Arkansas Analytical, Inc.

Toxicity Test Results
City of De Queen
NPDES PERMIT NUMBER: AR0021733
Second Quarter 2016
AFIN # 67-00023

Fathead Minnow, Pimephales promelas, Larval Survival and Growth Test
Test 1000.0

Ceriodaphnia dubia, Survival and Reproduction Test

Test 1002.0

Prepared for: Mr. Mike Sims Prepared by: Arkansas Analytical, Inc.
City of DeQueen 8100 National Drive
P.O. Box 730 Little Rock, Arkansas 72209
DeQueen, Arkansas 71832 Lab Number K1606005

Thursday, June 30, 2016




Introduction

This report contains test results for toxicity testing for the City of DeQueen. The NPDES
permit number is AR0021733. The facility is located 1/8 mile south from intersection of
Coulter Ave. and south of 9" Street on Philip Cox Blvd, in Section 36, Township 8
South, Range 32 West in Sevier County, Arkansas. The discharge is to receiving waters
named: an unnamed ditch around pond to Bear Creek to Little River to Red River in
Segment 1C of the Red River Basin.

The permit requires chronic biomonitoring testing quarterly for both Ceriodaphnia dubia
and Pimephales promelas. The test results in this report represent the testing for the
second quarter of 2016.

Plant Operations

To be provided by permittee.
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Source of Effluent and Dilution Water

Effluent samples were collected as follows:

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-14-16, 1000 6-15-16, 0800
Sample #2: 6-15-16, 1000 6-16-16, 0800
Sample #3: 6-19-16, 0800 6-20-16, 0600

The samples were composites collected at the final discharge from City of DeQueen
Wastewater Plant outfall.

The following information was collected upon immediate receipt of the samples at the
laboratory:

Sample Receiving Date, Time Sample(s) Temperature Upon Receipt ( C)
Information: Received

Sample #1: 6-16-16, 0850 2

Sample #2: 6-17-16, 0905 1

Sample #3: 6-21-16, 0900 1

Chain of custody documentation is located in Appendix A.

The permit designates the receiving water to be used as dilution water for the toxicity
tests. Due to its earlier characterization as toxic, synthetic dilution water was substituted.

The dilution water used in the toxicity tests was moderately hard synthetic. It was
prepared using Elga Maxima ultra pure water according to EPA specifications. Each
batch was analyzed for pH, hardness, total alkalinity, and conductivity. Results are
provided in Appendix B.

Dilution Series

Five dilutions in addition to a control (0% effluent) were used in the toxicity tests. The
dilutions, which were made with synthetic water, were 32%, 42%, 56%, 75%, and 100%.
The low-flow effluent concentration (eritical dilution) was defined as 100% effluent.
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Test Methods

EPA Method 1000.0, Fathead Minnow, Pimephales promelas, Larval Survival and
Growth Test, was used in this bioassay. Larvae are exposed in a static renewal system for
seven days and the results are based on the survival and growth (increase in weight) of the
larvae. There were no deviations from the reference method. The test chambers were 500
ml plastic cups, and each chamber contained ten organisms in a test solution volume of
250 mls. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix C.

EPA Method 1002.0, Cladoceran, Ceriodaphnia dubia, Survival and Reproduction Test,
was also used. Neonates are exposed in a static renewal system until at least 60% of the
control organisms have produced a third brood. Results are based on the survival and
reproduction of the organisms. One neonate was placed in each of ten replicate chambers
using a randomizing template. Test chambers were 30 ml plastic cups filled with 15 ml of
test solution. The test temperature was 25 degrees Centigrade. Raw data and statistics are
provided in Appendix D.

Test Organisms

The organisms used in Test 1000.0 were < 24 hour old Fathead Minnows, Pimephales
promelas, which were purchased from Aquatox; a copy of the organism history is
provided in Appendix E.

The organisms used in Test 1002.0 were < 24 hour old Ceriodaphnia dubia neonates, (all

born within the same eight hours), obtained from an in-house culture. An organism
history is provided in Appendix E.
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Quality Assurance

Test Acceptability

TEST ACCEPTANCE CRITERIA for Ceriodaphnia dubia

Control Criteria Results | Pass | Fail
Greater than or equal to 80% survival 100 % X
Average of 15 or more young per surviving female 30.5 X

At least 60% of surviving females should have produced 3 100% X

broods

The percent coefficient of variation between replicates must | 8.78% X

be 40% or less for the young of surviving females

TEST ACCEPTANCE CRITERIA for Pimephales promelas

[ Control Criteria ‘ | Results | Pass | Fail
Greater than or equal to 80% survival 100% X
The percent coefficient of variation between replicates must 0% X
be 40% or less for survival
Minimum of 0.25 mg average dry weight of surviving 0.521 X
controls
The percent coefficient of variation between replicates must 10.8% X
be 40% or less for growth

Reference Toxicant

The reference toxicant used was Potassium Chloride prepared in-house. The tests were
performed using moderately hard synthetic as dilution water. The results of the reference

toxicant were:

REFERENCE TOXICANT
Ceriodaphnia dubia 5/10/16-5/17/16 Pimephales promelas 5/10/16-5/17/16
NOEC Survival: 500 ppm KCI NOEC Survival: 500 ppm KCl
LOEC Survival: 1000 ppm KCl LOEC Survival: 1000 ppm KCI
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 500 ppm KCI LOEC Growth: 1000 ppm KC1

Quality Assurance charts are provided in Appendix F.
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Summary of Results

City of DeQueen
Ceriodaphnia dubia Pimephales promelas

NOEC / LOEC Survival 100% /NA | NOEC/LOEC survival 100% / NA
NOEC / LOEC Reproduction 100% /NA | NOEC /LOEC growth 100%/ NA
Mean number of neonates 32.7 %CV survival (critical 0%
(critical dilution) dilution)
%CV Reproduction (critical 15.8% Mean dry weight (critical 0.486
dilution) dilution) in milligrams

%CV growth (critical 7.15%

dilution)
PMSD Reproduction 21.4% PMSD Growth 12.9%

Conclusion

Chronic static renewal larval survival and growth test using fathead minnow, Pimephales
promelas, (Method 1000.0)

The permit issued to the City of DeQueen, AR0021733, specifies that the critical

dilution is 100% effluent. The effluent samples did not exhibit lethal or sublethal
effects at the critical dilution, and, as such, passed both portions of the test.

Chronic static renewal survival and reproduction test using Ceriodaphnia dubia, (Method
1002.0)

The permit issued to the City of DeQueen, AR0021733, specifies that the critical
dilution is 100% effluent. The effluent samples did not exhibit lethal effects or
sublethal effects at the critical dilution, and, as such, passed both portions of the test.

