality (L= live, D = dead), S8 = split brood [single brood split between two days), CO = carry over [offspring carried over with sdult during transter],
Concentration:
% Mortality: 01
Mean Offspring/Female: 2-3
% Reduction from Control: q&"tk_
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Statistical Analyses

Environmental Testing Solutlens, Inc,

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 6/7/2022 TestID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 6/14/2022 LabID: ETS-Envir. Testing Sol. Sample Type: MNACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2 3 4 5 6 7 8 [] 10
D-Control  33.000 29.000 33.000 28.000 29.000 30.000 32000 34.000 34.000 33.000
600 35000 31.000 34.000 29.000 36.000 31.000 35000 33.000 35000 32.000
800 34.000 36.000 33.000 31.000 33.000 33.000 32.000 32,000 35.000 31.000
1000 34.000 32.000 28.000 29.000 29000 31.000 32.000 28.000 31.000 29.000
1200 14.000 17.000 19.000 17,000 19.000 16.000 18.000 19.000 17.000 17.000
1400  3.000 2.000 3.000 1.000 3.000 3.000 3.000 2000 2000 1.000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD Mean  N-Mean
D-Control 31.500 1.0000 31.500 28.000 34.000 7.216 10 32.533 1.0000
600 33.100 1.0508 33,100 29.000 36.000 6.897 10 -1.950  2.287 1.876 32533 1.0000
800 33.000 1.0476 33.000 31.000 36.000 4.948 10 -1.829 2287 1.876 32.533 1.0000
1000 30.300 0.9619 30.300 28.000 34.000 6610 10 1.463  2.287 1.876 30.300 09314
*1200 17.300 0.5492 17.300 14.000 19.000 9.058 10 17.310  2.287 1.876 17.300 0.5318
*1400 2300 0.0730 2.300 1.000 3000 35794 10 35.595 2.287 1.876 2300 0.0707
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogerov D Test indicates normal distribution (p > 0.01) 0.82388 1.035 -0.1841 -0.5574
Bartletl's Test indicates equal variances (p = 0.09) 9.55811 15.0863
Hypothesis Test (1-tail, 0.05) NOEC _LOEC ChV TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 1000 1200 1095.45 1.87585 0.05955 1546.98 3.36481 6.0E-43 5, 54

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mg/L sD 95% CL Skew

IC05 945.672 3B.1013 B78.796 1011.87 0.2386
IC10 1015.69 11.1706 992257 1035.23 -0.8827
IC15 1040.72 8.77146 1024.92 1058.61 0.0627
IC20 1065.74 7.96577 1049.34 1081.84 -0.0148
IC25 1090.77 7.36794 107515 110469 -0.1176
IC40 1165.85 7.25908 1150.23 1179.34 -0.2090
IC50 1213.78 6.46176 1199.97 1224.74 -0.4765

8

0 500 1000 1500
Dose mg/L
Dose-Response Plot
40
asq
] | 1-tail, 0.05 level
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.- Environmental Testing Solutlons, Inc.

Species: Ceriodaphnia dubia

Daily Chemistry:

Page 5 of 6

CdNaCICR #: 272

Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to

this bench sheet.
Day
(Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
0 1 2
Analyst | & N % A 1% Jw/
Concentration Parameter T
PH (5.U.) %72 I | Ase NoL | ¥¥6 775
Dissolved oxygen
(me/t) L% N4 13 | A% | 2%a] 76
Conductivity ﬁ?ﬁ"r
CONTROL, MHsW [-mhos/cm) 296 Ao | 30!
Y Alkalinity v O 4
(mg CaCOs/L) k’\'\ \ 3‘;*"( (P
Hardness
{mg CaCOs/L) g1 8'1
Temperature (°C) Aad.g 1S\ g s . E S
pH (5.U.) 160 | “333 NS [ Ned | Yel |74
Dissolved oxygen
mef) Yo V3 Ty 'Mo g |07
600 mgNaCl/L I~ quctivity
{umhos/cm) 1"" QO ILHD N‘-IO
Temperature (°C) \s-0 M. .4 2<.0 1.4 ~“5.0
pH (5.U.) .02 NS 1y | Aed 9 759
Dissolved oxygen ; ’
a0 (mg/L) i Vo "4.} 1Y Y0 ) 1.7
mg NaCl/L Conductivity
(umhos/cm) l@‘iD I }:}0 [}QO
Temperature (°C) 5.0 g 5.0 61— 5.0 %.0
PH (5.U.) .64 .35 2%z N.05 14 .89
Dissolved oxygen
) Fr | e | ¥ | A | 29 |
1000 mg NacCl/L Conductivity
(umhos/cm) Aa‘{D 511",0 2‘&—)
Temperature (°C) S-| \S-0 S .0 \S. 5. 0 AS-1
PH (5.U.) 10 | A3v | AN | DBs | 3490 | 7&
Dissolved oxygen
m i} [ .
1200 mg NacCl/L Loiilljctiviw /}‘@ L: xq {C} v /-}ﬂ 7 ,i
(pmhos/cm) ;l UDO 2 5 DO 95‘!0
Temperature (°C) .4 N\S.0 % .0 -\ vl.4 8.\
pH (5.U) A0 | Y | 43 | 165 | A3 | 759
Dissolved oxygen .
— (mg/L) £ Y3 2% YA 19 |11
mg NaCl/L Conductivity
{umhos/cm) .3 OOU 9\8?0 QQZO
Temperature (°C) 4.9 [ S, 5.0 4.9 W4 | s
Initial Final Initial Final Initial Final

SOP AT14-Revision 6—Exhibit AT14.1
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Y —
o Environmental Tesiing Solutions, Inc.

Species: Ceriodaphnia dubia CdNaCICR #: 272

Day
(Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
3 4 5 6
Analyst | A/ gsu Bst poe | ésc w o ow
Concentration Parameter
PH(S.U) 7.6% 138 FL4 1133 |22 133 |AStT | 749
" 91 | es |32 v |33 |90 | A |74
f:;:g:?cv;:r %5 A 3o+ 300 503
CONTROL, MHSW Alkalinity < LS k\
(mg CaCOs/L) \{' L2 \ o LO
Hardness i w o S
(mg CaCOs/L) S X
Temperature (°C) | 4.1 A\ M-E s | wd [ sy 4.9 5.1
pH (5.U.) %5 [ 18y |2.83 180 181\ M | Yol 72
o |77 132 fae [P |36 140 | e |7u
600 mg NaCl/L Conductivit it
{;.lmhc‘.ts,d’r:m;‘|r I LfS(O Y400 jdlo N 10
Temperature (°C) . & .4 LA L4 ~\. & NG.0 5.0 5.0
oH (5.0 ECHE ETE I BN 33C Vel | v.er | 783
issolved oxygen
el ER *4 3.3 32 N5 N |7t
800 mg NaCl/L Conductivity
(pmhos/cm) ; g}_}ﬂ 1830 I‘tho !6 30
Temperature (°C) - g 5.0 WA A WM. § \S. 0 .9 A5.0
pH (5.U.) FEEE EET Y B %30 78 o3 | 18s 2.3
m o 177 132 J3a |32 |3<¢ [ 25 |23 |70
1000 mg NaCl/L Conductivity ”
(umhos/em) “4D a)4o A0 A130
Temperature (°C) .¢ “%.0 \s.0 aLg .8 .0 4.4 AS.1L
pH (5.U.) 7.%5 eI Y 263 285 635 7.0S | 7Re
m o {77 |38 [0 |37 [2¢ | ae | 2a |77
1200 mg NacCl/L Conductivity
(umhos/cm) 9:5%0 35&0 Ao QSS’D
Temperature (°C) 4 K %.0 1.5.0 - £ WM 4 wl.g ns. | .4
PH (5.U.) %Y EAT I X7 EX D) EZ T YN Y66 | 756
issolved oxygen
1400 mg NaCl/L mpy |7 | Y 6-0 e | Y Yo | 7Y
Conductivit ]
(urnh:;tfcrrl}\|r qu 4410 A9 AQIO
Temperature (°C) 1. £ “S-L 15-0 %.D .4 .9 5.0 4.4
Initial Final Initial Final Initial Final Initial Final

SOP AT14-Revision 6-Exhibit AT14.1




> [ pE oy Pimephales promelas
Acute Reference Toxicant Control Chart

£
P~ Source: In-house Culture
1 T T T T T 1 T T 1T T T T 1 1
1.2 = Control Limits (+ 2 Standard Deviations) T
1.1 -
- . - e " -
® . ¢
1.0 e —— e ——————— =
O ®
v - o & e ® é 1
= e .
(i) 09 — - I
o
ug l l I I I l l l l l l l L l l 1 1 | I I
- 14 T T T T T T T T T T T T T T T T T T
Lo
= ; -~
o i Warning Limits .
ah
o0 - =
= L2 | o
- - = .
®
10 —mmm————— _____:_ e -
| W~ G, S S e Y |
0_8 I e o —
I I R e e - P A §F O F 3§ W % O F k4 F
i n GO O 1 GO DO SO, R - SO (. x O S« S S N« S S O R ¢ O R
Vg N S S SR U S Ll LoV L gl \- Ll gl o g1 A
B @3 T Y o o (6 1Y 3 @Y @ 4007 T 1 S OV (A O 01 A% O
Test date
e 48-hour LC,, = median lethal concentration. An estimation of the potassium chloride concentration

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).

Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)

Control Limits (mean logarithmic LC,, + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic LC,, * 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic LC,, £ S, ., converted to anti-logarithmic values,
Spzs = 75t percentile of CVs reported nationally by USEPA)

fentered and

lim Sumner
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Acute LC5o Whole Effluent Toxicity Test, Species: Pimephales promelas

EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PpKCIAC #

%S

Dilution Preparation:

0§

Page1of2

A stock solution was prepared by diluting 100 g KCl into 2000 mL deionized water. This 50,000 mg/L KCI
stock solution was used to prepare the concentrations evaluated for toxicity.

*Analyst identified for each day, performed pH, dissolved oxygen and conductivity

Test concentrations (mg/L KCI) 500 750 1000 1250 1500
mL Stack solution 5.0 75 10.0 125 15.0
mL Dilution water 495.0 492.5 430.0 487.5 485.0
Total volume (mL) 500 500 500 500 500 Stock solution INSS #:
Chemical Analyses: Hours
0 24 48
Concentration Analyst 'q’w 'Sw Vtc/
P AR 77! [ Ay,

Dissolved oxygen (mg/L)

2.7

18

Conductivity (umhos/em)

Y

ts only. Temperatures performed at the time of testinitiation or termination by the

analyst performing the toxicity test. Alkalinity and hardness performed by the analysts identified
on the test specific bench sheets and transcribed to this bench sheet.

Control,
MHSW Y alkalinity {mg/L Caco,) () Chemical analyses:
Hardness {mg/L CaC0;) a 0 P t porting limit Aeth Meter Serial number
Temperature (°C) .4 '\:{. 'l 4. pH 015U, SM 4500-H+B-2011  |Accumet ARZO 93312452
pH (5.U.) -'") Ql | -7‘-76 q I !I Dissolved oxygen 1.0 mg/L SM 4500-0 G-2016 | YSI Model 52CE 180104324
Dissolved oxygen (mg/L) . O % Conductivity 14.9 pmhos/cm  [SM 2510 B-2011 Accumet AR20 93312452
500 mg/L % . \ /}.4
Conductivity (umhos/cm) ]'. lq O Alkalinity 5.0 mg CaCO,/L  |SM 2320 B8-2011 Accumet AR20 93312452
Temperature (°C) 5.0 \A i S '\.-"\- S Hardness 5.0 mg CaCO,y/L  |SM 2340 C-2011 Not applicable Not applicable
pH (5.U.) 79 { —L—Tj q b 6 Temperature 1% 5M 25508-2010 Digital Thermometer |} 3o\ b#S
Dissolved oxygen {mg/L) ,-O .
750 mg/L b @ ‘ /}'0’
Conductivity (umhos/cm) ‘59
Temperature (°C) '1."‘ 'q U b '1.‘{.(9
[pr s 790 |777 | 432
Dissolved oxygen (mg/L) ' ’
1000 mg/L % \ q 9‘ ,}q
Conductivity (umhos/cm) Q O.QO
Temperature (°C) ‘]_'.Lﬂ A =) - S
PH 50) 7.9 (277 | YA
Dissolved oxygen (mg/L) CL W\ CK, Q '} q
1250 mg/L .
Conductivity (umhos/cm) 9\"‘2’0
Temperature (°C) . ¢ . ¢ RU
pH (5.U) 7 %9 | 776 ’JQ—:}
Dissolved oxygen (mg/L) %‘ A ' ?
1500 mg/L % 'l 9{

Conductivity (umhos/cm)

920

Temperature (°C)

.8

b

. g
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Acute LC;, Whole Effluent Toxicity Test, Species: Pimephales promelas
EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PPKCIACH 2%
Feeding Test Initiation or Termination Location Randomizing
Hours Date MHSW Batch
Time Analyst Time Analyst Incubator/Shelf Template
0 » AT
initiation U-\-ﬁ“\:’-— 0"5 lD )\ n I-D A’{ b E &U,e- ﬂ&'m"uﬁ
24
oM\t 1 ok |
48
Termination o*m '11— 0'1 ll J\

Test Organism Information:

*Test organisms were fed in holding 2 to 5 hours prior to test initiation. Test arganisms were not fed during the test.

