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Introduction

This report contains test results for toxicity testing for the City of Sheridan, NPDES
permit number AR0034347. The plant is located in the Southeast ¥4 of the Northwest %
of Section 11, Township 5 South, Range 13 West, in Grant County, Arkansas. The
discharge is to receiving waters named Big Creek to Hurricane Creek, then to the Saline
River in Segment 2C of the Ouachita River Basin.

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

Plant Operations

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

Effluent sample was collected as follows:

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 4—4—16, 1300 4-5-16, 1200
Sample #2 4-5-16, 1357 4-6-16, 1257

Due to cessation of flow, the effluent samples were two composite samples collected at
the final discharge from the City of Sheridan Waterworks. This is specifically allowed in

the permit.

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

laboratory:

Sample Receiving

Date, Time Sample(s)

Temperature Upon Receipt

Information: Received (C)
Sample #1: 4-5-16, 1620 4
Sample #2 4-6-16, 1545 8 (received on ice)

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. Synthetic dilution water was substituted because of either zero flow conditions or
due to an earlier characterization of the receiving water as being toxic.

The dilution water used in the toxicity tests was synthetic moderately hard. 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 10%, 13%, 17%, 23%, and 31%.
The low-flow effluent concentration (critical dilution) was defined as 23% 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. The alternate method suggested in the method (11.3.4.5) for combating pathogen
interference was run in place of the original fathead minnow test. The test chambers were
30 ml plastic cups with 20 ml of test solution. Each chamber contained 2 organisms. The
total number of fish was 40 per test solution. The fish were then combined to perform
growth analysis. 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 D.

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 Pimephales promelas

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 0.399 X
controls
The percent coefficient of variation between replicates must | 16.7% X
be 40% or less for growth
TEST ACCEPTANCE CRITERIA for C dubia
Pass | Fail
Greater than or equal to 80% survival X
Average of 15 or more young per surviving female X
At least 60% of surviving females should have produced 3 X
broods
The percent coefficient of variation between replicates must | 27.4% X
be 40% or less for the young of surviving ferales

Reference Toxicant

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

REFERENCE TOXICANT
Ceriodaphnia dubia 3/2/16 — 3/9/16 Pimephales promelas 3/2/16 — 3/9/16
NOEC Survival: | 250 ppm KCl1 NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KC1 LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 250 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 500 ppm KC1 LOEC Growth: 1000 ppm KC1

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

Ceriodaphnia dubia Pimephales promelas
NOEC/ LOEC Survival 31%/NA NOEC /LOEC survival 31% /NA
NOEC / LOEC Reproduction 31%/NA NOEC / LOEC growth 31% /NA
Mean number of neonates 312 %CV survival (critical 0.00%
(critical dilution) dilution)
%CV Reproduction (critical 31.3% Mean dry weight (critical 0.384
dilution) dilution) in milligrams
%CV growth (critical 8.54%
dilution)
PMSD Reproduction 40.0% PMSD Growth 18.0%

Conclusion

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

The permit issued to the City of Sheridan, AR0034347, specifies that the critical dilution
is 23% effluent. The effluent samples did mot exhibit lethal or sublethal effects at the
critical dilution, and, as such, passed the test.

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

The permit issued to the City of Sheridan, AR0034347, specifies that the critical dilution
is 23% effluent. The effluent samples did not exhibit lethal or sublethal effects at the
critical dilution, and, as such, passed the test.

Biomonitoring Analyst:

Tracy Bounds, Zabrina Ruggles, Ken Rood, Chris Turney, Teresa Coins

Reviewed by:

« -l 1
Al - | -

\ =Ny g ; 'I}__/ ~,
A AN AR et s o

Tracy Bounds, lab manager

S
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PIMEPHALES PROMELAS
PERMITTEE: City of Sheridan NPDES #: AR0034347
Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 4-4-16, 1300 4-5-16, 1200
Sample #2 4-5-16, 1357 4-6-16, 1257

Test initiated (date, time): 4-6-16, 1625 Test terminated (date, time): 4-13-16, 1605