Biomonitoring Analysts:

Tracy Bounds, Ken Pigue, Shelby Chappell, Melissa Bird

Reviewed by:

-S« UAAA, \ih*’l,uuQ/)a

Tracy Béunds, lab manager
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PERMITTEE: City of DeQueen

PIMEPHALES PROMELAS

NPDES #: AR0021733

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-14-16, 1000 6-15-16, 0800
Sample #2: 6-15-16, 1000 6-16-16, 0800
Sample #3: 6-19-16, 0800 6-20-16, 0600

Test initiated (date, time): 6-16-16, 1330

Dilution water used:

Moderately Hard Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL
Percent Survival in Replicate Chambers

Test terminated (date, time): 6-23-16, 1400

Mean Percent Survival

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E 24 hours| 48 hours| 7 days | CV %
0% 100 | 100 | 100 | 100 | 100 100 100 100
32% 100 | 100 | 100 | 100 | 100 100 100 100
42% 100 | 100 | 100 | 100 | 100 100 100 100
56% 100 | 100 | 100 | 100 | 90 98 98 98
75% 100 | 100 | 80 | 100 | 100 98 96 96
100% 100 | 100 | 100 | 100 | 100 100 100 100
DATA TABLE FOR GROWTH OF FATHEAD MINNOWS
Effluent Conc % A B C D E | Mean Dry Weight | CV%
0% 0.540 | 0.525 | 0.600 | 0.450] 0.48 0.521
32% 0.560 | 0.490 | 0.43910.529] 0.56 0.517
42% 0.487 | 0.530 | 0.483 | 0.555] 0.48 0.509
56% 0.456 | 0.489 1 0.472 1 0.446| 0.563 | 0.485
75% 0.512 ] 0.540 | 0.459 ] 0.557 | 0.47 0.509
100% 0.500 | 0.482 | 0.438 | 0.476] 0.533 0.486 7.15

Coefficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
Pimephales promelas

1. Dunnett’s procedure or Steel’s Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.05) than the control survival for:

a) LOW FLOW OR CRITICAL DILUTION, (100%)  YES NO X

2. Dunnett’s Procedure
Is the mean dry weight (growth) at 7 days significantly dfferent (p=0.05) than the control’s dry
weight (growth) for:

a) LOW FLOW OR CRITICAL DILUTION, (100%) YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0

4. If NO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP6C): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP6C)= 160 % effluent
b) NOEC growth (parameter TPP6C)= 100 % effluent
¢) Coefficient of variation (parameter TQP6C)= 10.8 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

PERMITTEE: City of DeQueen

NPDES #: AR0021733

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 6-14-16, 1000 6-15-16, 0800
Sample #2: 6-15-16, 1000 6-16-16, 0800
Sample #3: 6-19-16, 0800 6-20-16, 0600

Test initiated (date, time): 6-16-16, 1305

Dilution water used:

Moderately Hard Synthetic

Test terminated (date, time): 6-22-16, 1235

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION
NUMBER OF YOUNG PRODUCED PER FEMALE @ TEST TERMINATION

PERCENT EFFLUENT

Replicate 0% 32% 42% 56% 75% 100%
A 31 33 27 27 29 31
B 29 34 22 27 29 34
C 26 38 X23 29 37 35
D 33 36 34 31 36 33
E 29 24 31 32 38 36
F 36 39 X19 39 36 37
G 31 32 34 35 33 X0
H 29 32 32 34 29 36

I 31 35 16 32 40 32
J 30 36 23 26 34 20
Mean 30.5 33.9 26.1 31.2 34.1 294
Mean/surviving female| 30.5 33.9 274 31.2 34 .1 32.7
CV%* 8.78 15.8

X=Dead Adult; M= Malé (Not considered in statistics)
*Coefficient of Variation = standard deviation/ mean * 100; CV% calculation based on young per surviving female
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

PERMITTEE: City of DeQueen NPDES #: AR0021733

PERCENT SURVIVAL
PERCENT EFFLUENT 0% 32% 42% 56% 75% 100%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 100 100 80 100 100 90

1. Fisher’s Exact Test:
Is the mean survival at test termination significantly different (p=0.05) than the control survival for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X

2. Dunnett’s Procedure or Steel’s Many One Rank Test:
Is the mean number of young produced per female significantly different (p=0.05) than the controls
number of young per female for:

a) LOW FLOW OR CRITICAL DILUTION, (100%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter) TLP3B): 0
4. IfNO was answered to 2.a) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 100 % effluent

b) NOEC reproduction (parameter TPP3B)= 100 % effluent

¢) Coefficient of variation (parameter TQP3B)= 15.8 %
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Arkansas Analylica
Inc.

8100 National Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

Telephone: 870-642-5231

A Routine V

TEST PARAMET

[CLIENT INFORMATION BILLING | Project Description ~ [ Turnaround Time || Preservation Codes:

City of DeQueen Wastewater Plant _ [City of DeQueen Wastewater Plant Chronic Toxicity 1 Day (100%) [|1. Cool, 4 Degrees Centigrade 4. Thiosulfate for Dechlorination

514 South 9th P.O. Box 730 2 Day (50%) ||2. Sulfuric Acid (H,SO,), pH <2 5. Hydrochloric Acid(HCI)
DeQueen, AR 71832 DeQueen, AR 71832 Reporting Information 3 Day (25%) [3. Nitric Acid (HNO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12

ERS

Bottle Type Code

Attn: Mike Sims Fax: 870-642-3117 Preservative Code:|[ 1 G = Glass; P = Plastic
Email: msims@cityofdequeen.com Bottle Type:f| P V = Septum; A = Amber
(o))
£
MS :
= Arkansas
2 Analytical Work
Sampler(s) Signature Sampler(s) Printed = Order Number:
(8]
Field SAMPLE COLLECTION - SAMPLE €
) of p m ﬁ go ﬂ,
Number Date/s Time/s Grab || Comp || Bottles || Matrix IDENTIFICATION/ DESCRIPTION O go
b-14-15-1b | 16:19= 00, X || X |water|Final Discharge Outfall X ‘ B
4
_
|
T T 1 ‘
Date/Time SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SAMPLE COMMENTS
@ ,\Vll\Q 1. CUSTODY SEALS: &mm __No \QQ‘% 0 2 \M/M.U
= 2. CONTAINERS CORRECT: Yes __ No
/1, YS 4 &TJ& 3. COC/LABELS AGREE: Yes __ No
Date/Time 4. RECEIVED ON ICE: " Yes ____No
(lﬂroL o g%* 5. TEMPERATURE ON RECEIPT:  /_°C
\ E 6. TEMPERATURE GUN ID: HHT# Z—
Hiddde
@.\UNU \H | FOR COMPLETION BY LAB ONLY

Revision 3
1/4/16




Arkansas Analytical
Inc.