Organism Source:

qln-hcuse culture

EPA loading requirement for freshwater species

of <0.40 g/L at 25.0°C has been documented by
Spawning date: 0% 'L"\' 11 ETS to never be exceeded using 1 to 14 day old P.
Age (1 to 14 days old): o <o 1 b F\*g .
02-1LH-TL V3D TO
Hatch date and times: 0% -1 A0
Average transfer volume: <0.25 mL
Transfer bowl information: PHSU): =, § L
Temperature (°C): ‘L‘-\.Q * (_
Survival Data (number of living organisms):
Control 500 mg/L | 750mg/L | 1000 mg/L | 1250 mg/L | 1500 mg/L
Hotirs Replicate Replicate Replicate Replicate Replicate Replicate
A B C D E F G H | J K L
0 10 10 10 10 10 10 10 10 10 10 10 10
Initiation
WL | a4 A &4 qd TPA
24 Ol 1o lw | 1w |1 v |2 \
ul vof
as8 |0 |10 | tplto o]l 4]0v | V|| O]O
Termination
Mean Survival 1047. 1007, 1007. S0 \ST. O1.

Comment codes: d =dead, u = unhealthy, bs = bent spines, s = stressed

Statistics:
Comments:
Method (J@an..
Lower 95% confidence limit
(mg KCI/L) 4%1.0
Upper 95% confidence limit
(mg KCI/L) 10476
48-hour LCq, (mg KCI/L) 10781

Test
Reviewed by:

SOP AT19-Revision 6-Exhibit AT19.1
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Statistical Analyses tim Surmner

Acute Fathead Minnow Test-24 Hr Survival

Start Date:  4/5/2022 Test ID: PpKCIAC Sample ID: REF-Ref Toxicant
End Date: 4/7/2022 LabID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2
D-Control  1.0000 1.0000
500 1.0000 1.0000
750 1.0000 1.0000
1000 0.6000 0.6000
1250 0.1000 0.2000
1500 0.1000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 1] 20
500 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2,830 0.1765 0 20
750 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2830 0.1785 0 20
“1000 0.6000 06000 0.8861 0.8861 0.8861 0.000 2 8.431 2.830 0.1765 8 20
*1250 0.1500 0.1500 0.2827 0.3218 04636 25.550 2 16.341 2.830 0.1765 17 20
*1500 0.0500 0.0500 0.2403 0.1588 0.3218 47.963 2 18.784 2,830 0.1765 19 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE  F-Prob df
Dunnett's Test 750 1000 866.025 0.08328 0.08542 0.58331 0.00389 3.3E-06 5,6
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Contrel Chi-Sq_ Critical P-value Mu Sigma Iter
Slope 13.3184 244005 8.53591 18.1009 [§] 1.28086 7.81472 0.73368 3.02727 0.07508 4
Intercept -35.318 7.41978 -49.861 -20.776
TSCR 1.0
Point Probits _mg/L _95% Fiducial Limits 0.0 ] f
ECO1 2674 712.191 551.927 808.893 ) P’
ECO05 3.355 801.246 660.332 B86.131 0.8 4
EC10 3.718 853.187 725.578 931.556 071
EC15 3.964 89012 772.4B7 964.405 .
EC20 4.158 920.611 811.291 992.109 2061
EC25 4326 947.6 845504 1017.26 §_ 051
EC40 4.747 1019.17 934.013 1088.43 8 i |
ECS0 5.000 1064.8 987.208 1138.73 |- Bl
ECB0 5.253 1112.48 1038.87 1196.59 0.3 4
EC75 5674 11965 1118.9 1311.89 0.2 ]
EC80 5.842 1231.57 115062 1364.55 e
EC85 6.036 1273.76 118582 1430.51 0.1 1
EC90 6.282 1328.9 122965 1520.5 Y- Y/ S
EC95 6.645 1415.05 1294.71 1668.12 1 10 100 1000 10000
EC99 7.326 159199 1420.49 1992.74 Dose mg/L
Dose-Response Plot
1
0o ] 1-tail, 0.05 level
E of significance
0.8
0.7 3
=
2 0.6 3
g 3
@ 053
1= 9
I 041
& 3
0.3 4
0.2 4
0.1 4
03 T

D-Confrol

500
750
*1000 4
*1250
*1500
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Statistical Analyses

ntered and
Aeviewed by
lim Sumner

- Tasting Inc.
Acute Fathead Minnow Test-48 Hr Survival
Start Date: 4/5/2022 TestID: PpKCIAC Sample ID: REF-Ref Toxicant
End Date: 4/7/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: K.CL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2
D-Control  1.0000 1.0000
500 1.0000 1.0000
750 1.0000 1.0000
1000 0.4000 0.6000
1250 0.1000 0.2000
1500 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Contrel 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
500 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 0.000 2.850 0.2220 0 20
750 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.850 0.2220 0 20
*1000 0.5000 0.5000 0.7854 06847 0.8861 18.129 2 8.044 2.850 0.2220 10 20
*1250 0.1500 0.1500 0.3927 0.3218 04636 25.550 2 13.085 2.850 0.2220 17 20
1500 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statisti Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 750 1000 866.025 0.11312 0.11603 0.44492 0.00607 1.3E-04 4,5

Treatments vs D-Control

Maximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 15.1232 2.89765 9.44383 20.8026 0 1.50888 7.81472 0.68022 3.0127 0.06612 5
Intercept -40.562 B.76793 -57.747 -23.377
TSCR 1.0 r
Point Probits _mg/L__95% Fiducial Limits G /
ECO1 2674 72256 566.603 812.668 . 4
EC05 3.355 801.562 666.136 880.141 08 4
EC10 3.718 847.149 725.218 919.56 071
EC15 3.964 879.362 767.35 947.968
EC20 4,158 905.836 801.996 971.87 2061
EC25 4.326 929.182 B32.395 993.534 Eg_s_ )
EC40 4.747 990.714 910.448 1054.62 o
EC50 5.000 1029.68 956.986 1097.62 & 041
EC60 5.253 1070.17 1001.92 1146.9 03
EC75 5674 1141.04 1071.75 1244.82 g
EC80 5.842 1170.45 1097.97 1289.27 ’
EC85 6.036 1205.68 1127.8 1344.91 0.1 1
EC90 6.282 1251.53 1164.67 1420.56 0.0 e rrrr e rrreen
EC95 6.645 1322.71 1218.88 1543.96 4 10 100 1000 10000
EC99 7.326 1467.33 1322.25 1812.21 Dose mgiL
Dose-Response Plot
1 < X
L I W 1-tail, 0.05 level
08 _ of significance
0.7
T ]
Z 061
g -+
? 0.5
L 0.4 3
w0 4
s 3
0.3 4
0.2 ]
0.1
07 ; ; 7 ’
=]
£ 8 B g g 8
3 H 3
(=]



© [ — gy Pimephales promelas
| Acute Reference Toxicant Control Chart

B Source: In-house Culture
F—F = F & = °F 0 1@« 5 1 + &+ "§&F 5§ 7T 3
1.2 | Control Limits (+ 2 Standard Deviations) 7]
1.1 &
L . i - i
- ©
0 —— . . _
: . . . * i e SO . ’_.
o e
< L ° ® & © ° .
:i et ‘e = . i . )
£ 09 B =
e [N N Y [N SN NN (NN NN N [ SN NN NN SN NN N S N N
S 14 TR S S . T i Sl T R R R G S R i S R T
| .
= .
o - Warning Limits i
<
0
e S r |
h © U - - -....,
©
3 R e D ——— — ]
i N T .. ® ° ° . ® ¢
| T T, N .0 e B |
0_8 e R R e e =
[ R N TN AU N (N Iy AN NN AN AN NN SO SR NN N B B
xR, P b 1} AP @B 3 @ g W (P 2 g (A gt .‘1- .1.1- At bt ,at
30’0D‘Q1.°D' '5 Q,Dc 6 013 050 ‘Logs o Qo 's} o ,Lo ,0& 1—01 Q‘l AD” ng‘: ‘, oy
Test date
© 48-hour LC,, = median lethal concentration. An estimation of the potassium chloride concentration

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).
Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)
Control Limits (mean logarithmic LC,, + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic LC,, + 2 coefficent of variations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic LC,, + S, .. converted to anti-logarithmic values,
S, = 75" percentile of CVs reported nationally by USEPA)

Fentered and
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Acute LC;, Whole Effluent Toxicity Test, Species: Pimephales promelas
EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PpKCIAC # \3l,

Dilution Preparation:

Page 10f2

Test cancentrations (mg/L KCl) 500 750 1000 1250 1500 A stock solution was prepared by diluting 100 g KCl into 2000 mL deionized water. This 50,000 mg/L KCI
stock solution was used to prepare the concentrations evaluated for toxicity.
mL Stock solution 5.0 75 10.0 12.5 15.0
mL Dilution water 495.0 492.5 490.0 487.5 485.0
Total volume (mL) 500 500 500 500 500 Stock solution INSS #: 1Lond
Chemical Analyses: Hours
0 24 48
*Analyst identified for each day, performed pH, dissolved oxygen and conductivity
C trath
RESRTEEn Analyst m/\/ ':]W VL/ ements only. Temperatures performed at the time of test initiation or termination by the
H (5.U. analyst performing the toxicity test. Alkalinity and hardness performed by the analysts identified
MHEIR Z ’%O 7‘ 7q qq z' on the test specific bench sheets and transcribed to this bench sheet.
Dissolved oxygen (mg/L) rf,g %‘ ) ? '_}
- 1)
Control, Conductivity (umhos/cm) 3 lO
MHSW [ A jkalinity (mg/L cacoy) e} Chemical analyses:
Hardness (mg/L CaC0,) Ee’ P porting limit number Meter Serial number
Temperature (°C) ™A 4.1 . pH 0.15.U. SM 4500-H+ B-2011  |Accumet AR20 93312452
pH (5.U.) %} lg -7‘ 8 ’ 4 q O Dissolved oxygen 1.0 mg/L 5M 4500-0 G-2016 | YSI Model 52CE 180104324
Dissolved oxygen (mg/L) 06 . O %\} 0 -}"_]. Conductivity 14.9 umhosfem  |5M 2510 B-2011 Accumet AR20 93312452
500 mg/L
Conductivity (umhos/cm) lal’bo Alkalinity 5.0mgCaCo,/L [SM 2320 B-2011 Accumet AR20 93312452
Temperature (°C) 15-0 "\\\ 2 g ,.Bl , l" Hardness 5.0mg CaCOyfL  |SM 2340 C-2011 Not applicable Not applicable
pH(s.U) qs : 'H 1\% q."}.‘)' Temperature 0.1% 5M 25508-2010 Digital Thermometer [\3 pldle{ S
hDissalved oxygen (mg/L} % @) % ? 2] /}.6
750 mg/L
Conductivity (umhos/em) 1 Q qo
Temperature (°C) 1%-0 . &' "I.."‘. A
Dissolved oxygen (mg/L) %'. O 4 o] ’}Q
1000 mg/L
Conductivity {umhos/cm) aaqo
Temperature [°C) 1%-0 b =\ ]
PH (50) L0 [7.%53 | 139
Dissolved oxygen (mg/L) %‘ ] g 0 ’_‘9
1250 mg/L . .
Conductivity (umhos/cm) 9 570
Temperature {°C) 15-0 4.4 A€
pH (5.U.) 58 WALS \ e
i
Dissolved oxygen (mg/L) %-Q 6 \ G'I
1500 mg/L s
Conductivity (umhos/cm) ’b ‘_7 O
Temperature (°C) 14' ] 1 \.

SOP AT19-Revision 6-Exhibit AT19.1



s Page 2 of 2
Acute LC;, Whole Effluent Toxicity Test, Species: Pimephales promelas
EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PpKCIACH# vl

Feeding Test Initiation or Termination Location Randomizing
Hours Date MHSW Batch
Time Analyst Time Analyst Incubator/Shelf | Templ
0 ]
miwion | 0§-8% V- | 04009 )\ 21.Y6) \A "o wlwe ok 21Lh
24 S
o5l LSS A
Izrr::ﬁnn os.os--"x’ ob Sg H

*Test organisms were fed in holding 2 to 5 hours prior to test initiation. Test organisms were not fed during the test.

Test Organism Information:

Organism Source: In-house culture EPA loading requirement for freshwater species
of < 0.40 g/L at 25.0°C has been documented by
Spawning date: 0\\ -\ s Ty T ETS to never be exceeded using 1 to 14 day old P.
pPr las .
Age (1 to 14 days old): LTto \ oal S
o1k AL V00 YO
Hatch date and times: o4 1 1L 0300
Average transfer volume: <0.25 mL
Transfer bowl information: pH(sU): B.0 9.
Temperature (°C): \.‘l- 0’ C.