Dilution water used: Moderately Hard Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambers Mean Percent Survival
Effluent Conc % A B C D E 48 hours| 7 days CV %
0% 100 | 100 | 100 | 100 | 100 100 | 100 | 0.0%
10% 100 | 100 | 87.5187.5| 100 87.5 | 95
13% 100 |{ 100 | 100 | 75 | 100 75 95
17% 87.5| 100 | 100 | 100 | &87.5 87.5 1 95
23% 100 | 100 | 100 | 100 | 100 100 | 100
31% 100 | 87.5}| 100 | 100 | 100 100 | 97.5

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate
chambers

Effluent Conc % A B C D Mean Dry Weight CV%
0% 0.294 | 0.390 | 0.475| 0414 0.399
10% 0.366 | 0.376 | 0.404 | 0.344 0.383
13% 0.342 | 0.435 ) 0.403]0.273 0.367
17% 0.325 | 0.395 | 0.436 | 0.395 0.384
23% 0.357 } 0.372 | 0.381 | 0.366 0.383
31% 0.359 | 0.336 | 0.399 | 0.433 0.372

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, (23%)  YES NO X

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

a) LOW FLOW OR CRITICAL DILUTION, (23%) YES__ NO__ X
3. IfNO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP6C): 0
4. IfNO 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)=_ 31 % effluent

b) NOEC growth (parameter TPP6C)=_ 31 % effluent

c) Coefficient of variation (parameter TQP6C)= 16.7 %
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SUMMARY REPORTING FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: City of Sheridan NPDES #: AR0034347
Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 4-4-16, 1300 4-5-16, 1200
Sample #2 4-5-16, 1357 4-6-16, 1257

Test initiated (date, time): 4-6-16, 0935 Test terminated (date, time): 4-12-16, 1440

Dilution water used: =~ Moderately Hard Synthetic

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

PERCENT EFFLUENT

Replicate 0% 10% 13% 17% 23% 31%
A 31 32 39 34 41 35
B X0 13 20 29 14 36
C 33 40 42 39 38 32
D 29 36 38 40 35 35
E 15 19 19 18 37 35
F 28 36 27 30 32 30
G 36 40 39 34 39 35
H 23 18 25 26 20 21

] 26 32 36 36 37 33
J 16 18 19 22 19 15
Mean 23.7 28.4 30.4 30.8 31.2 30.7
Mean/surviving female| 26.3 28.4 30.4 30.8 31.2 30.7
CV%* 27.4 31.3

X=Dead Adult; M= Male (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 Sheridan NPDES #: AR0034347
PERCENT SURVIVAL
PERCENT EFFLUENT 0% 10% | 13% 17% 23% 31%
Time of Reading:
24 HOURS 100 100 100 100 100 100
48 HOURS 100 100 100 100 100 100
Test termination 90 100 100 100 100 100

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, (23%): 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
mumber of young per female for:

2) LOW FLOW OR CRITICAL DILUTION, (23%): YES NO X
3. If NO was answered to 1.a) enter [0] otherwise enter [1] (parameter TLP3B): 0
4. IfNO was answered to 2.2) enter [0] otherwise enter [1] (parameter TGP3B): 0

5. Enter percentage corresponding to each parameter below:

a) NOEC survival (parameter TOP3B)= 31 % effluent
b) NOEC reproduction (parameter TPP3B)= 31 % effluent
¢) Coefficient of variation (parameter TQP3B)= 31.3 %
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APPENDIX A

Chain of Custody Forms




é Arkansas Analy lco/

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

CHAIN OF CUSTODY RECQORD

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

Sheridan Waterworks Sheridan Waterworks Chronic Toxicity 1 Day (100%) [|1. Cool, 4 Degrees Centigrade 4. Thiosulfatc for Dechlorination

104 W High St. P.O. Box 486 2 Day (50%) 2. Sulfuric Acid (H,SO,), pH <2 5, Hydrochloric Acid(HCY)
Sheridan, AR 72150 Sheridan, AR 72150 Reporting Information 3 Day (25%) [3. Nitric Acid (IINO,), pH <2 6. Sodium Hydroxide (NaQH), pH > 12

Telephone: 870-942-2722

TEST PARAMETERS

Bollle Type Code

Attn: David Fitzgerald

Fax: 870-942-1937

( Routine 4)