8100 National Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

CLIENT INFORMATION

BILLING

I Project Description |[ Turnaround Time ||

Preservation Codes:

City of DeQueen Wastewater Plant

City of DeQueen Wastewater Plant

Chronic Toxicity 1 Day (100%) ||1. Cool, 4 Degrees Centigrade

514 South 9th

P.O. Box 730

2 Day (50%) [|2. Sulfuric Acid (H,SO,), pH <2

DeQueen, AR 71832

DeQueen, AR 71832

Reporting Information 3 Day (25%) [|3. Nitric Acid (HNO;), pH <2
| —

4. Thiosulfate for Dechlorination
5. Hydrochloric Acid(HCI)

6. Sodium Hydroxide (NaOH), pH > 12

Telephone: 870-642-5231

(¢ Routine V TEST PARAMET

Attn: Mike Sims

ERS

Bottle Type Code

Fax: 870-642-3117 Preservative Code:|[ 1

% G = Glass; P = Plastic

Email: msims@cityofdequeen.com Bottle Type:|| P

V = Septum; A = Amber

(o)}
£
.m Arkansas

y m Analytical Work

Sampler(s) Signatdre Sampler(s) Printed 2 Order Number:
Field SAMPLE COLLECTION L SAMPLE =

Number Datels Timels || orab || comp || Boties | Matis IDENTIFICATION/ DESCRIPTION 5 1 e000S

M-\WL b-lbo | [006.5%: X || & |lwater|Final Discharge Outfall X e >

+®

|

REMARKS / SAMPLE COMMENTS

=22 7275

Date/Time SAMPLE CONDITION UPON RECEIPT IN LAB
m ~[lb-I b 1. CUSTODY SEALS: Yes ___ No
2. CONTAINERS CORRECT: Yes ___ No
[ [ U5 ae yﬂ.& m/% 3. COC/LABELS AGREE: Yes ___ No
Date/Time i A 4. RECEIVED ON ICE: " Yes ___ No
C -] Pk lp 68/?\2(,\@\) 5. TEMPERATURE ON RECEIPT: | °C
o = " %m\ 5. TEMPERATURE GUN ID: HHT#
ﬁQWK & Od /\DJ Q FOR COMPLETION BY LAB ONLY

Revision 3
1/4/16




Arkansas Analyfical

Inc.

8100 National Dr.
Little Rock, AR 72209
PHONE: 501-455-3233
FAX: 501-455-6118

CHAIN OF CUSTODY RECORD

[CLIENT INFORMATION

BILLING

I Project Description

Turnaround Time

Preservation Codes:

_92 of DeQueen Wastewater Plant

City of DeQueen Wastewater Plant

Chronic Toxicity

1 Day (100%)

514 South 9th

P.O. Box 730

2 Day (50%)

DeQueen, AR 71832

DeQueen, AR 71832

Reporting Information

3 Day (25%)

1. Cool, 4 Degrees Centigrade
2. Sulfuric Acid (H,SO,), pH <2

3. Nitric Acid (HNO,), pH <2

4. Thiosulfate for Dechlorination
S. Hydrochloric Acid(HCI)
6. Sodium Hydroxide (NaOH), pH > 12

Telephone: 870-642-5231

A Routine V

Attn: Mike Sims

Fax: 870-642-3117

L

TEST PARAMETERS

Bottle Type Code

Preservative Code:|| 1

Email: msims@cityofdequeen.com

Bottle Type:|| P

G = Glass; P = Plastic

V = Septum; A = Amber

2
S
= Arkansas

£ Analytical Work

Sampler(s) Signature % Order Number:
Field \m>z=u_.m COLLECTION umber SAMPLE .m

Number Datels Timels Comp Bl IDENTIFICATION/ DESCRIPTION 5 K# g o@o c@

b-A-20- b | $an—bioq, X \Water||Final Discharge Outfal X N | o £

X
+-®

Date/Time

SANMPLE CONDITION UPON mmom_\_u._. IN LAB

REMARKS / SAMPLE COMMENTS

6. TEMPERATURE GUN ID:

[ AL 791 S6

& = wDL@ \ﬁ 1. CUSTODY SEALS: Kém __No
&O/Q 2. CONTAINERS CORRECT: Yes __ No

/[ {M‘ A ” / 3. COC/LABELS AGREE: Yes __ No
Date/Time 4. RECEIVED ON ICE: M_Wmm __No

5. TEMPERATURE ON RECEIPT: _ °C

HHT# 7

FOR COMPLETION BY LAB ONLY

Revision 3

1/4/16
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Effluent and Dilution Water Data