Survival Data (number of living organisms):

Control 500 mg/L 750 mg/L | 1000 mg/L | 1250 mg/L | 1500 mg/L
Fioiirs Replicate Replicate Replicate Replicate Replicate Replicate
A B € D E F G H | J K L
0 10 10 10 10 10 10 10 10 10 10 10 10
Initiation
N ud|  HA W ad WAl oo
24 0 10 (D N /0 L L L \ \ O (@]
o\ +4 d
a8 1|l tsl o] 10] g a b 2 ] & & | o
Termination
Mean Survival o0l o7 aA07. S5 1. S Q1
Comment codes: d =dead, u = unhealthy, bs = bent spines, s = stressed
Statistics:
Method Fllu& - Comments:
‘Lower 95% confidence limit L\
{mg KCI/L) G oY\ N
Upper 95% confidence limit W
(mg KCI/L) mﬂqq}&

48-hour LCg, (mg KCI/L) q18§. g

Test

Reviewed by:

SOP AT19-Revision &-Exhibit AT19.1
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.\' Enviranmental Testing Salutlons, Inc.
Acute Fathead Minnow Test-24 Hr Survival
Start Date: 5/3/2022 TestID: PpKCIAC Sample 1D: REF-Ref Toxicant
End Date: 5/5/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2
D-Control  1.0000 1.0000
500 1.0000 1.0000
750 1.0000 0.8000
1000 0.6000 0.6000
1250 0.1000 0.1000
1500 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp  Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
500 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.850 0.1468 0 20
750 0.9500 0.9500 1.3305 1.2490 1.4120 8.661 2 1.581 2.850 0.14869 1 20
“1000 0.6000 0.6000 0.8861 0.8861 0.8861 0.000 2 10.205 2.850 0.1468 8 20
“1250 0.1000 0.1000 0.3218 0.3218 0.3218 0.000 2 21.156 2.850 0.1468 18 20
1500 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests S ic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 750 1000 866.025 0.06555 0.06723 0.44775 0.00266 1.6E-05 4,5
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 14,0557 2.60194 B8.95589 19.1555 0 0.68123 7.81472 0.87761 3.00847 0.07115 3
Intercept -37.286 7.86458 -52.701 -21.871
TSCR 1.0
Point Probits _mg/L__95% Fiducial Limits 0.9 ] y
ECO1 2.674 696.557 543.644 787.844 i)
ECO05 3.355 778.829 644.836 B58.967 0.8 4
EC10 3.718 826.589 705.319 900.683 071
EC15 3.964 B60.456 748.627 930.803
EC20 4.158 888.359 784.35 956.172 0 061
EC25 4326 913.018 815776 979.178 §_Q‘5.
EC40 4,747 978.232 B896.844 1044.06 2 1
EC50 5.000 1019.69 945488 1089.68 e 04 g
ECE0 5.253 10629 992.739 1141.92 0.3 1
EC75 5.674 1138.82 1066.82 124563 0.2 1
ECB0 5.842 1170.43 1094.85 1292.74 -
EC85 6,036 1208.38 1126.88 1351.8 0.1 4
EC90 6.282 1257.89 1166.64 1432.25 0.0 Jrrer—rmrerrerr e e
EC95 6.645 1335.03 122541 1563.89 1 10 100 1000 10000
EC3S9 7.326 1492.71 1338.28 1851.86
Dose mg/L
Dose-Response Plot
1 -
E I . 1-tail, 0,05 level
0.9 i "1 of significance
0.8 3
_ 073
w ]
2069
g 3
3057
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3 0.4 3
0.3 4
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0.1 4
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Statistical Analyses FonSanpot
3 Emilonnlwm Testing Solutions, Inc.
Acute F i Minnow Test-48 Hr Survival
Start Date: 5/3/2022 TestID: PpKCIAC Sample ID: REF-Ref Toxicant
End Date: 5/6/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2
D-Control  1.0000 1.0000
500 1.0000 1.0000
750 09000 0.9000
1000 0.6000 0.5000
1250 0.1000 0.0000
1500 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 o 20
500 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2850 0.1726 1] 20
750 09000 0.9000 1.2490 1.2490 1.2490 0.000 2 2.690 2850 0.1726 2 20
*1000 0.5500 0.5500 0.8357 0.7854 0.8861 8.518 2 9.513 2.850 0.1728 -] 20
*1250 0.0500 0.0500 0.2403 0.1588 0.3218 47.963 2 19.343 2.850 0.1728 19 20
1500 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE __ F-Prob df
Dunnett's Test 750 1000 866.025 0.08088 0.08295 0.50064 0.00367 2.7E-05 4,5
Treatments vs D-Control
Maximum Likelihood-Probit
Par Value SE  95% Fiducial Limits Control Chi-Sq__ Critical P-value Mu Sigma Iter
Slope 13.2013 2.39931 B.49862 17.9039 0 1.63607 7.81472 0.65124 2.99071 0.07575 3
Intercept -34.481 7.21256 -48.618 -20.345
TSCR 1.0
Paint Probits mg/L _95% Fiducial Limits b b
ECO1 2674 652364 504.505 742.597 :
ECO0S 3.355 734706 603.946 814.467 0.8 4
EC10 3.718 782769 663.804 B856.785 074
EC15 3.964 B816.962 706.844 B87.404 4
EC20 4158 B45.199 742.456 913,226 8 098]
EC25 4.326 870.2 773.866 936.663 §0_5 i
EC40 4,747 936.528 B855.269 100282 @ 4
EC50 5000 978.84 904.4 1049.36 & 041
ECB0 5.253 1023.06 952.365 1102.67 0.3 4
EC75 5674 1101.04 1028.07 1208.65 0.2 ]
ECB0 5.842 1133.61 1056.88 1256.9 iy
EC85 6.036 1172.79 1089.88 13175 0.1 J
EC390 6.282 1224.02 1130.97 1400.26 0o PSSR SUR LRSS | e
EC95 6.645 13041 1191.93 1536.21 1 10 100 1000 10000
EC99 7.326  1468.7 1309.64 1835.7
Dose mg/L
Dose-Response Plot
1 i
T e T T A 1-tail, 0.05 level
E of significance
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o P P ooy Pimephales promelas
Acute Reference Toxicant Control Chart

N ‘ ’
Source: In-house Culture
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Test date
e 48-hour LC,, = median lethal concentration. An estimation of the potassium chloride concentration

which is lethal to 50% of the test organisms in 48-hours (calculated using ToxCalc).
Central Tendency (mean logarithmic LC,, converted to anti-logarithmic values)
Control Limits (mean logarithmic LC,, + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic LC,, + 2 coefficent of variations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic LC,, + S, ;s converted to anti-logarithmic values,
S, = 75" percentile of CVs reported nationally by USEPA)

ntered and
Reviewed by
Jim Surmner
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e Page1of2
Acute LCy, Whole Effluent Toxicity Test, Species: Pimephales promelas
EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PPKCIAC # 2

Dilution Preparation:

Test concentrations (mg/L KCI) 500 750 1000 1250 1500 A stack solution was prepared by diluting 100 g KCl into 2000 mL deionized water. This 50,000 mg/L KCI
stock solution was used to prepare the concentrations evaluated for toxicity.
mL Stock solution 5.0 7.5 10.0 125 15.0
mL Dilution water 495.0 492.5 480.0 487.5 485.0
Total volume (mL) 500 500 500 500 500 Stock solution INSS #: N0 \
Chemical Analyses: Hours
1] 24 48
*Analyst identified for each day, performed pH, dissolved oxygen and conductivity
Concentration
Analyst I/L l/(-’ V(-' measurements only. Temperatures performed at the time of test initiation or termination by the
. forming the toxicity test. Alkalinity and hardness performed by the analysts identified
pH (5.U.) analyst per!
q‘o‘;‘Z- {'}'Sg’ ’q'r;! 2_ on the test specific bench sheets and transcribed to this bench sheet.
Dissolved oxygen (mg/L} ‘q, g
o %)
Control, Conductivity (umhos/cm) 2'%
MHSW  lalkalinity (me/L cacoy) | Chemical analyses:
Hardness (mg/L CaCo,) 8‘ ‘\ P Reporting limit  [Method number Meter Serial number
Temperature (°C) -L,{ . 2 -~ "l g '1"‘ R S pH 0.15.U. 5MA500-H+ B-2011  |Accumet AR20 93312452
pH (5.U.) ’_)_ ‘_} % /}.SO I}‘w Dissolved oxygen 1.0 mg/L SM 4500-0 G-2016 | YSI Model 52CE 180104324
Dissolved oxygen (mg/L) q, ,} ‘w Conductivity 14.9 ymhosfcm  |SM 2510 B-2011 Accumet AR20 93312452
500 mg/L '} q:(ﬂ
|Conductivity (umhos/cm) ’ l L‘, O Alkalinity 5.0 mg CaC0,/L  |SM 2320 B-2011 Accumet AR20 93312452
Temperature (°C) .\-"\-1 '1‘-{. '1 '\_q.-'l Hardness 5.0mg CaCo,/L  [SM 2340 C-2011 Not applicable Not applicable
pH (s.U.) o | ?q f}} bl ’:)"‘l"‘; Temperature 0.1% SM 25508-2010 Digital Thermomater  (13cia{b8S

Dissolved oxygen (mg/L) ’}.} ".} (1 /},U

Conductivity (umhos/cm) /560
Temperature (°C) u 4 4.7 WMo
PH (5.U) Yol | | Nad
Dissolved oxygen (mg/L) q.@ ,} i b ’ﬁr,(ﬂ

750 mg/L

1000 mg/L

Conductivity (umhos/cm) ) 10
Temperature (°C) .4 6.0 .
pH (5.U.) /}_63 /}.rbz_ /}.J}q
—— Dissolved oxygen (mg/L) /},6 /} ‘b qaw
Conductivity (umhos/cm) E ! ll y0
Temperature (°C) 4.4 .£ 1&[,_6
Jpises 165 | ol |\
Dissolved mg/| o
— ssolved oxygen (mg/L) ,} @ /}'Q \

o~
[

Conductivity (umhos/cm) ’l &:}0
Temperature (°C) Rl .8

~ ,‘.\.\
1

N
—

SOP AT19-Revision 6-Exhibit AT19.1



Page 2 of 2

Acute LCs, Whole Effluent Toxicity Test, Species: Pimephales promelas
EPA-821-R-02-012, Method 2000.0

Pimephales promelas Potassium Chloride Acute Reference Toxicant Test

PPKCIAC # Va1
Feeding Test Initiation or Termination Location Randomizing
Hours Date MHSW Batch
Time Analyst Time Analyst Incubator/Shelf Template

0 *

i | 00OV 4GS X 0LSS k 1A [Yewew | pormic)
24 el -

ovot LN owso | A
48
Termination | Olo OV wn ob S = E\

Test Organism Information:

*Test organisms were fed in holding 2 to 5 hours prior to test initiation, Test organisms were not fed during the test.

Organism Source:

lln—house culture

EPA loading requirement for freshwater species

of < 0.40 g/L at 25.0°C has been documented by
3 ing date: " ETS to never be exceeded using 1 to 14 day old P.
pawning date 08- e 1L gy ¥
Age (1 to 14 days old): <‘ v b “p‘\\ <
. DL OV UL \Who TO
Hatch date and times: So-SL-1L 0 £50
Average transfer volume: <0.25 mL
Transfer bowl information: pH (5.U.): 1. 83
Temperature (°C): .o C
Survival Data (number of living organisms):
Control 500 mg/L 750 mg/L | 1000 mg/L | 1250 mg/L | 1500 mg/L
Hoiirs Replicate Replicate Replicate Replicate Replicate Replicate
A B C D E F G H I J K L
0 10 10 10 10 10 10 10 10 10 10 10 10
Initiation
dA | _ of A4 g t0d 106
24 10 1o (0 Q| 10| 0| & |7 L ol o
A W] W
48 D Lo 1D 10 4 {0 ‘-{ S b} R O 0
Termination
Mean Survival 00]. (o47. as 1. “{ <. 107- 0O1.
Comment codes: d =dead, u = unhealthy, bs = bent spines, s = stressed
Statistics:
Method ioﬂ..n &oe Comments:
Lower 95% confidence limit
(mg KCI/L) G\9 .5
Upper 95% confidence limit
(mg KCI/L) 10sS.9
48-hour LCs, (mg KCI/L) q E (A

Test
Reviewed by:

SOP AT139-Revision &-Exhibit AT19.1
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b Statistical Analyses Jim Sumaer

L
Environmental Testing Solutlons, inc.