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Fathead Minnow

Lab # / Sample ID ¥\ OO

Test Start (Date/Time) |, -\lo-ilo | 22O

Client: o (Do g3

TestEnd (Date/Time) (,-72%-1b / 1400

Day of Test
-~ 1 2 3 4 5. 6~ 7 notes
Control |TWS L) L/il, (e/11 CHKFHLL e | /A0 {42 C/2R  DHMWS B2
D.0O. (mg/L)INITIAL 2.\ g.9 D, oL R LI 2.4  EEwis gz
A FINAL 7S 7.7 L 7.4 7.2 . le 7.
pH (s.u.) |INITIAL 7 & ) TRz - Q 7. % 2.7
- FINAL 7.5 Tl et 7.3 7.t 7.2 7S
‘ltemp (C) |INITIAL & Q4.5 24 s 24 a4.5 LY
FINAL 75 2< 2, 7L A5 a8 2S
ALKALINITY (mg/L) i —— ulo Ny >
HARDNESS (mg/L) SN —2| K >
CONDUCTIVITY (umhd "7 7 3 —>1 127 —> 1 50% >
CHLORINE (mg/L) ¢0.0%5 | ——=| (2.0% S— AN kS >
CONC: 3%9°/.
D.O. (mg/L)INITIAL 3.5 8.5 3. P Rl .= Ko le
FINAL 2.5 7,7 5 Z.lo 7.4 &9 2.5
pH (s.u)  |INITIAL 7.2, 7.9 2.7 s 7.(n 7.7 7L
FINAL 7.5 7 (o F 5 2.4 74 2.7
temp (C) _|INITIAL 252 1245 2y |74 e |45 1245
FINAL 25 25 S /5 25 225 25
ICONC:  43/. ‘
D.O. (mg/LYINITIAL 3. L 2.7 3.b o 21 B.K 3.3
FINAL 7.2 78 WL 7. o 7.3 7.6 75
pH (mg/L) |INITIAL 7.5 7.4 7. T 7,5 7. T o
FINAL 75 T 1Y 7.5 75 WASY 2.7
temp (C) _|INITIAL 25 .5 25 Y R 5.5 A4 25
FINAL zZs s jiz = 25 29 25
'CONC: .
D.0. (ma/LYINITIAL $.3 8.4 8.7 ke 2.% Q.0 %.9
FINAL .1 7.¥ e 7. 7.0 lo 7. L
pH (s.u.) |INITIAL -, 7.7 T 17 7.5 A 7. o
FINAL 7.4 7. & T 175 2.5 73 7.2
temp (C) |INITIAL e NI 2 U Alp a4 ES
FINAL 25 S ic i 25 1 29 2S
CONC: 75/
D.0. (ma/LYINITIAL 39 q.1 | T8 15 a.0n 4.3 9.2
FINAL 7.4 277 1.} 7.2 -3 AN
pH (s.u.) [|INITIAL 7.3 “7.% )5 L 7.4 7.4 z.48
FINAL 7.5 AN 1. 7.5 T o 7.4 7.2
temp (C) TINITIAL e 24 24 A dlo ) 25.9
FINAL S 25 5 15 Q= a8 2S
CONC: o0 ) :
D.O. (ma/L]INITIAL A.l 9.9 g.C 4.7 q.7 9 (s
FINAL 7.0 7.8 Eral A 7.3 .Y 2.5
pH (s.u) [INITIAL 7.2 2.9 T4 B 7.3 75 7.4
FINAL 7.k w2 ! Tz Z{o 1.4 7.8
temp (C) [INITIAL Ale.2 2% 2% i 27 > AL
FINAL s S i 15 a5 s . 1 25
CONC: 100 % A A o 1Y © C C
ALKALINITY (mg/L) | d% — 12 > L3 —
HARDNESS (mg/L) S G —| S ¢ S | 5% =
CONDUCTIVITY (umhd %o i Se7 > S | —
CHLORINE (mg/L) D.0% ———> | <C.0¢ > | co.eC >




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia Dubia

Lab #/Sample ID_ {441, oM

Test Start (Date/Time) |, -\, -\lp [ 1330

Client: 100050 e v

TestEnd (Date/Time) (p-22-1b /(235

Day of Test ]
. 1 2 4 5 X% 6 7 notes
Control | ww& Y /1l | /1T CAKHAGEURE | /a0 blz) (pla9 Emis8zd
D.O. (mg/L}INITIAL K1 3.4 .5 X9 &4 B4 B.4  FRMUS R24]
FINAL ERA % 3 .71 g 5 %2 3.0 A
pH (s.u.) |INITIAL A 7.7 7. 4 2 7.8 71
FINAL 7.9 1.9 7.4 7.3 1.7 %.O N
‘ftemp (C) |INITIAL a5 k.= m T L L] 7 Em
FINAL 75 25 T 2S 75 o
ALKALINITY (mg/L) £ > | 4k D qC y
HARDNESS (mg/L) % eS| Ll _ K - s
CONDUCTIVITY (umhg 775 R — 17277 — | BOS >
CHLORINE (mg/L) <0.05 | />t e | —- N - S —>
CONC: 29°1. ‘
D.O. (mg/L)INITIAL R.5 R.2 3.< Y 3 (o 3S 3. L
FINAL 2. b %. o 3.1 Q. lo LY 7.7 ne
pH (s.u) |INITIAL 7.5 7.4 .77 3T 7. L, 7.7 7. {
FINAL 7% 2.0 7.9 14 7% 7.9 NA
temp (C) |INTIAL | 258.2 | a4.5 2t 4. 25,5 Ei 4.5
FINAL s 15 T 2< 25 N4
CONC:_ 4ol
D.O. (mg/L}INITIAL A .7 R, (o R 3.7 L.3% 2.8
FINAL 3.7 3.6 2.2 2.l 3.2 7.8 nn
pH (mg/L) |INITIAL 7.5 7.4 2l 3 -k 7.5 7.b Z. Ao
FINAL 7.9 30 7.9 14 7.3 <0 na
temp (C) |INITIAL as.5 LS 2.4 /L 7 RS A 25
FINAL 25 25 2 DT 25 2S na
CONC: &,/
D.O. (mg/L)INITIAL .4 2.9 3.7 L 3.4 9.0 X G |
FINAL 8.7 .7 2.1 3 Lo 3.2 1% N,
pH (s.u.) |INITIAL 7.4 7.3 s 412 75 1.6 AP
FINAL 7.9 3.0 3.0 40 719 ¥.0 o
temp (C) |INITIAL Ao au.s ik N 0 2y 45
FINAL 2s | 2% 5 Tl 23 25 ne
CONC: 715°/.
D.O. (ma/LJINITIAL 9 | a. L {z Q.0 q .2, g .9
FINAL 8.7 R 3.1 2 o ) 7.8 N
pH (s.u.) [INITIAL 2.2 | 1.3 75 |4 @ - 7.0 1@ 7.5
FINAL ¥. 0 %. 0 2 (N 2.0 7.9 .0 N
temp (C) |INITIAL 2 a5 24t Ly Qi 25 aAs.5
__ FINAL 7S 25 /5 25 5 na
CONC: \OG /.
D.0. (mg/L]INITIAL 9.l a4 g4 54 9.7 4.1 3.6
FINAL 2.7 L 8.8 9.1 L lo 6.4 A ne
pH (s.u.) [INITIAL 7.3 7.2 . 37 7.2 15 7.4
FINAL 3.0 %.0 <0 %.0 7.9 .0 na
temp (C) [INITIAL 165 | 28 7o 2454 27 1% 4l
FINAL 2S 25 = 25 2.5 e
CONC: 100 % A A > ) (> ¢ L.
ALKALINITY (mg/L) 4% —p| 12 - 3 —
HARDNESS (mg/L) Sk —S1 go - 3% >
CONDUCTIVITY (umhd SC i e — T — Fie —
CHLORINE (mg/L) 0,05 —— | 0% £0,05 | >




APPENDIX C

Fathead minnow raw data and statistics




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID WLoNA 1S TEST START _ DATE (- \b-XITIME 12205
CLIENT 0 (30 a3\ TEST END DATE, - 23-Al6IME jup0
AGE AND SOURCE OF MINNOWS  <Z¥ #Z /i, uaitox
D A Y (NUMBER SURVIVING) " SURVIVAL
REPZ  |skant 1 2 3 Z 5 3 71% MEAN %[CV
[CONC: |A O [© [6 ) 10 1 0 iQ L0
B 10 0 o] o 10 10 10 18; ;
c ToN R o o | 1o 0 [ we NOCT% (g
\}\cj D 1o | b [© 1O Ie 10 10 LOO
ﬂ.\ E i (O S 6 ®) IO N [ I IR YO T 7 01 6)
JREP# |start 1 2 3 4 5 5 71% MEAN %[CV
ICONC: A 1O ®] [0 0 o 10 10 ) vO O
B ) (o 1o 10 O 10 1o \0 VOO
C | [© 10 0 L0 (O fo -1 (0 W8 W0 701 (3
’,)‘\' D l o 11D 0 W0 110 1 1o 0 06
5 E T 1 o 1.0 |0 7 © 1 0| 00
REP# |start 1 2 3 4 5 3 71% MEAN %[CV
ICONC: 1A 1§ [O 10 @) [1o) O Y Lo LO0O
B | [0 Ta) i) {o] 1) 1Q LO WHo )
\ C [O o D 10 0 Lo LO OO o0 O
Qf}\ © B 1o (o 1O 10 (O o ) L0
E — © lto (116 1 o 1 o [ Jo [ 1o o 4+ 1
REP# |[star { 2 3 4 5 6 7% MEAN %|CV
{CONG g 18 !g }g %’ io L0y Lo i0 YOO .
\ { i 10 10) 1O 10 16,6} y
C [0 £ 10 10 %6} Lo o 10 VOO Ci§5€25 L%ifﬁé
Lob\' B 011D O 0 0 o110 .00
E = g 19 q G 4 g_1ac |-
REP# |stant ~ 1 2 3 4 5 6 71% _ IMEAN %ICV
ICONC: |A \O /1O 18 ;{c)) 10 0 1o} 10 100
B \ ) \ ' 10 L0 19 .1 1o e |
c g 3 % g % g 1 3 25 1Qb%[q39
6 l D : (D e 10 ) e lo L0 VOB
‘] E _ — | (O [0 D D 16 18 72 A00 1.
REP# |start - 1 2 3 4 5 6 71% MEAN %|CV
JCONC: A 1) [0 ) O 10 [0 1e) L0 e
|- B 10 0 [O Lo 1) Lo 1) L0
o C 10 10 IO . 1O jO o Lo 0G| W00% O
\ D o 10 [0 o 10 o 110 LO0
E - 1D 10 o) O o LO 15 00
ANALYST S— | 4b {7° 110 ¢ | scC ¢ <
DAIE: b~ 1C (ATt b {121V | 51 18] ][ 28 Vel (- 21 Vel (o~ a2k Is - 23\l
TIME: 330 (1370 logzo |7 7 ey | 12511380 | 1400

TV = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100

Revision 1
11/30/10




AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16
File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

W)
I

(@
o
0
o)

W = 0.574

Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normal
data and should not be performed.

AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16
File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT (Y))

Hartley's test for homogeneity of wvariance
Bartlett's test for homogeneity of variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.




TITLE: AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16

FILE: C:\TOXSTAT\DEQUEENS.

TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.4120
1 CONTROL 2 1.0000 1.4120
1 CONTROL 3 1.0000 1.4120
1 CONTROL 4 1.0000 1.4120
1 CONTROL 5 1.0000 1.4120
2 32 % EFFLUENT 1 1.0000 1.4120
2 32 % EFFLUENT 2 1.0000 1.4120
2 32 % EFFLUENT 3 1.0000 1.4120
2 32 % EFFLUENT 4 1.0000 1.4120
2 32 % EFFLUENT 5 1.0000 1.4120
3 42 % BEFFLUENT 1 1.0000 1.4120
3 42 % EFFLUENT 2 1.0000 1.4120
3 42 % BEFFLUENT 3 1.0000 1.4120
3 42 % EFFLUENT 4 1.0000 1.4120
3 42 % EFFLUENT 5 1.0000 1.4120
4 56 % EFFLUENT 1 1.0000 1.4120
4 56 % EFFLUENT 2 1.0000 1.4120
4 56 % EFFLUENT 3 1.0000 1.4120
4 56 % EFFLUENT 4 1.0000 1.4120
4 56 % EFFLUENT 5 0.9000 1.2490
5 75 % EFFLUENT 1 1.0000 1.4120
5 75 % EFFLUENT 2 1.0000 1.4120
5 75 % EFFLUENT 3 0.8000 1.1071
5 75 % EFFLUENT 4 1.0000 1.4120
5 75 % EFFLUENT 5 1.0000 1.4120
6 100 % EFFLUENT 1 1.0000 1.4120
6 100 % EFFLUENT 2 1.0000 1.4120
6 100 % EFFLUENT 3 1.0000 1.4120
6 100 % EFFLUENT 4 1.0000 1.4120
6 100 % EFFLUENT 5 1.0000 1.4120

AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16

File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF SS MS F
Between 5 0.017 0.003 0.834

Within (Error) 24 0.096 0.004

Total 29 0.112

Critical F value = 2.62 (0.05,5,24)

Since F < Critical F FAIL TO REJECT Ho: All eqgual




AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16

File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 1.412 1.000
2 32 % EFFLUENT 1.412 1.000 0.000
3 42 % EFFLUENT 1.412 1.000 0.000
4 56 % EFFLUENT 1.379 0.980 0.817
5 75 % EFFLUENT 1.351 0.960 1.527
6 100 % EFFLUENT 1.412 1.000 0.000

Dunnett table value = 2.36 (1 Tailed vValue, P=0.05, df=24,5)

AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16

File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 5
2 32 % EFFLUENT 5 0.038 3.8 0.000
3 42 % EFFLUENT 5 0.038 3.8 0.000
4 56 % EFFLUENT 5 0.038 3.8 0.020
5 75 % EFFLUENT 5 0.038 3.8 0.040
6 100 % EFFLUENT 5 0.038 3.8 0.000
AA # K1606005, P. PROMELAS 7 DAY CHRONIC, 6-16-16
File: C:\TOXSTAT\DEQUEENS. Transform: ARC SINE (SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control«Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE af SIG
1 CONTROL 1.412
2 32 % EFFLUENT 1.412 27.50 - 16.00 5.00
3 42 % EFFLUENT 1.412 27.50 16.00 5.00
4 56 % EFFLUENT 1.379 25.00 16.00 5.00
5 75 % EFFLUENT 1.351 25.00 16.00 5.00
6 100 % EFFLUENT 1.412 27.50 16.00 5.00