Acute Fathead Minnow Test-24 Hr Survival

Start Date: 6/7/2022 Test ID: PpKCIAC Sample |D: REF-Ref Toxicant
End Date: 6/9/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2

D-Control  1.0000 1.0000
500 1.0000 1.0000

750 1.0000 1.0000
1000 0.6000 0.7000
1250 0.1000 0.2000
1500 0.0000 0.0000

Tr form: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
500 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 0.000 2.850 0.1591 1] 20
750 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.850 0.1591 1] 20
*1000 06500 0.6500 0.9386 O0.8861 09912 7.916 2 8478 2850 0.15%1 7 20
*1250 0.1500 0.1500 0.3927 0.3218 04636 25.550 2 18.256  2.850 0.1581 17 20
1500 0.0000 0.0000 O0.1588 0.1588 0.1588 0.000 2 20 20
Aucxiliary Tests Statistic Critical Skew Kurt
Mormality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE___F-Prob df
Dunnett's Test 750 1000 866.025 0.07271 0.07457 0.40874 0.00312 3.0E-05 4,5
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE _ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 16.8087 3.41655 10.1123 23.5052 [i] 0.45103 7.81472 0.92951 3.02777 0.05949 4
Intercept -45.893 10.3825 -66.243 -25.543
TSCR 1.0 r
Point Probits mg/L  95% Fiducial Limits o 9: /
ECO01 2.674 775.112 610.381 B864.895 ’ &
ECO0S 3.355 850.959 709.996 928.314 0.8 4
EC10 3.718 894.381 T76B.646 965.178 0.7
EC15 3.964 924.923 B810.262 991.691 4
EC20 4,158 949,938 844.353 1013.98 5061
EC25 4,326 971.938 874.161 1034.19 §_0_5.
EC40 4747 1029.66 950.156 1091.34 8]
ECS0 5.000 1066.02 994.957 1131.84 il A
ECE0 5.253 1103.67 1037.71 1178.54 0.3 4
EC75 5.674 1169.21 1102.98 1271.8 0.2 ]
EC80 5.842 1196.29 1127.15 1314.14 sl
EC85 6.036 1228.64 1154.48 1367.07 0.1 4
EC90 6.282 1270.6 1188.04 1438.83 P A ——~
EC95 6.645 1335.44 1237.06 1555.37 1 10 100 1000 10000
EC99 7.326 1466.11 1329.68 1806.62 Dose mglL

Dose-Response Plot

1 < <
PP T e 1-tail, 0.05 level
* of significance
0.8 3
0.7

ol
m
Liias

siil

24 Hr Survival
[=]
w

O.4§
0.3 ]
0.2 3
0.1 3

500

750
*1000 4
1250 4
1500

D-Control
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Acute Fathead Minnow Test-48 Hr Survival

Start Date: 6/7/2022 TestID: PpKCIAC Sample |1D: REF-Ref Toxicant
End Date: 6/9/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: ACUTE-EPA-821-R-02-012 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2

D-Control  1.0000 1.0000
500 1.0000 1.0000

750 0.8000 1.0000
1000 0.4000 0.5000
1250 0.0000 0.2000
1500 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed

Number Total

Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
500 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.850 0.3245 0 20

750 0.8500 0.9500 1.3305 1.2490 1.4120 B.661 2 0.716 2.850 0.3245 1 20

*1000 0.4500 0.4500 07351 06847 0.7854 9.685 2 5.946 2.850 0.3245 11 20

"1250 0.1000 0.1000 0.3112 0.1588 0.4636 69.269 2 9.668 2.850 0.3245 18 20

1500 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 2 20 20

Auxiliary Tests Statistic Critical Skew Kurt

Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu  MSDp MSB

MSE __ F-Prob

Dunnett's Test 750 1000 B866.025 0.19093 0.19583 0.49266
Treatments vs D-Control

0.01296 6.2E-04

Maximum Likelihood-Probit

Parameter  Value  SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu  Sigma _lter
Slope 13.6436 2.50045 B8.74277 18.5445 0  0.26487 7.81472 0.96649 2.99395 0.07329
Intercept -35.848 7.5229 -50.593 -21.103

TSCR 1.0 ?

Point Probits __mg/L__95% Fiducial Limits e

ECO1 2.674 665.946 517.712 755519 .3 i

ECO05 3.355 747.117 616.608 826.082 0.8

EC10 3.718 794.358 675.895 867.557 07 ]

EC15 3.964 827.908 718.421 897.538

EC20 4,158 85558 753.543 922.809 2061

EC25 4.326 880.056 784.474 945.737 § 05

EC40 4.747 944.882 864.425 1010.42 2 04l

EC50 5.000 986.158 912.536 1055.89 e o

EC80 5.253 1029.24 959.404 1107.91 03

EC75 5.674 1105.05 1033.18 1211.17 o]

EC80 5.842 1136.67 1061.2 1256.11 ]

ECBS 6.036 1174.66 1093.26 1316.98 0.1 4

EC90 6.282 1224.27 1133.12 1397.28 _— . 4

EC95 6.645 1301.68 1192.14 1528.9 i o R s T 0
EC99 7.326 1460.34 1305.76 1817.78 Doks Mgl

Dose-Response Plot

0.9
1-tail, 0.05 level
of significance

067
0.5 ]
0.4 3

48 Hr Survival
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1500
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Pimephales promelas
Chronic Reference Toxicant Control Chart

e e S Source: In-house Culture
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Test date
© 7-day IC,; = 25% inhibition concentration. An estimation of the potassium chloride concentration

which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)

Control Limits (mean logarithmic IC,; + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,¢ £ 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,; £ S, . converted to anti-logarithmic values,

S5 = 75" percentile of CVs reported nationally by USEPA)

Indepandent lm""':
Review by Bim Surmned
Kellay E. Keanan:
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Pimephales promelas
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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Control Growth, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically

significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria. Foisting

Central Tendency (mean Control Growth, CV or PMSD) {;‘:;‘;:{
A

95% Confidence Interval (mean Control Growth, CV or PMSD + 2 Standard Deviations)
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A
" Envirenmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephales promelas
PpKCICR Test Number: 88

Dilution preparation information: Comments:
KCI Stack INSS number: INSS 207V &
Stock preparation: 50 g KCI/L:
Dissolve 50 g KCl in 1-L deionized water.
Dilution prep (mg/L) 300 450 600 750 900 1050
Stock volume {mlL) 12 18 24 30 36 42
Diluent volume (mL) 1988 1982 1976 1970 1964 1958
Total volume (mL) 2000 2000 2000 2000 2000 2000
Test organism information: Test information:
QOrganism source: In-house culture Randomizing template: 2w 0w
Age: < 24-hours old Incubator number and shelf 18
location:
Spawn date: 0350 Artemnig CHM number: CHM1149
Hatch dates and times: oXxo YL &8 D oW\-09-1 0S¢ | Drying information for weight determination:
Transfer vessel information: pH= \.&L S.U. Date / Time in oven: oWLYL  mes
Temperature= 4.0 °C *Initial oven temperature: Lo
Average transfer volume: <0.25mL Date / Time out of oven: 0N moS |
*Final oven temperature: Lo (.
Total drying time: - Houns
*60°C Oven, Thermometer SN: 14-98585
Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
or termination batch used
Time Analyst Time Analyst Time Analyst
0 04-05-22 0S I /ﬂ WO .K [ixie A (!z{ O30 0L A
1
Db 0522 051 a;)[f Wi0 Y snlle) ﬂ‘ \
2 T
oar-22 0550 3‘( W0 U a0 | K 03-30-12 C
3
04-08-22 85006 \aﬂl L\ B0 W aoi—| W Y
4 ‘i
04-09-22 ood [\( \"Loo Y 0400 g{ 0Y-0b-30 A
5
04102 | owso | M 00 | M 0800 il
3 0 U* 4 l’
04-11-22 OS oo && Wo o I oiso | A n
= g
7 04-12-22 g 21 | W
Chemical analyses: v
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ B-2011 | Accumet ARZ0 93312452
Dissolved Oxygen (D.0.) | 1.0mg/L SM 4500-0 G-2016 YSI Model 52CE 180104324
Conductivity 14.9 pmhos/cm SM 2510 B-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCO;/L SM 2320 8-2011 Accumet AR20 93312452
Hardness 5.0 mg CaCOs/L SM 2340 C-2011 Not applicable Not applicable
Temperature 0.1°C SM 25508-2010 Digital Thermometer 1530bYbES
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0T <20% 7-day LCsp{mg/L KCl) 86,5
Average weight per initial larvae: 0. Lre NOEC (mg/L KCl) Jso
Average weight per surviving larvae: 0.LLb 2 0.25 mg/larvae LOEC [mg/L KCl) God
ChV (mg/L KCl) sS4 .6
ICzs (mg/L KCI) iy
Indepandent =
Review by . J .
SOP AT21-Revision 5—-Exhibit AT21.1

Kellay E. Kaenan:
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Envirenmenal Testing Solutlons, Mnc.

Species: Pimephales promelas PpKCICR Test Number: 88

Survival and Growth Data

Day Control 300 mg KCI/L 450 mg KCI/L
A B C D E F G H | J K L
9 10 10 10 10 10 10 10 10 10 10 10 10
1 o | | o]t in|w 1o [ofo]|w o]
2 ioftofwo[w | w| w|w]|w] | w|to]|0
§ 10| t0| tO[ 10| 1D| tO[tO| D) 0| 1D t0] 7D
’ (o (1ot |to]w]|w|w|w]|w|w]io]n
> ol 1olwolto]w|wlw || ]l 1o
6
1of1o [to [to [olio] ] wolio |to | o]0
WA
4 oo [tolto]o|o] tolw |io || (O] 0
*A = Pan weight (mg) b d_f'(c‘-i.?
pycoorcade: e pog (192 |16.39 |38 |27 7 (1499 :LF*E;‘Z 14.00 | 1535 |14.86 |/4.00
5.0

Date: _ p3-2f-32

*8 = Pan + Larvae weight (mg)

Analyst: 4.0 18.29 (2043 (27,77 12078 [23.07 |22.99 |23.15 |22.27 |20.60|23.10 [2/9D (22,01

Date: __ oy J/r-77

C = Larvae weight (mg) =B -A

L2s ool 634 |pMo [4.20 |23 (g% | 620 660 [1.25 |2y [s.0)

Analyst: YA
[N

Weight per initial number of larvae (mg)
= C [ Initial number of larvae

N N 30 A0 g‘:} 9\9 %Ap o A D %0

b
Y o \33 w 4 o
Analyst: 34_ 0}9 0\." o Q° o o Qo 0 0 [V [0 (o}
Average weight per initial Percent
number of larvae (mg) ;f:;::;onr:m' 0"61“: 0. E"\S -2%. 0 ? 0 _-135 -\1.5 7_
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Indapandent

weins SOP AT21-Revision 5-Exhibit AT21.1

Kalley E. Keensn:
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1 Testing Sol

Species: Pimephales promelas PpKCICR Test Number: 88

Survival and Growth Data

Kellay E Kesnan:

1%

Day 600 mg KCI/L 750 mg KCI/L 900 mg KCI/L
M N (0] P Q R S T U v w X
0 10 10 10 10 10 10 10 10 10 10 10 10
4 1o |wo | 10| tof o |10 [ty D | at (g [a
. ||l iolio]lw]w| 0] g|lald |4
3
/0 | 10| (D |tO0O|tO| D] /0(tD] &| 4|4 |14
A | k| LB A 9] W[ K
4 w | ojfw|w]lel|e |[&€]1&] | S|S |S
5 P U{EY Y ET. w| o P Y N BN R =~
A S| €] &l el V]G] 34> ]3
A ' '
¢ Y g|e & || |6 L | [t 29
L [V
¢ Y| &8 (8 Fo [ ] 8% €] 2] €] *®
*A = Pan weight (mg) 93.(‘;3!
de: v =
iy 1482 |18.87 153 (1824 (1347|153 |15-39 30| 15.89 |13.08 144 |14.09
Date: 02-24-3 B‘é
*B = Pan + Larvae weight (mg) “" g W’“
Analyst: _ 4. [ 19.2 ; ). 18- 201 19. 17.52 . .2 HL;%' 1y.
Date: _o4~/5+27 72123 209 21,39 ai prle (1651 [ bt /597 s
C = Larvae weight (mg) =8-A 1.8\
4MT 5.5 [ (M3 [ond e[Sk (402 3.25 | 180 120 f . | 0-8%
Analyst: é\ A
Weight per initial number of larvae (mg)
= C / Initial number of larvae 5\ ,J) \ "
o V) > O
i SRR BRI R N R R
Analyst: his o Q o o N o o O 0 0 D I\
Average weight per initial Percent
nmberoflanae (mg) | reduction | 050 | 16.87 | 0.454 | wT| oadl | 1187
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

SOP AT21-Revision 5-Exhibit AT21.1
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3l Testing Solutlony, Ine

Species: Pimephales promelas PpKCICR Test Number: 88

Survival and Growth Data
Day 1050 mg KCI/L
Y Z AA BB

g 10 10 10 10
1 4 & P wh 8 2A e ‘u}\
2 SETYETCN RS P
3 A TR N T
T el vell 1
4 a ]
1N W ol 1l
° £ Y B i 3
YY)
® VA [
‘ S
¢ R EREAE
*A = Pan weight (mg) /
Tray color code: __Aviy s
An:;vst: 43 ng -B-.—f-g'\'\ 1513 {l{‘?;
Date: __ 0324172 ﬂ*“:"\"

*B = Pan + Larvae weight (mg)
Analyst: _A-| 19.26 [i319%16.83 |I5-47
A9

Date: _ot/-/r-22

C = Larvae weight (mg) =B-A

Analyst: M

r

0.400

Weight per initial number of larvae (mg)
= C [ Initial number of larvae

g\o
Analyst: }f{_ o
Average weight per initial Percent
number of larvae (mg) reduction 0.0 &8 a3 4 7_
from control
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Independant
Revlew by
SOP AT21-Revision 5-Exhibit AT21.1

Kalley E. Keanan:
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Statistical Analyses

Ervironmentsl Tesling Selutlens, Ine,

Larval Fish Growth and Survival Test-7 Day Survival

Start Dale:  4/5/2022 TestID: PpKCICR Sample ID: REF-Rel Toxicant
End Date: 4/12/12022 LabID: ETS-Envir, Testing Sol. Sample Type: KCL-Polassium chloride
Sample Date: Protocel: FWCHR-EPA-821-R-02-013 Tes! Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2 3 4