Critical values use k = 5, are 1 tailed, and alpha = 0.05




Pimephales promelas

FATHEAD MINNOW

TEST 1000.0

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
——

LAB#/#s: Ao OLLOS TEST DATES (BEGIN/END): (, 1L Lo/ 1220 /623
CLIENT: Dl sn000, WEIGHING DATE / TIME:__[,-14-701b / iz 1o
ANALYSTS: th_sc DRYING TEMP (DEGREES C): (0
SAMPLE ID: _ Nyt Lol DRYING TIME (HOURS): Y
FINAL DRY
DRY INTIAL | TOTAL DRY WEIGHT
WEIGHT WEIGHT | WEIGHT OF |\ uuserl  OF
TIN+LARVAE TIN LARVAE oF | LARVAE
REP# (9) (9 (9) LARVAE| (mg)
CONTROL |Apaa | 1.AAR2\ 1.0229\ 0. cosve| 1o | o Syo |AVG DRY
Broeal 0.993506 | 15,9633\ | o, o0s2s | 1o | ©.525 |WEIGHT (mg) 0 90
o a2 L0497y | L omd | 0. 00koe | 1o | O bob ’
O [Deed | 10806, | 0Bl | ¢.ocdso | 0 |ogse oV o
Evcsl LORIZR | 1,080 | 0.0045% | 1O | 0.43% 10.8 7
lcone: A6 0,992 | 0.ATW2 | 0. cosee | 1o o Seo |AVGDRY
Brool LA2¥95 | L.OBUOS Lo ocoudo |10 10,990 IWEIGHT(mg) A 47 9
nody S04l 099487 1 0.99048 1 0. ocuzg | o |0 439 e
b DAL Lo08HS | VOO0 | 0 00529 | 4O .52 |CV oy
Ecool 0.99032 | 0.98445] 0. coses | 10| o.cey VO3B T
[conc: Aps\ VL pnekty 048894945 | ¢c.cods 7 | ic ¢.4%7 |AVGDRY
Booval 1.00Wel, | 0.890L3 | 0. cvsSRe| i~ 0.S30 |WEIGHT (mg) ,
o [Covel 105087 | VoWl | 0 ood%3 | oo | 0.d55 30.5076
O 0 Doad 1.ee3 | 1.98789 | 0 oossS | i« e (Y W‘
Evge] Looig | 0.99880 | 0. 0cyss o 0. 4%58 L. .O%
lcone:  JAomL] 1042458 | 1L.023%8 [ o.ocdsl | 1o | ¢ .45 b [AVGDRY
Boovy Y.ou6ay | 1,025 | © ncdgd | 1o | 0 483 |WEIGHT (mg) p
o Coow 1.04298 VLOVISL [ o ocHTZ o o477 J.4853,
Y [Dooe] 1.oua1a | LAURL | 0. covde | e | 0 946]|CV e
Eosd ¢.99743 | 0.9%g8 | ©.00563] o 0.5 =, g =7,
lconc:  [Ampay V.osH47 | LOoURS [ 0csi2z | (€ T ¢.512 JAVGDRY
Bzl 1.020832 | L.OVBYD | 0 cosuT | 1€ | o Sy |WEIGHT (mg) NoTa
(Yo Coaad 1.0WA2 | Lo0T3Y | © 0459 | i© | 0 uSY 05094
P07 IDpaty 103093 | .oaygs | ©.00sST7 | 1 |0 SS7 |CV o
Eco[ 1.02204 | L.02140 1 C.couts | 1o 10478 | g1,
lconc:  JAoead yadawd | vy [0.cosoC | 10 [ o oo JAVGDRY
Boinl 1.02%44 | 1.0%%k7 | o.cod%2 | 1C | 0.432 |WEIGHT (mg) .
Vo [Coval vouy [ 103713 Toood33 [ 10 [cu3 04823
OP [P 4, 086E0 | o4y To codd T o [0 47, [oV —
Epas] 1.02209 | 1.0VBble 0. 00533 | [0 |0 535 7157
CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:
Revision 1

11/30/10

|




AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16
File: C:\TOXSTAT\DEQUEENG. Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

=
i

0.975

w
o
|
(@)
0
\S]
~J

Critical W (P = 0.05) (n =
Critical W (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue analysis.

AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16
File: C:\TOXSTAT\DEQUEENG. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 1.83
Table Chi-square value = 15.09 (alpha = 0.01, 4f = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.




TITLE: AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16

FILE: C:\TOXSTAT\DEQUEENG.

TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: &

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.5400 0.8254
1 CONTROL 2 0.5250 0.8104
1 CONTROL 3 0.6000 0.8861
1 CONTROL 4 0.4500 0.7353
1 CONTROL 5 0.4880 0.7734
2 32 % EFFLUENT 1 0.5600 0.8455
2 32 % EFFLUENT 2 0.4900 0.7754
2 32 % EFFLUENT 3 0.4390 0.7242
2 32 % EFFLUENT 4 0.5290 0.8144
2 32 % EFFLUENT 5 0.5680 0.8536
3 42 % EFFLUENT 1 0.4870 0.7724
3 42 % EFFLUENT 2 0.5300 0.8154
3 42 % EFFLUENT 3 0.4830 0.7684
3 42 % EFFLUENT 4 0.5550 0.8405
3 42 % EFFLUENT 5 0.4880 0.7734
4 56 % EFFLUENT 1 0.4560 0.7413
4 56 % EFFLUENT 2 0.4890 0.7744
4 56 % EFFLUENT 3 0.4720 0.7574
4 56 % EFFLUENT 4 0.4460 0.7313
4 56 % EFFLUENT 5 0.5630 0.8486
5 75 % EFFLUENT 1 0.5120 0.7974
5 75 % EFFLUENT 2 0.5400 0.8254
5 75 % EFFLUENT 3 0.4590 0.7444
5 75 % EFFLUENT 4 0.5570 0.8425
5 75 % EFFLUENT 5 0.4780 0.7634
6 100 % EFFLUENT 1 0.5000 0.7854
6 100 % EFFLUENT 2 0.4820 0.7674
6 100 % EFFLUENT 3 0.4380 0.7232
6 100 % EFFLUENT 4 0.4760 0.7614
6 100 % EFFLUENT 5 0.5330 0.8184

AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16

File: C:\TOXSTAT\DEQUEENG. Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF SS MS F

Between 5 0.006 0.001 0.585

Within (Error) 24 0.049 0.002

Total 29 0.055
Critical F value = 2.62 (0.05,5,24)

Since F < Critical F FAIL TO REJECT Ho: All equal




AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16

File: C:\TOXSTAT\DEQUEENG. Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control«<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.806 0.521
2 32 % EFFLUENT 0.803 0.517 0.122
3 42 % EFFLUENT 0.794 0.509 0.425
4 56 % EFFLUENT 0.771 0.485 1.246
5 75 % EFFLUENT 0.795 0.509 0.404
6 100 % EFFLUENT 0.771 0.48¢6 1.226
Dunnett table value = 2.36 (1 Tailed vValue, P=0.05, df=24,5)
AA # K1606005, P. PROMELAS 7 DAY GROWTH, 6-16-16
File: C:\TOXSTAT\DEQUEENG. Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 5
2 32 % EFFLUENT 5 0.067 12.9 0.003
3 42 % EFFLUENT 5 0.067 12.9 0.012
4 56 % EFFLUENT 5 0.067 12.9 0.035
5 75 % EFFLUENT 5 0.067 12.9 0.011
6 100 % EFFLUENT 5 0.067 12.9 0.035




APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics




SURVIVAL AND REPRODUCTION TEST

Ceriadaphnia dubla i
Discharger: Lab Number/s dAnalyst: -, sC-
Location: Jut: ] YLOL OGRS {| Test Start - Date/Time: (,-\lo-\{, | {1 B 0%
Date Sample Collected: S¢¢ C oc {{Test Stop - DatelTime: (22 A(a / |2 B
No. of | No. of [Young { No. of | No. of [Young
Conc| 1 Replicate Young| Adult | /Adult | Analyst|5jcone 4 Replicate Young] Adult | /Adult Analyst
% | Day| A B [ D E | F G H [ Dyl A [ B[] C Bl ETFT 6w i J
110 1o 101010 [Clolololololmlo totblololojololololold 0o 15
2 Ol lolo lolole e Qe O o] o[ A 16| O~ O 3 Ol Olo lo [olin o]
1319 To foToToTolo 60 |2 (oo IS5 Jolo 1o IS5 T [O0]1o 010 o [jollolt
of 2l 6o S oS [els lz [olsi] VolS 1Y 16 1T TS 1GG [ (k|45 ho kalib
NS Alalg T T[4 © 19 1o Beiym ool - siled 1ol 101t 19 Hs 1y | [ TR .G nk o i35
o ISTW T T16 [1317 116 1% 76 (5 sol o heal ol 10 NNZA TSI LTI TS 7 AR 11 a3 Ti6 s T
ol ) 129 1243329 |36 |31 {29 |31 30 [30s5| C¥= g, Tota| 27 1DT7 |1A9 |3} |3 33 (3% Ja% 32 |46 BVA| V- (4.79)
N . « 3= 20 - . SR . £33
No. of | No. of [ Young No. of | No. of [ Young
oa.v.\”_n Mw< = = = = |mhm_ﬁ_.n|,.,=_w 5 5 _ — Young| Aduit | /Adult Nm< - = p 5 Mmu__nmﬂ T . 5 Young| Adult | /Adult Analyst
1o 10 10 10 [0 jo 6 ojolololiw]|o MO Lololo | orolololololollo|o
2ol dles i L es el - &> oley 1O IO | O A o | | o DI 1O D Ko 1 Oolo b 1o [,
lTelololo TOT DOl o[0]0 6 [ioloel Is fololofo [BToTo o = 10T hL
W e 16 16 1ol G316 6@ (6310 [wal A4OlS5 IS TS TI0197 1616 6] 6l o et
(. sl O izl 2] ol l)2] 11 [ IBI1=]a1he 9.7 st O1iol2l1q Lo et 2] 7S 11 21eg o 9.8
o 1S 11 [20 [ 18 |14 21 [16 15 6 [17 16410 W3] ol [T 14 [0 [\ |22 [ 7 IS T 12l 9| 33 o (i3] 1,
8 . e . L 1 S I N S -
Tow| 83 |85 [38 130 [0 (39 (22 [32 |35 [Al, (335 ] CY=1 roal 29 |29 [ 37134 (3% [36 {33 (29 [40 B4 BE| eV LR %
SR D N Y R e 4 N X[ 33) 1 SR T S B : %t S\
No. of | No, of | Young No, of | No. of | Young
Conc| 3 - Replicate . - Young| Adult | /Adult 6 . Replicate Young | Adult | /Adult | Anatyst
% | Day| A B c D E F G H ] J Day| A B 4 D E F G H I J
D |10 o JoTolo|lolo[olo[ololo 1010 1olojo Jolojlolololo[in|o i
4ol mioleles ol elola|Oliolo 1 0 o oo oles | Gla o o [ o WL
sl dlolololololOlololold [olod g71oloflz2l4Ylolo lololols NI LY
d A2l s 67 el (6 lY BAiol? g5 15 1y lel5 IXISTE [FRaq (29[
go,. sl Odjolll [ullolXeeliolteliolg 198149 [as sllo 12319 1z [ [ =170l({0]7 (9% ] a4 4»
o {0 b [ X6[(% 1S — 118160 17616418 [ sl Y (7117 112/ [ - 120 {47158 g3 (el
7 . : 7 . .
s 8 .
ot} 7 |22 ¥22 [ 3% [y 114 (29 32 [, 123 126\ S EFINTY 1 Totall By {3 135 133 136 31 NG 3L (22 (26 G| ob B30
m . , _ XA P S I I Lk 3] 67
X = Dead ,ﬂ\m}\. 77 L

W\Mﬁ_\mn_muam ) 711412014 10:12 AM




FISHER'S EXACT TEST

______ NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
32% Effluent 10 0 10
e St S S .
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALTVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
42% Effluent 8 2 10
__________________ A
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 8.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

CONTROL 10 0 ‘ 10

56% Effluent 10 0 10




CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.
Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
75% Bffluent 10 0 10
___________ A 2
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
100% Effluent 9 1 10
________ i LA
CRITICAL FISHER'S VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 9.

Since b is greater than 6 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHER'S EXACT TESTS




IDENTIFICATION

CONTROL
Effluent
Effluent
Effluent

5 Effluent

Effluent

EXPOSED




AA # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16
File: C:\toxstat\DEQUEENC. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

*kkxkkxx Shapiro - Wilk's Test is aborted ****xx*x*%

This test can not be performed because total number of replicates
is greater than 50.

Total number of replicates = 60

AN # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16
File: C:\toxstat\DEQUEENC. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance
Calculated Bl statistic = 24 .39

Table Chi-square value 15.09 (alpha = 0.01, df = 5)
Table Chi-square value 11.07 (alpha =

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.




TITLE: AA # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16
FILE: C:\toxstat \DEQUEENC.