D-Conlrel 1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000

450 1.0000 1.0000 1.0000 1.0000

G600 0.7000 0.8000 0.8000 0.8000

750 0.6000 07000 0.5000 0.6000

900 0.2000 0.2000 0.2000 0.1000

1050 0.1000 0.0000 0.2000 0.1000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Sum __ Critical Resp  Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 (] 40
300 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
450 1.0000 1.0000 14120 14120 1.4120 0.000 4 18.00 10.00 ] 40
"600 0.7750 0.7750 1.0782 0.9912 1.1071 5.379 4 10.00  10.00 9 40
*750 0.6000 06000 0.8872 07854 0,9912 9.459 4 10.00 10.00 16 40
*900 0.1750 0.1750 0.4282 0.3218 0.4636 16.570 4 10.00 10.00 33 40
*1050 0.1000 0.1000 0.3165 0.1588 0.4636 39.374 4 10.00 10.00 36 40
Auxiliary Tests Statistic Critical Skow Kurt
Shapiro-Wilk's Test indicales non-normal distribution (p <= 0.01) 0.817 0.896 -0.4584 2.50798
Equality of variance cannol be conflirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 450 600 519.615
Treatmenls vs D-Conlrol
Maximum Likelihood-Probit
Parameter Value SE _ 95% Fiducial Limits Control Chi-Sq__ Critical P-value Mu Sigma Iter
Slope 9.73489 1.16428 7.4529 12.0169 0 3.71177 9.48773 0.44642 28788 0.10272 3
Intercept -23.025 3.3621 -29.615 -16.435
TSCR 1.0
Point Probits mg/L 95% Fiducial Limits oo
ECO1 2674 436.348 363.239 490.719 o
ECO5 3.355 51267 446.811 561.117 0.8 4
EC10 3.718 558.673 498.39 603.375 0.7
EC15 3.964 592.021 536.083 634.179 -
EC20 4.158 619.938 567.668 6560.236 3 061
EC25 4.326 644,936 595.839 683.908 505
EC40 4.747 712.489 670.307 750.596 & o4l
EC50 5.000 756.489 716.43 797.228 & 041
EC60 5.253 B03.207 762642 B50.18 0.3 4
EC75 5.674 B8B7.337 B839.208 953.825 0.2 ]
EC80 5.842 923.117 B869.996 1000.46 :
EC85 6.036 966.648 906.292 105877 0.1 4
ECS0 6.282 1024.35 953.068 1138.23 0.0 +—r—rrrror
EC95 6.645 1116.27 1025.35 1269 1 10 100 1000 10000
EC99 7.326 1311.51 1173 1560.23 Dose mgiL
Dosc-Response Plot
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Errelronmental Testing Sobatlon, b >

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/5/2022 TestID: PpKCICR Sample ID: REF-Ref Toxicanl
End Dale: 4/12/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Prolocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-mgiL 1 2 3 4

D-Control 0.6230 0.6010 0.6390 0.6400
300 08200 0.8230 0.8160 0.8200

450 0.6600 07750 0.7040 0.8010

600 0.4470 0.5360 0.6430 0.6130

750 0.4640 0.57V60 0.4120 0.3830

900 0.1800 0.1200 0.1810 0.0820
1050 0.0900 0.c000 0.1700 0.0920

Transform: Untransformed 1-Talled Isotonic
Conc-mg/L __ Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD _ Mean N-Mean
D-Control 0.6258 1.0000 0.6258 0.6010 06400 2916 4 0.7353 1.0000
300 08448 1.3500 0.8448 0.8160 0.9200 5.948 4 -6.394 2.180 0.0747 0.7353 1.0000
450 07350 1.1746 O0.7350 0.6600 0.8010 8.797 4 -3.190 2180 0.0747 0.7350 0.9997
600 0.5598 0.8945 0.5598 0.4470 0.6430 15657 4 0.5598 0.7613
750 0.4588 0.7331 04588 0.3830 0.5760 18.539 4 0.4588 0.6239
900 0.1408 02249 0.1408 0.0820 0.1810 34.424 4 0.1408 0.1914
1050 0.0880 0.1406 0.0880 0.0000 0.1700 78.970 4 0.0880 0.1197
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates nomal distribulion (p > 0.01) 0.9404 0.805 0.34602 -0.2747
Barielt's Test indicates egual variances (p = 0.18) 3.40078 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE  F-Prob df
0.07467 0.11932 0.04796 0.00235 4.5E-04 2,9

Dunnetll's Test 450 =450
Treatments vs D-Contrel

Linear Interpolation (200 Resamples)

Point mg/L 5D 95% CL(Exp) Skew

1IC05 481.25 26.16 339.24 504,04 -1.B165
Ic10 512.72 19.01 43296 560.93 -0.3114
IC15 544.18 2463 463.86 620.95 04513
IC20 575.65 30.32 496.16 6GB82.66 0.5345
Ic25 612.35 38.63 52115 733.55 0.6199
IC40 758.30 26,82 659.05 799.48 -1.5187
IC50 792.98 13.28 75206 82537 -0.1253

Response

0,5 Fr—yrmry :
0 500 1000 1500
Dose mglL
Dose-Response Plot
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of significance Kb
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Page 5 of 6

" Enviranmental Tenling Sclutiont, Inc.

Species: Pimephales promelas PpKCICR Test Number: 88

Daily Chemistry:
Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed

to this bench sheet.
Day
(Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
0 1 2
Analyst | N\ gw TIW A YL Yo
Concentration | Parameter A
E'H '[SI.U.t}’ A0S |=7HgsG .63 | AGY 15y | W3 Tl
w77 |77 |79 |78 | 24| 92
comer, [y | 324 31 ]
Alkalinity (mg CaCO3/L) bd = 4 et X LY
Hardness (mg CaCOs/L) Ap I 14 =)
Temperature (°C) AL ¢ . & O L M ™ T A -
pH (5.U.) —1.%0 || 7.64 7.85 A59 Y00 | AU
Dissolved oxygen -7 .
300 mg KCI/L {c':iﬂjﬂm 7 29 < %0 i‘,},‘,}, 0 Nz
(pmhos/cm) %Qq %7 { 960
Temperature (°C) wiq ~l b T P | A .1 .S
PH (5.0 %0 764 [7%5 [ A9 | Bt | 3L
womsrep, it 1% | 7y %0 | 43 [ 14 | %2
e 59 iz0
Temperature (°C) 14 4. £ -~ § WA . £ - §
pH (5.U.) “F29 Bk 2.%5 uwo | 82 .9
600 mg KCI/L Fr:gsflllv i 29 75 %0 Y1y 24 Y3
me onductiv
Fpm:cs:‘c;-nt;{ I 370 | L” 2 '3:}‘0
Temperature (°C) .4 ~ul\ . § w-§ 14,71 WA
BH (5.0 7% | 268 |7.% | vl | A4.6S | %S0
comenap fmao |2 727 [ 50 [ ha [ 39 | 4y
me - onductivi -
Cboiiin) 1630 1650 w30
Temperature (°C) 5.0 4. . ¢ £ MLE 2
pH (S.U.) %2 7.8 | 7<% N3 | 4006 9
900 mg KCI/L F;s;;:;ea o i A €0 4 Y4 q y
mg =
I L 1590 Sl
Temperature (°C) W, ¢ . b pt S . 4 . f .1
pH (5.U.) —.%% [|1.64 1% ’]‘:66 3,80 ?"W
Dissolved oxygen |O cg. QO : [ ; ,’0
1050 mg KCI/L giljctivity % O g(ggo ’} 0' @SD ,}(‘p
{umhos/cm) &1 9"
Temperature (°C) 14.4 ™. .1 14, 4 . £ 4.7
Independant Initial Final Initial Final Initial Final
e SOP AT21-Revision 5—Exhibit AT21.1
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Page 6 of 6

" Environmental Testing Sclutlons, ne.

Species: Pimephales promelas PpKCICR Test Number: 88

Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst | | AC s psL 'ad Tt ool L A
Concentration | Parameter /_)' ‘4 5 ,} =3 4 >
pH (5.U.) FL3 | 350 1.53 Yy Lo MS v J
gty e VI ER vy | N4 NS | 38 | bd
Conductivity 'oaxg 2.
CONTROL, | (umhos/cm) $0S K95 SH\ 50%

MHSW Alkalinit
(mg Cacég,’u \ = - Bt >
Hardness 1ot STER:!
(mg CaCOs/L) \ﬁ" 8b B
Temperature (°C) R ~ ~4.4 ALY .8 . B .9 ~l. €
PH (5.U.) 6% | 1se 231 My | lye [As1 | ¥ | 32d
ﬁ;sgs;::;;ed oxygen /} 6] 25 13 an % ,}| \' q 0 (0., (0

300 mg KCi/L Conductivity
(umhos/cm) @3“’ 3 6‘4 3 63(0
Temperature (°C) . g S 15.0 B ! . ¢ _‘L'-l- =k . ¢ .7
pH (5.U.) ‘WU | 3.3 3373 “14 Yen | Asu AY] XV
m | A4 38 |3 LYy |28 | 95 | A9 | Lo
50 mg KCI/L o
e Pl j080 1040 o (40
Temperature (°C) | 4-A w.S 1.9 . .4 .7 . g 1.7
PH (5.U) N | Fa  [Fao0 145 |4ad [ YSY | 203 | V30
o fmn ™ | 60 | #5 |3z ey | 4a [ | 44 | bu
600 mg KCI/L —
mnogemy | 1360 1370 300 1340
Temperature (°C) 4. £ w1 4.9 w4 .4 .4 .0 4.7
PH (S.U.) 2.0% | 3uva 391 T | YoF | Lo | Yad ’}’iq
o | 80 3+ |3 e [39 | | 8o | 6S
7S0mg KA/l o ity ]
{umhos/cm) (?l O lbLSo w30 lSCiO
Temperature (°C) W £ wf -8 h.q S.0 T ML £ .49
PH (5.U.) LOE | 2ua 3.95 7} dY 1.9 23 | A8S | 13a
.:?:;;:;ed oxygen 6 ) ! 1.3 33 .| /}ﬁ /-} '} 8 0 ‘_42 5
900 KCI/L -

T e | e 8 1910 1800
Temperature (°C) 1y .4 M- £ 5.0 wl.q AS.b l‘\..‘\ % 4 w.q | wW.g
oH (5.0 VAZ | 3us | 3as 1ue | oz | "33 [ Ak | M3
mn " | 81 |33 |33 | 92 | @0 [Fr | 85 | 4s

A o Y Hac 2120 Atvo
Temperature (°C) w4 -6 %0 ¢ W.q L€ .4 24.71
Initial Final Initial Final Initial Final Initial Final

Indepandent
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© pvE powems Pimephales promelas
; Chronic Reference Toxicant Control Chart
D ARG RN Source: In-house Culture
0.9 T T T T T T T T T T T T T T T T 1 T
- Control Limits (+ 2 Standard Deviations) 1
0.8 - .
i - i B ) .' i — - i
9
07 e P o® ° *
____.,__,______ pa o — S S——
f— . e © ® e © ® ® e i
- 0.6 [ e &
=~
0
"'"-; | | | | ] | | | ] | | ] | ] | | | ] | |
o L2 1.1 1 T T T T T T T T T T T T T T T 1
& I Warning Limits |
e 1
0.8 [ ottt T et s e e
R 3] ° 2 ’ ® .
Ty et T ——— 55— ]
0.6 - i - _ . R — — o s w4 o ° I
04 L T e, i
I I | | I | | | | I | | | | | | | | | |
0 " AN > b Y (A g g (Y gt ot '1- 7
R S e o o S S
Test date
® 7-day IC,; = 25% inhibition concentration. An estimation of the potassium chloride concentration

which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,, converted to anti-logarithmic values)

Control Limits (mean logarithmic IC, + 2 standard deviations converted to anti-logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,; * 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,; + S, , converted to anti-logarithmic values,
S,,5 = 75" percentile of CVs reported nationally by USEPA)
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Pimephales promelas
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture

. Environmental Testing Sebutions, Inc,

125777777 7T 71T T 1T T T T T T T T T T T
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B USEPA Minimum Acceptance Criteria (> 0.25 mg per surviving larvae) ]
E | | | | | | | | | | | | | | | | | | | |
o | | | | | I | | | | | | | | | | | | | | 4
;\5 ) B USEPA Maximum Coefficient of Variation Guidance Criteria (< 20%) ]
g e 0 L o
rery
s 3 - ® g
& 0o B o - - - - —— e ——— T -
§ o L e . ® i
« O 10 ® ° » .
° = - — —— e ]
= £ R o ®
5 8 - [ ] ° [ ] ® ] b
D = B @ ° i
& 8 : — L ——— - @ ]
U - [ e W g -
e 0
o - _
C | | | | | 1 | | l l l ] 1 | | | | l | ]
| | I I I | | I | | | | | | | | | | | | B
30 USEPA Upper PMSD Bound Acceptance Criteria (< 30%) f
- USEPA 4
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Test date
° Control Growth, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria tered and
Central Tendency (mean Control Growth, CV or PMSD) J':?:;'::::f