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 31.0000 31.0000
1 CONTROL 2 29.0000 22.0000
1 CONTROL 3 26.0000 26.0000
1 CONTROL 4 33.0000 33.0000
1 CONTROL 5 29.0000 29.0000
1 CONTROL 6 36.0000 36.0000
1 CONTROL 7 31.0000 31.0000
1 CONTROL 8 29.0000 29.0000
1 CONTROL 9 31.0000 31.0000
1 CONTROL 10 30.0000 30.0000
2 32 % EFFLUENT 1 33.0000 33.0000
2 32 % EFFLUENT 2 34.0000 34.0000
2 32 % EFFLUENT 3 38.0000 38.0000
2 32 % EFFLUENT 4 36.0000 36.0000
2 32 % EFFLUENT 5 24.0000 24.0000
2 32 % EFFLUENT 6 39.0000 39.0000
2 32 % EFFLUENT 7 32.0000 32.0000
2 32 % EFFLUENT 8 32.0000 32.0000
2 32 % EFFLUENT 9 35.0000 35.0000
2 32 % EFFLUENT 10 36.0000 36.0000
3 42 % EFFLUENT 1 27.0000 27.0000
3 42 % EFFLUENT 2 22.0000 22.0000
3 42 % EFFLUENT 3 23.0000 23.0000
3 42 % EFFLUENT 4 34.0000 34.0000
3 42 % EFFLUENT 5 31.0000 31.0000
3 42 % EFFLUENT 6 19.0000 12.0000
3 42 % EFFLUENT 7 34.0000 34.0000
3 42 % EFFLUENT 8 32.0000 32.0000
3 42 % EFFLUENT 9 16.0000 16.0000
3 42 % EFFLUENT 10 23.0000 23.0000
4 56 % EFFLUENT 1 27.0000 27.0000
4 56 % EFFLUENT 2 27.0000 27.0000
4 56 % EFFLUENT 3 25.0000 29.0000
4 56 % EFFLUENT 4 31.0000 31.0000
4 56 % EFFLUENT 5 32.0000 32.0000
4 56 % EFFLUENT 6 39.0000 39.0000
4 56 % EFFLUENT 7 35.0000 35.0000
4 56 % EFFLUENT 8 34.0000 34.0000
4 56 % BFFLUENT 9 32.0000 32.0000
4 56 % EFFLUENT 10 26.0000 26.0000
5 75 % EFFLUENT 1 29.0000 29.0000
5 75 % EFFLUENT 2 29.0000 29.0000
5 75 % EFFLUENT 3 37.0000 37.0000
5 75 % EFFLUENT 4 36.0000 36.0000
5 75 % EFFLUENT 5 38.0000 38.0000
5 75 % EFFLUENT 6 36.0000 36.0000
5 75 % EFFLUENT 7 33.0000 33.0000
5 75 % EFFLUENT 8 29.0000 29.0000
5 75 % EFFLUENT S 40.0000 40.0000
5 75 % EFFLUENT 10 34.0000 34.0000




6 100 % EFFLUENT 1 31.0000 31.0000
6 100 % EFFLUENT 2 34.0000 34.0000
6 100 % EFFLUENT 3 35.0000 35.0000
6 100 % EFFLUENT 4 33.0000 33.0000
6 100 % EFFLUENT 5 36.0000 36.0000
6 100 % EFFLUENT 6 37.0000 37.0000
6 100 % EFFLUENT 7 0.0000 0.0000
6 100 % EFFLUENT 8 36.0000 36.0000
6 100 % EFFLUENT S 32.0000 32.0000
6 100 % EFFLUENT 10 20.0000 20.0000

AA # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16
File: C:\toxstat\DEQUEENC. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between 5 ‘ 447 .733 89.547 2.341
Within (Error) 54 2065.200 38.244
Total 59 2512.933

Critical F value = 2.45 (0.05,5,40)

Since F < Critical F FAIL TO REJECT Ho: All equal

AA # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16

File: C:\toxstat\DEQUEENC. Transform: NO TRANSFORMATICN
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 30.500 30.500
2 32 % EFFLUENT 33.900 33.900 -1.229
3 42 % EFFLUENT 26.100 26.100 1.591
4 56 % EFFLUENT 31.200 31.200 ~-0.253
5 75 % EFFLUENT 34.100 34.100 -1.302
6 100 % EFFLUENT 29.400 29.400 0.398

Dunnett table value = 2.31 (1 Tailed Vvalue, P=0.05, df=40,5)

AA # K1606005, CERIODAPHNIA DUBIA REPRODUCTION, 6-16-16

File: C:\toxstat\DEQUEENC. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL




1 CONTROL 10

2 % EFFLUENT 10 6 9

3 % EFFLUENT 10 6. .9

4 56 % EFFLUENT 10 6.389 20.9 -0.700
5 % EFFLUENT 10 6 9

6 % EFFLUENT 10 6 S




APPENDIX E

Organism History




AQUATOX, INC.

416 TWIN POINTS ROAD
HOT SPRINGS, ARKANSAS 71913
501-520-0560

7RGANISM HISTORY

DATE SHIPPED L(.e @LIENT \ﬂ‘/ MJ\M
Purchase Order #: m«(x/{
SPECIES: Pimephales promelas

Quantity Shipped: BD D
Age: w (-e /l(/ / le //LD [\T_'l{ga)
Brood Stock Source: Andersen : c %7

Culture Water: /

Hardness (Mg/1 ¢

Dissolved Oxygen (Mg/1):

O
Temperature (°C): 93—: l C—J
Feeding: A\[ 7Ll/\—4

Comments:

27N
Shipped Via: Federal Express UPS Overnight Shuttle

Packaged By:

Bill Hall Printers 3171




Toll Free: 800/331-5916
Tel:970/484-5091 Fax:970/484-2514

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 11/25/2013
SPECIES: . Ceriodaphnia dubia
AGE: >3 day
LIFE STAGE: Adult
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: YTC, Selenastrum sp.
Water Chemistry Record: Current ' Range
TEMPERATURE: 22°C 22-26°C
SALINITY/CONDUCTIVITY: - —
TOTAL HARDNESS (as CaCO;): 94 mg/l 76-130 me/l
TOTAL ALKALINITY (as CaCO;): 65 mg/l 65-100 mg/1
pH: 7.98 7.50-8.20

Comments:

Facility Supervisor

Agquatic BioSystems, Inc ¢ Quality Research Organisms




APPENDIX F

Quality Assurance Charts




Reference Toxicant, KCI,

ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL 7 Day
QUALITY ASSURANCE

Reference Toxicant, KCI,

ppm

ARKANSAS ANALYTICAL, INC.
CERIODAPHNIA DUBIA SURVIVAL

QUALITY ASSURANCE
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