95% Confidence Interval (mean Control Growth, CV or PMSD £ 2 Standard Deviations)
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) Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephales promelas
PpKCICR Test Number: 89

Dilution preparation information: Comments:
KCI Stock INSS number: INSS ok
Stock preparation: 50 g KCI/L:
Dissolve 50 g KCl in 1-L deionized water.
Dilution prep (mg/L) 300 450 600 750 900 1050
Stock volume (mL) 12 18 24 30 36 42
Diluent volume (mL) 1989 1982 1976 1970 1964 1958
Total volume (mL) 2000 2000 2000 2000 2000 2000
Test organism information: Test information:
Organism source: In-house culture Randomizing template: Jeuow
Age: < 24-hours old Incubator number and shelf = 6
location:
Spawn date: ol 11— Artemia CHM number: CHM1149
Hatch dates and times: c8-01-1L \S0S o owd 2\ UK | Drying information for weight determination:
Transfer vessel information: pH= &.of S.U. Date / Time in oven: a%-111L (N1l
Temperature= 4.0 °C *Initial oven temperature: Ly “C
Average transfer volume: <0.25mL Date / Time out of oven: 65111 (Nap
*Final oven temperature: o C
Total drying time: iHoWS

*60°C Oven, Thermometer SN: 14-98585

Duaily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
or termination batch used
Time Analyst Time Analyst Time Analyst
¢ 05-03-22 0300 4| 1\ 0D 14 ailo I oA 8
¥ - " 1
1 05-04-22 osco | ¢ oo W nva | U y
2 [4] ¥ [4] -
05-05-22 0500 & 100 U oloo o1 -1 D
3 U Ve
05-06-22 0Sau U EYe) \ noa 4| L
[ | S g
4 05-07-22 6Lod W 1L 00 \s O&ULO u 6S-o-L A
1T = \ [
: Ue-ie22 5 O n00o {1 Goo | iy L
1 ie 7
6 05-09-22 0%00 \L0 0o U GYoD u S0 By
Al L]
7 05-10-22 " 0L 1D 4
Chemical analyses: .
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ B-2011 | Accumet AR20 93312452
Dissolved Oxygen (D.0.) | 1.0 mg/L 5M 4500-0 G-2016 Y51 Model 52CE 180104324
Conductivity 14.9 umhos/cm SM 2510 B-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCOs/L SM 2320 B-2011 Accumet AR20 93312452
Hardness 5.0 mg CaCOs/L SM 2340 C-2011 Not applicable Not applicable
Temperature 0.1°C SM 25508-2010 Digital Thermometer 1306640 £S
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: O, < 20% 7-day LCso (mg/L KCl) 1%4.§
Average weight per initial larvae: 0.143 NOEC (mg/L KCl) 4<0
Average weight per surviving larvae: 0-14% > 0.25 mg/larvae LOEC (mg/L KCI) OO
ChV (mg/L KCl) S14.
Independent ICzs [mg/L KCI} ‘nlﬁ .-q

Review by
Kalley E Keanan;
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A
. Environmental Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 89
Survival and Growth Data
Day Control 300 mg KCI/L 450 mg KCI/L
A B C D E F G H | J K L

¢ 10 | 10 | 10 | 20 | 10 | 10 | 10 | 10 | 10 | 10 [ 10 | 10
: 0| @[] | |w]|to]to [0 [ro [0
2 o o] o w|w || w| o]t mw]w|io
? | [ |\ | | [Id ip|to]|to [1D
4 o s [ |t |tolanfo]in | |ip
5 ol tofto|wo]toftoftoflio|to] tol| wlto
6 o fto o |w fio [ty [0 w || g]o [1D
’ o [ro v [ w o |l | [o |0

*A = Pan weight (mg)

oy oy Peset s Noop 467 1g.g |1s.90 1963 |12 [Is0g 1505 Ji5203 [14-80 |10 197y

Date: _av-731~32%

*B = Pan + Larvae weight (mg)

Analyst: T (r J i E 4,1 4 '
Sk 3,00 | 22466 [213¢ 2. 05| 12§D g0 Y (L4 0E | 22an ] 230 (23,67 w323 22,39

C = Larvae weight (mg)=B-A

Analyst: ﬂ!‘

Weight per initial number of larvae (mg)
= C / Initial number of larvae
N

AN | A A 5] €

1.4 [144 [1190 |8,18 |g14 146 |A.00 £.0% |8 08 |&.67 |9.18 [1.6S

° 0| f> | g | & al D.’t‘f’

Analyst: a(t > o 0 o v 0 6 |o 0 o o

Average weight per initial Percent

number of larvae {mg) ;f:r:c::::rul 0-1‘?‘3 i 0. 227 o 4.57- 0 .E"I S .S 7.
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Indapendent
Ruview by
Kalley E. Keeninn:

%" SOP AT21-Revision 5-Exhibit AT21.1
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' Enviranmental Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 89
Survival and Growth Data
Day 600 mg KCI/L 750 mg KCI/L 900 mg KCI/L
Y N 0 P Q R S T 1] v w X
0

10 10 10 10 10 10 10 10 10 10 10 10

B
B
b
2

! o |w |t [ || 10]w | :;1 oot
’ to| | |w]|w| o] wlio] q [+*]& |4
3 (ol 1o [ 1o [ID atlat| o [t - o
4 o ar o [ad] 8 84| Y v P o] o4 4
° wo|aliofa | N HWFH
° afl alatfal o]l ule|u | |t
’ sMala [al S| ¢fw [ S L] ]| -

*A = Pan weight (mg)
b ool it S 1348 1489 |83 |irso [13:21 I (1907 |15.87 Y1261 (1635|1460 1245
Date: ay-21-17

*B = Pan + Larvae weight (mg) 21,71
Analyst: _ Tt
Dater . — OGN 2.4 '1;‘:_*::;; 1953 (2236 |16, 72| 2096 (14,03 | 15,06 Mo [Igs ls,22[12.70

C = larvae weight (mg)=B-A

Analyst: )‘t

L=

Gl [L:3D[6.T0 (4,86 |39 [ L3S [4asb 2. | MY 118 [o.b2 1,08

Weight per initial number of larvae (mg)
= C / Initial number of larvae

Y
RN R EAREEAR el RN
Analyst: M 0’ 0 o [v] o D' o o o' o (5] v}
Average weight per initial Percent
number of larvae (mg) ;eduction 0.l o .S 1. o.U3D Jys.§7. o0 &b.S 71
rom control
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Independent
Review by
Kelley E. Keenan:
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L@

Testing Selutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 89

Survival and Growth Data
Day 1050 mg KCI/L
Y z AA BB
0 10| 10] 10| 10
P 1 L al
ooy ‘{U’; T [ v
1 ~0 P ?n AN o'-“’k““
L L] o =
2 v
d |4 > 1“
3 -‘A l‘
d .
4 l!A 1\."& t A \ $ °\
5 W[ [ A
A [0 0
6 v lo oo
7 sM
I b 0 ¢}
*A = Pan weight (mg) St ‘H
o5

Tray color code: _Engjf_;uL ul2 ow 1L as 113 A "
Analyst: _ A.f l.a ! TN 12 7] h

Date: __py-23-~27

*B =I Pa? -:?_Lagae weight (mg) aS“"m "
Analyst: 7T L 4.3 | 1294 Lt-p1 a a\
Date; Wed=da of~[6 -1 v e i B AT RS B
E.\—y—,‘ <o
C = Larvae weight (mg) =B-A NPT H
I
0.28 d
Analyst: X [
U
Weight per initial number of larvae (mg)
= C /[ Initial number of larvae
A&
D_O
Analyst: M
v
Average weight per initial Percent
number of larvae (mg) reduction 0. 00 "[ ""ﬁ. 1 'L
from control
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Independent
Review by
Kelley E. Keanen:

W SOP AT21-Revision 5-Exhibit AT21.1
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Statistical Analyses

e e
Environmental Testing Sclutlons, Inc.

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 5312022 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Dale: 5/10/2022 LabID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000

450 1.0000 1.0000 1.0000 1.0000

600 0.8000 0.9000 0.9000 0,9000

750 05000 0.6000 0.6000 0.6000

900 0.2000 0.2000 0.1000 0.2000

1050 0.1000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L _Mean N-Mean Mean Min Max CV% N Sum___ Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
300 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
“600 08750 08750 1.2136 1.1071 1.2490 5.846 4 10.00 10.00 5 40
*750 0.5750 0.5750 0.8609 0.7854 0.8881 5.847 4 10.00 10.00 17 40
‘900 0.1750 01750 04282 03218 04636 16.570 4 10.00 10.00 33 40
*1050 0.0250 0.0250 0.1995 0.1588 0.3218 40.840 4 10.00 10.00 39 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.87081 0.896 -0.3641 2.01277
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 450 600 519.615
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 12.694 1.542 9.67171 15.7164 0 0.96317 9.48773 0.91533 2.88052 0.07878 3
Intercept -31.565 4.45987 -40.307 -22.824
TSCR 1.0 ;
Point Probits _mg/L _ 95% Fiducial Limits o F
ECO1 2674 498.029 429.401 547.448 -
ECO05 3.355 563.561 503.538 606.734 0.8 1 1
EC10 3.718 601.951 547.656 641.509 07 4
EC15 3.964 629.319 579.224 666.506 4
EC20 4,158 B651.955 605288 687.426 o 0-6:
EC25 4,326 672.022 628.268 706.25 §_U.5 i
EC40 4.747 725.371 688.021 758.301 8ol .
EC50 5000 759.483 7245 793.815 oz e
ECE0 5.2563 795.199 760.743 B33.364 0374
EC75 5.674 858.326 819.997 909.076 0.2 1
ECBO 5.842 BB4.746 B843.337 942597 gl
EC85 6.036 916.569 B70.624 984.09 0.1+ J
EC90 6.282 958.242 905.317 1039.93 0.0 e —rOBremr
ECS95 6.645 1023.52 957.985 1130.12 1 10 100 1000 10000
EC88 7.326 1158.19 1062.56 1324.2
Dose mg/L
Dose-Response Plot
1 < s
0.9 7
0.8 3
_ 0773
.g 0.6
(2 .
@ s s
? o E Fm Sumner
B B\
0.3
0.2 4
0.1 3 4
0] . - - . >
s 8§ § § 8 § 8
‘3 ¥
fa]
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- Envirenmental Testing Selutions, Inc. =

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 5/3/2022 TestID: -_PE?(CICR Sample ID: REF-Ref Toxicant
End Date: 5/10/2022 LabID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2 3 4

D-Control 0.7690 0.7990 0.7900 0.8150
300 0.8190 0.7860 0.9000 0.8030

450 0.8080 0.8870 0.9180 0.7650

600 0.6610 0.6330 0.6700 0.6860

750 03510 0.6350 0.4560 0.2790

900 0.1430 0.1180 0.0620 0.1050

1050 0.0280 0.0000 0.0000 0.0000

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L _Mean _N-Mean Mean Min Max CV% N t-Stat  Critical MSD  Mean N-Mean
D-Control  0.7933 1.0000 0.7933 0.7690 0.8150 2419 4 0.8216 1.0000
300 0.8270 1.0425 0.8270 0.7860 0.8000 6.106 4 -0.832 2180 0.0790 0.8216 1.0000
450 0.8445 1.0646 0.8445 0.7650 0.9180 8.334 4 -1.415 2180 0.0790 0.8216 1.0000
600 06625 0.8352 06625 06330 O0.6860 3.354 4 0.6625 0.8064
750 0.4303 0.5424 04303 0.2790 0.6350 35942 4 0.4303 0.5237
800 0.1070 0.1349 0.1070 0.0620 0.1430 31.675 4 0.1070 0.1302
1050 0.0070 0.0088 0.0070 0.0000 0.0280 200.000 4 0.0070 0.0085
Auxiliary Tests tic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95779 0.805 0.24641 -0.3992
Bartlett's Test indicates equal variances (p = 0.17) 3.54528 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE _ F-Prob df
Dunnett's Test 450 >450 0.07896 0.09954 0.00271 0.00262 0.39409 2,9

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point mglL ___ SD 95% CL(Exp) _ Skew
IC05 48873  9.47 45828 499.69 -57116
IC10 527.47  8.44 503.66 550.93 -0.7143
IC15 566.20 11.06 53548 60278 0.1681
Ic20 603.38 11.28 564.90 638.31 -0.2090
Ic25 629.91 17.82 596.98 708.01 25785
IC40 709.50 29.27 647.10 81263 0.4212
IC50 759.03 2610 676.38  824.89 -0.2375

Response

a 500 1000 1500
Dose mgiL
Dose-Response Plot
1
1-tail, 0.05 level

of significance

aved amd
Rl d by
T Sumnae

Indepandent
Review by
Kellay E. Kaenan:
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Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 89

Daily Chemistry: _
Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed

to this bench sheet.

Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst | ooy | T fow w~ 1 L w
Concentration | Parameter
pH (S.U.) 2.50 |7.73 ] 4 177 | 1951,
Dissolved oxygen
(mg/L) 7% 7 7.9 4*(0 N3 10
poritolll freseoriny 310 208 280
Alkalinity (mg CaCOs/L) b2 Nl 5 ‘T,—g 63
Hardness (mg CaCO3/L) 26 \ 2 L€
Temperature (°C) .1 —i.9 .8 .G . . €
PH (5.U.) .2 [|=7.74 7.8 | 743 &-3? 152,
Dissolved oxygen
300 {msgm " %.9 79 24 o 73 Yo
mg KCl/L Conductivity q? )
(umhos/em) E %L% Q Il
Temperature (°C) RS -l A § -4 . R A a1
PH (5.0, €08 197 17%C vl | A85 | 357
450 mg KCI/L _(E;LI; o 7.9 Wi/ 749 2 /}-} w4
Conductivi
[umhos;cmt]v l ”OO \ 1% ' 0"}0
Temperature (°C) .8 =41 . £ i | ™. 8 G o
PH (5.0 Lo |73 | 795 | w2 | 38 || Fs>
600 mg KCI/L :::gs;a:; o oxveer 79 7.9 Wizl Y.0 I)I-G r.8
{umhosfom) 120 L 1350 |20
Temperature (°C) L ML U | A1 Lt R .k
PH (50, .05 7735 | 7%5 N 730y | 52
750 mg KCI/L msgf:;eu o %.0 0 19 Y0 48 L3
5 nductivi
Gy |6%0 1(50 [0
Temperature (°C) .4 -M.9 .4 s . € . €
PH (5.U.) K04 [7973 79 2 | 60| Ys2
o | |60 |40 [%0 | A4 [ 94 | un
& onductivi
b a0 1430 N NG
Temperature (°C) Y W | 4.4 € 1y, b .4 146
PH (S.U.) <M [ 9.0 |7-87 "3 | 34 )6V
Dissolved oxygen ; O CB "
wsomgrcy [zt T S| <60 24 1001
(umhos/cm) QQH@ K0 ~ [*000
e Temperature (°C) q | W ¢ . 8 .4 .4 4.8
s i Initial Final Initial Final Initial Final

p\./ SOP AT21-Revision 5—Exhibit AT21.1
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. Environmentat Testing

Solutions, Inc.

Species: Pimephales promelas

PpKCICR Test Number: 89

Page 6 of 6

Day
{Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
3 5
Analyst | (A ese | psi s s A U %
Concentration | Parameter F_}'f
PH (5.0, 38 | 7w | Fuw t > EET 12 | 4 2
Dissolved oxygen -
(mg /4 Y | F+ |34 1+ |2 AL £} 54
Conductivity
CONTROL, | {umhos/cm) N X973 3eD doL
MHSW Alkalinity
(mg CaCOs/L) \ oy Lo b | e
Hardnes o e
(mg CaCé;/L] \K 56 \. &6
Temperature (°C) | . & Ai.9q .1 NG s RS A Bt AL
PH (s.U.) Y68 | T 322 2.5% 233 .53 91 | Ay
300 mg KCI/L ﬁ:'-sgs?:; Coren 1 34 +4 +3 1y 78 M Bo 59
e Conductivity ! 7
(umhos/::r;] 620 A% <4 84y
Temperature (°C) 1A R A 5.0 LT . £ it et . &
PH (5.U) Yo || T %35 258|293 153 Aq | 434
450 mg KCI/L o 14 | A 3¢ 43 Ead 0l 8.0 5%
e Conductivit
{:r:ho:f;‘a; o © 10%0 livo I | DO
Temperature (°C) . W& . s .0 .4 .4 w1 W
PH (5 1o [ Fwo  |332 15¢ +.39 2.SL 104 | 3.3}
e | 8o |34 |32 |35 [ae | W | a0 | 6w
600 mg KCI/L Conductivity
{umhos/cm) l 52-0 15“*0 laleD I'B(ﬂf}
Temperature (°C) 4. & M. § .1 A A4 W . € WM. §
PH 5.0 1806 | %Lz |33t | +57 |+0 A1 | 409 | Fde
o o | 8o |34+ [3q Jaa |3 63 | o0 | 57
750 mg KCI/L Conductivity £
(penbraan) [sYo 1550 Ie20 [b10
Temperature (°C) A ¢ ™ 4 4.1 WA ™.k w4 W Wb
pH (S.U) Yo0Y | Fu3  |3sq Tl 1432 ho | 309 || ANy
ok Lot | 80 |34 |8 32 ]34 | 6§ |88 | 55
300.:mg Conductivit
(:;hz:/’cvr;:{ 18l 1830 (400 1890
Temperature (°C) wl-£ 15.0 .. W g - T‘“_\ 4. 8’ -b
PH (5.U) 106 | 3w |F90 [ Fua | 343 Vo2 | 392 | 93
oo | 8.1 |34 |50 |33 |32 | 94 |80 | 55
1050 mg KCI/L Conductivity H
(umhos/cm) (Jq O 1o : O?IIO . ﬂ[ 30
Temperature (°C) ~M.€ M. £ Wb s 1 4 WA 4. f L
Initial Final Initial Final Initial Final Initial Final
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Pimephales promelas

Chronic Reference Toxicant Control Chart

BN gl Source: In-house Culture
0.9 S T e S P E B cR H T (S S T B SR T S T S
- Control Limits (* 2 Standard Deviations)
0.8 -
i . ° Jpe— =
o
0.7 e - e o
== S Y J——— i
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— - e e © [ ® ®
§ . ) ]
_ _ i
=1 0.6 R
=~
oo
~ | I I I I I I L | | l | | | I | [
<
(&) 1.2 T T [ — T | | | | | | T T T T T I —
> - .
(T Warning Limits
T 10t
~ T oemenmnpnnmansn S on o b RO s o s s s b e S v RS s
™
®
S i —l e R
o °© ® e o o g g ® —
06 — SR — T ———
0.4 L T s
I I L1 | | | | | p ! | | | | I | [
A 020 ) oAb A A ab oab ,ab 1_* T g @ g WA P ot Al gt oad
a0 B (07 g OV OV (0% OV B 1Y 2 o ',e‘f’ e &1"1 Y @ 3 99 o (0 o
Test date
° 7-day IC,, = 25% inhibition concentration. An estimation of the potassium chloride concentration

which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)
Control Limits (mean logarithmic IC, + 2 standard deviations converted to anti-logarithmic values)
Laboratory Warning Limits (mean logarithmic IC,. * 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,; £ S, ,. converted to anti-logarithmic values,

S, = 75" percentile of CVs reported nationally by USEPA)
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e = Pimephales promelas

Envirenmental Testing Solutlons, Inc,

Chronic Reference Toxicant Testing, Test Acceptability Criteria

Organism Source: In-house Culture

1.25 —T 1 R RS SR N K A S e T R T R
< 100 F .
£ S : ~
= = C - R e -
o8 o ® ° i ]
G ® GIB £ e ————o—g— 05— — 0 o ——9
= B - . i ° - v ]
e e 2 1
< = 050 .
g ~ - ]
Q g’l : 2
—= 0.25 f :
L USEPA Minimum Acceptance Criteria (> 0.25 mg per surviving larvae) ]
i | | | | | | | | | | | | | | | | | | | | ]
s | | | | | I | | | | | | I I I I | | | | 2
'go: [ USEPA Maximum Coefficient of Variation Guidance Criteria (< 20%) i
g £ 20 L =l
)
B 3 - L 4
& o L P - - —_——— . o
;E G} . . ¢ i
S 9 10f e ° . -
o = R . o S I mm——— e P T
= £ N —_— ————— °
s S - © " ° ° ° g
S 5 i ° 2 :
& o - . - B I o & g
: 0 7
Q B 4
- l | | l | | l | | l | | l | | | l | l |
- I | | | | | I I | | | | | | | | | I | | E
30 g USEPA Upper PMSD Bound Acceptance Criteria (< 30%) y
- USEPA 1
s || Lower PMSD Bound |
e I [
= 20 TIRTS e ] i s, e o iy e iy —
(o) - ] - S ey s S - . 4
7] L ® L e 4
E -—-Z ° = o ° © ° - <
-- < - B —l |
10 ® o o © e ° -
NS I Y N Y Y M S A (N NN N AN N SN NN S M M B

oL o @ 0 6,1} P L .5.1, ,,‘1} S @ P o @ @ oW @ g

20
‘5—
RIS e getugets o> 1% @° A 28 @O O O (O 0¥ (O
Test date
® Control Growth, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria.
~———Central Tendency (mean Control Growth, CV or PMSD)

== === - 95% Confidence Interval (mean Control Growth, CV or PMSD # 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

Page 1of 6

Potassium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 90

Dilution preparation information: Comments:
KCI Stock INSS number: INSS LAQ\
Stock preparation: 50 g KCI/L:
Dissolve 50 g KCl in 1-L deionized water.
Dilution prep (mg/L) 300 450 600 750 900 1050
Stock volume (mL) 12 18 24 30 36 42
Diluent volume (mL) 1988 1982 1976 1970 1964 1958
Total volume (mL) 2000 2000 2000 2000 2000 2000
Test organism information: Test information:
Organism source: In-house culture Randomizing template: e o
Age: < 24-hours old Incubator number and shelf —Lp)
location:
Spawn date: 0 S-3\v-1 Artemig CHM number: CHM1149

Hatch dates and times:

(ROl L 1500 T OWURAL oMSH

Drying information for weight determination:

Transfer vessel information: pH = .63 S.U. Date / Time in oven: ob i pRuo
Temperature= 4.0 °C *Initial oven temperature: Lo = (
Average transfer volume: <0.25mL Date / Time out of oven: 0L5-11L  0&LO
*Final oven temperature: Ly C
Total drying time: - ouS

Daily feeding and renewal information:

*60°C Oven, Thermometer SN: 14-985B5

Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
or termination batch used
Time Analyst Time Analyst Time Analyst
(4]
08722 0445 Uy{ 1oo | u 610S X ol-ovAL L
. 06-08-22 os00 | U 11 00 | M | N L
[}] [/ 2
2 06-09-22 0506 U 1106 Y 100 " Ao~ 0b-1L B
3 N AT ¥
06-10-22 0S00 é‘\ ALY M G0 t}ﬁ v
4
06-11-22 05250 \‘/l\ v s | W xR0 Xl Ok -db-2. C
5
06-12-22 05,00 })4 Woo X\ qoo 3;\ L
6
06-13-22 0%00 \1 \ao 1% obd Uy Ob: 04-1L &
7 06-1 5 0 b
-14-22 Qb eS W\
Chemical analyses: i
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ B-2011 | Accumet AR20 93312452
Dissolved Oxygen (D.0.) | 1.0 mg/L SM 4500-0 G-2016 YSI Model 52CE 180104324
Conductivity 14.9 pmhos/cm 5M 2510 B-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCOs/L SM 2320 B-2011 Accumet AR20 93312452
Hardness 5.0 mg CaCOs/L SM 2340 C-2011 Not applicable Not applicable
Temperature 0.1°C SM 2550B8-2010 Digital Thermometer ANEPS
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: O <20% 7-day LCso (mg/L KCl) &£0b.$
Average weight per initial larvae: 0.10‘, NOEC (mg/L KCl) LoD
Average weight per surviving larvae: 0 ."IO‘\ > 0.25 mg/larvae LOEC (mg/L KCl) )
ChV (mg/L KCI) L10.6
ICz5 (mg/L KCI) LA%.4
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Page 2 of 6

A\
. Environmental Testing Solutlons, Inc.

Species: Pimephales promelas PpKCICR Test Number: 90

Survival and Growth Data

Day Control 300 mg KCI/L 450 mg KCI/L

A B C D E F G H I J K L
9 10 10 10 10 10 10 10 10 10 10 10 10
! (0 [to [N [ @]'O [(D [ 1O [1g o] (0]t [to
; | | [0 | ]io|w]|iw] wlwl|o |
’ jo (1D [to|to ] IOf[ID | to| (o] /ol 0] 10 |ID
) WO [ o (o 10 /(O Id] /S[Iv ip|[/o]|id |ID
> o [1o |[w [ o] | ]ofm fio]io]in]p
= (0[O |w [t ]to [1p [to|to]]|to]|lO[ID
7

(o [t [1Do | 1O D[ /O] /(3 fJto]|/0 [f0 | 0D

*A = Pan weight (mg)
Tray color code: Forest Greepn

nalyst: =~ A = g IS. l' "
S Tt AT (1S5 | M3 (1577 14.59]12.9 6/ 4.50(1%.64 15,11 {1477 [\S.00 (1344

*B = Pan + Larvae weight (mg) T &
06-19-UL

e 10.75 | 2350[1236 22, 63|23 39 2977233 1299 21587 sy 2304208y

C = Larvae weight (mg) =B-A

both |10 [ 8D (L. &4 | 8.£0 | .02 [8.€S [A.2S ] AN [6.1] .45 [6.8S

Analyst: Y\
[0]

Weight per initial number of larvae (mg)
= C / Initial number of larvae

Gl N N of WV & N| D bl S
. Al D D o I O R Rl P R I W
Analyst: A o o o b 0 0 0 o [4) [v] 0
Average weight per initial Percent
number of larvae (mg) ;f;i;c;:r:ml 0.1 D“ 0. 3"\3 -21b —}. . ALS - 'b.\'?.
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

SOP AT21-Revision 5-Exhibit AT21.1
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" Environmental Testing Solutlons, Inc.

Species: Pimephales promelas

PpKCICR Test Number: 90

Survival and Growth Data

Page 3 of 6

Day 600 mg KCI/L 750 mg KCI/L 900 mg KCI/L
M N (o] P Q R S T U Vv w X
0 10 10 10 10 10 10 10 10 10 10 10 10
1 Ol iplto|w]to|to|to]|rp | ed|e| g ed
2 0 1o |10 |to ][I0 [t [tD & | & 14 ¢
3
0| 10| 10| Iofto | 'O[lo| O] & | & 5 ]2
i 24 24 ol
* ol 1o |0 1o ]| et erio | &S|
A WA W[ ad Sd
> o |w || W o a [& [e¥ 2] T2 |2
6 ; il | d
M |lofto|td ] a4 '1412,\“
(-
4 oo o] g e A | 2| o [
*A = Pan weight (mg) L .
Tray color code: [Fofes red, I L
byl 19701520 {41 fis3] Na39 [m.08 {1373 355 |14.59 (1443 (1431 [rmus
Date: _ 05211
*B = Pan + Larvae weight (mg)
st Tl 21.09 037 (109313 LiL1a.92 (1939 1935 [17.g¢ [1575 V6,00 1S 29|98
C=Llarvae weight (mg)=B-A
A3 (6Ll (601 7.0 6 M SB[ siw2 Mgy |1l [ 18 | 0.4 1yb
Analyst: 5\‘
Weight per initial number of larvae (mg)
= C / Initial number of larvae
; o v S R A A s e e M0
BN (A S|@] | & [ & s
Analyst: /“ o o Y 9 0 V) 0 o o [0 0 °
Average weight per initial Percent
number of larvae (mg) ;f::i:;:f;ml 0- LAA 2.0 0. <u g 22.1 1. 0.13%L 21.37.
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

SOP AT21-Revision 5-Exhibit AT21.1
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I Testing Sol Ine,

Species: Pimephales promelas PpKCICR Test Number: 90

Survival and Growth Data
Day 1050 mg KCI/L
Y Z AA BB
g 10 | 10 | 10 | 10
1 qu Ssd gsN S S
2 Sl A < S S
3 '
¢l & | 9% =
4 Y ¥
>4
5 WA TR
7 \ \ \
v W
¥ | 0 e |0

*A = Pan weight (mg)
Tray color code: _[euf ok (rpoth

Analyst: Ttr [ﬂ,ﬂ\ [1)'-“ U‘,th H.OO

Date: _ 0511

*B = Pan + Larvae weight (mg)

Analyst: T& .62 — 7

Date: _o6-19-22%

C = Larvae weight (mg) =B -A /
o- 1

Analyst: N 2 ol-‘“'.w ¢

Weight per initial number of larvae {(mg)
=C [ Initial number of larvae

\|
A
o°| 0] 0] O

Analyst: Y\
Average weight per initial Percent
number of larvae (mg) reduction 0. 0\£ a1. S .{_

from control

(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Comments:
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Statistical Analyses

B, e T T
. Enviranmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 6/7/2022 TestID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 6/14/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:

Conc-mg/L 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000

450 1.0000 1.0000 1.0000 1.0000

600 1.0000 1.0000 1.0000 1.0000

750 0.8000 0.8000 07000 0.7000

900 0.1000 0.2000 0.1000 0.1000
1050 0.1000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Sum___ Critical Resp  Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
300 1.0000 1.0000 1.4120 14120 1.4120 0.000 4 18.00 10.00 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
*750 0.7500 0.7500 1.0492 0.8912 1.1071 6.383 4 10.00 10.00 10 40
*900 0.1250 0.1250 0.3572 0.3218 04636 19.861 4 10.00 10.00 35 40
*1050 0.0250 0.0250 0.1985 0.1588 0.3218 40.840 4 10.00 10.00 39 40
Auxiliary Tests Statisti Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.78807 0.896 1.41279 2.51678
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 600 750 670.82
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Contrel Chi-Sq_ Critical P-value  Mu Sigma Iter
Slope 20.7018 2.91835 14.9818 26.4218 o] 1.75853 9.48773 0.77988 290663 0.0483 3
Intercept -55.172 850258 -71.838 -38.507
TSCR 1.0
Point Probits mg/L 95% Fiducial Limits 1 r
ECO1 2.674 622.663 557.053 665.236 ik <
ECO05 3.355 671.695 617.119 707.594 0.8 4
EC10 3.718 ©689.394 €51.282 731.786 0_?:
EC15 3.964 718.724 675.072 748.929 1
EC20 4.158 734.467 694.325 763.141 2 0.6 1
EC25 4.326 748.248 711,013 775.837 §_0_5.
EC40 4747 784132 753.197 B10.567 @ 1
EC50 5.000 806.542 778.113 833.977 @ 047
EC60 5,253 B829.593 802.254 859.772 0.3 4
EC75 5674 B69.377 B40.444 908.314 02: b
EC80 5.842 B885.689 855.069 929.448 .
EC8S 6.036 905.09 871.887 855.305 0.1 4
ECS0 6.282 930.105 892.869 989.585 0.0 d—rrrrrrrr—rrrrrrr—r G Omr—rmrrrrm
EC95 6.645 068.46 923.954 1043.73 1 1t e Ades  10BaE
EC99 7.326 1044.72 983,37 1155.59
Dose mg/L
Dose-Response Plot
1 < © <
0.9
0.8 3
_ 074
.g 0.6 3
E : mizred and
w 053 Meviewed by
= 3 Jim Semner
S04
™ 03]
023
0.1 +
0] . ; : >

300
450
600
*750 4
900
“1050
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.. Environmaental Testing Sobutions. Inc. =

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  6/7/2022 TestID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 6/14/2022 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4
D-Control 0.6280 0.7440 0.7530 0.6880
300 08800 09020 0.8850 0.9250
450 0.7440 06770 07950 0.6850
600 0.7390 06660 06020 0.7500
750 0.6440 0.5310 0.5620 0.4530
900 0.1160 0.1790 0.0920 0.1400
1050 0.0710 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean _ N-Mean
D-Control 0.7035 1.0000 0.7035 0.6280 0.7530 8.207 4 0.8008 1.0000
300 0.8980 1.2765 0.8980 0.8800 0.9250 2.262 4 -5.114 2.290 0.0871 0.8008 1.0000
450 0.7253 1.0309 0.7253 0.6770 0.7950 7.621 4 -0.572 2.290 0.0871 0.7253 0.9057
600 06893 0.9797 0.6893 06020 07500 10.023 4 0.375 2290 0.0871 0.6893 (0.B60B
750 05475 0.7783 0.5475 04530 06440 14.430 4 0.5475 0.6837
900 0.1318 0.1873 0.1318 0.0920 0.1790 2B.158 4 0.1318 0.1645
1050 0.0178 0.0252 0.0178 0.0000 0.0710 200.000 4 0.0178 0.0222
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p = 0.01) 0.9578 0.844 -0.2702 -0.8877
Bartlett's Test indicates equal variances (p = 0.35) 3.29599 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 600 =600 0.0871 0.12381 0.03774 0.00289 4.4E-04 3, 12
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point malL SD 95% CL(Exp) Skew
1C05 379.54 37.51 329.31 56310 1.3917
IC10 469.06 67.64 35263 698.02 0.5012
IC15 609.11 5372 34563 67505 -1.1258
1C20 651.48 31.86 54161 743.21 -0.1814
Ic25 693.85 3033 60297 790.13 0.1015
IC40 774.19 12.57 722.87 B04.83 -06297
IC50 803.08 9.73 769.71 827.80 -0.3774
@
-
g
0
1]
4
0.4 1T
0 500 1000 1500
Dose mg/L
Dose-Response Plot
13
09 ]
0.8 1
07
TN T T 1-tail, 0.05 level
06 4 of significance
O 05 7 oo and
== Rarclarmeed by
E o4l i Sumnas
~ 3
0.3 3
0.2 1
0.1 1
0 r T T T v
§ 8 § & 8§ 8

D-Control
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I Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 90

Daily Chemistry:
Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table
located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed

to this bench sheet.
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst W v A 7% [ T/
Concentration | Parameter
PH (5.U.) 132 | dd | D58 | Ny Y318 |7
issolved en ’
ey Yt Y |3 | Yo Y6 |70
Conductivit
CCh)an:ll' :‘3 L {umhos/ t:rlr:;l|r g\q 6 3\4 ] 30 ]
Alkalinity (mg CaCOs/L) (e N e n b3
Hardness (mg CaCOs/L) & K &1
Temperature (°C) L g 141 1y.4 .4 . & A
PH (5.U.) 1.6% AAVK) Y4 s 06 |62
issolved ox
300 mg KCI/L ety 14 13 14 Yo 3 |71
onductivi
ﬁtmhos;cmtr 6 4 2) 6 lq 631
Temperature (°C) ~\. A Y W | WA —4.L a4 . b
PH (.U Yoo | Y | A8 | Apad .0% | 7.6
Dissolved oxygen
o (mg/L) 2.6 PR 4 b Y C 7
mg KCI/L Conductivity
(umhos/cm) / QA0 10O ’ b@ O
Temperature (°C) M5 ~4.1 .1 Wb 1.4 }q b
oH (5.0 Y80 | Nl o0 | A | Aoy |74
Dissolved oxygen ~
n— mglt) 34 Yy 19 @4 3 | S%
g KCI/L Conductivity
Temperature (°C) 1s.0 4.9 . g M .4 }N\-lo
pH (5.U. WY | Yo | oI A3 | Y86 | .62
issolved oxygen
750 mg KCI/L :Jmsg»?L;e e Y4 Y Bo wa g |19
Conductivi :
{:mho::‘cmtly lLOO l 550 l 680
Temperature (°C) € p i A w.€ w- 15-0 .7
PH (5.U) 708 | Y1 | ~62 | Al | Yed | 766
Dissolved oxygen '
S me) 60 1%y |t | A | % |70
ERCUL. I eonductivity :
{umhos/cm) | BlLD i |&DO [ 930
Temperature (°C) M. & 4. 9 4.1 .7 | s.0 w.S
oH (5.0) 291 | Vb 302 | M | A4 | 766
issolved oxygen
) go | A | 82 | 22| ma |
1050 mg KCI/L Conductivity ;
(umhos/cm) L O i AOWO :’”Db
Temperature (°C) ™. ]} WS 24.9 . £ 10 W
Initial Final Initial Final Initial Final

SOP AT21-Revision 5-Exhibit AT21.1
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Species: Pimephales promelas PpKCICR Test Number: 90
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst | ‘J\»/ 85L gL Bse geL L o A
Concentration | Parameter :
oH (5.0 262 1 3sa  |32a% | Fa | Fua N2 | 3SY | Gad
Dissolved oxygen
gy |77 |35 | %R 2 | 2> M | e | Y
Conductivit
CONTROL, (l-lml'l.o?fcmr ?)OE’ 304 : 200 203
MHSW ?:;:;:gzﬂ} \ “e""v 2 L2 \ e - LO
Hardness : 14 3 ]\ &S
(mg CaCOs/L) \ E
Temperature (°C) L& 4. § . & 1%. 0 -\ wl.b -1 U P
PH (5.U.) 786 |3sq |7%3 WS |27 Nsé | Yo | 435
Dissolved o
somgran, | 179 |35 (29 133 a3z |40 |4r | b3
Conductivity : : ;
(umhos/cm) %{’6 Feid gas 842
Temperature (°C) .4 Wb M 4 Ay 1.4 b 4. & G Y
PH (5.U) 75T 381|191 | 351 [z= Aoy | des | I3y
Dissolved oxygen 3
asomgkcyL et S P +4 4 +® ) £as b.t
g Conduclivityﬁ / Q) ?{q
{pmhas/cm]\' :1 O 10%0 1990 1060
Temperature (°C) . ¢ ¢ A i 0 e | e ™. .1 .S
PH (5.) YA EYY 3% 3.59 | 3% 35S 248S | }.3<
j ([:—.sgs;:; e onveen 77 (33 24 £ +9 k.o 23 A
600 mg KCI/L Conductivity ‘ 43(7 O
{umhos/cm) - lﬁso 1330 l 330 3
Temperature (°C) g | WA W4 G w. & .S .1 1.
PH (5.U) i ETTE EX T XTI B VsS |nop || M0
750 mg KCI/L &?LT“ e '7&4 4.2 8o 43 Eal b6 q’~6 (9. !
Conductivity '
(mivosgiah) 1¢(0 11O 5l Isyo
Temperature (°C) A [ A 5.0 - 1 ™. g RS ™.
PH (S.U.) R It | 34 358 EX S | ned 150
Dissolved oxygen
: 3.2 ' : ;
900 mg KCI/L L’:ﬁéﬂctiviw 'Czc% fo Za %o A3 19 93
{umhos/cm) I o 18o : 4o IB 20
Temperature (°C) 4.4 it 15.0 M- -7 . b W T
pH (5.U. 759 | 3t |Fad [FS |38 IS 1 489 | sz
Dissolved oxygen
v : % 32 0
1050 mg KCI/L L’:ﬁi 'jctimv g C(é) 7.3 .0 g0 (v 9 2] M
(umhos/cm) 36 Roqo é 1]O 9\“0
Temperature (°C) A Mk 5.0 R Y gL | .7 .7 Wy
Initial Final Initial Final Initial Final Initial Final
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