Preservative Code:| 1

G = Glass; P = Plastic

Email: sheridanwater@windstream.net Bollle Type:]| P V= Septum; A = Amber

MA w”“’ /4}’“'&/1 @’/b\/ g Ans;;:izzfs\slork

Sampler(s) Signature Sampler(s) Printed é Order Number:
Field SAMPLE COLLECTION Number SAMPLE '%
Number Date/s Timels Grab || comp so?&es Malrix IDENTIFICATION/ DESCRIPTION '{:‘;

@’//L/-g///o 200- 1200 || X Water||Final Discharge X Yoo oosy

1. Relinquished by: (Signature}

Date/Time

l¢ 20

7-s-lg

2. Received by:

Signature

SAMPLE CONDITION UPON RECEIPT IN LAB

REMARKS / SAMPLE COMMENTS

3. Relinquished by: {Signature} Date/Time

/

/

AT

A &/‘

. TEMPERATURE GUN ID:

\/Yes ___No

. CUSTODY SEALS:

. CONTAINERS CORREGT: Yes ___No
. COC/LABELS AGREE: Yes ___No
. RECEIVED ON ICE: Yes No

. TEMPERATURE ON RECEIPT: L{ °C

HHT#7/

FOR COMPLETION BY LAB ONLY

Revision 3
14116

N




8100 National Dr.

o Rocky . 7209 CHAIN OF CUSTODY RECORD

FAX: 501-455-6118

CLIENT INFORMATION BILLING INFORMATION Il Project Description Turnaround Time Preservation Codes: ]
Sheridan Waterworks Sheridan Waterworks Chronic Toxicity 1 Day (100%) [[1. Cool, 4 Degrees Centigrade 4, Thiosulfate for Dechlorination
104 W High St. P.O. Box 486 ' 2 Day (50%) |2 Sulfuric Acid (H,SOy), pH <2 5. Hydrochloric Acid(HCI)
Sheridan, AR 72150 Sheridan, AR 72150 Reporting Information 3 Day (25%) [13. Nitric Acid (HINO,), pH <2 6. Sodium Hydroxide (NaOH), pH > 12
Lo
Telephone: 870-942-2722 C Routine > TEST PARAMETERS Bottle Type Code
Attn: David Fitzgerald Fax: 870-942-1937 Preservalive Code:f| 1 G =Glass; P = Plastic
Email: sheridanwater@windstream.net Bollle Type:| P V = Scptuny; A = Amber
; D
Gl ot len Tockee
e - / Arkansas
s ﬂf'ﬂ W VG 7 T AT ‘E Analytical Work
Sampler(s) Signature Sampler(s) Printed é Order Number:
Field SANPLE COLLECTION Numbe SAMPLE 'é
) e
Number Datel/s Time/s Grab || Comp Bu(l)ﬂes Malrix IDENTIFICATION/ DESCRIPTION 5
‘//6’ ~£/16 liss7-1287 | X Wwater|{Final Discharge X Y 1404005
£ 7
1. Relinquished by: {Signature Date/Time 2. Received by: (Signature)} SAMPLE CONDITION UPON RECEIPT IN LAB REMARKS / SANMPLE COMMENTS
Pl d <—/ 4/l / f —~ /‘//}/ﬂ_{/ 1. CUSTODY SEALS: \‘/Yes No
"y o .
sty T ///// 7Y 2. CONTAINERS CORRECT: Yes No
3. GOC/LABELS AGREE: Yes No
3. Relinguished by: {Signature) Date/Time 4. Received by lab: (Signature) 4. RECEIVED ON ICE: Yes No
_ —ln— 5. TEMPERATURE ON RECEIPT: °C
= Ub-ly R e ° 2
g — \ 6. TEMPERATURE GUN ID; HHT#
5 515 “Ridcle_
FOR COMPLETION BY LAB ONLY R

Revision 3
1/4116




APPENDIX B

Effluent and Dilution Water Data




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Fathead Minnow

Lab #/ Sample ID {3450 Test Start (Date/Time) 4., -(l, {,75
Client: Siaer dain Test End (Date/Time) <l-y2,-\w | 1 4O
HS b Day of Test '
1 2 3 4 5 6 7 notes
Control |F>Kys | “f, [Y/3- [W/F y/q q/10 | =y, Yl
D.0. (mg/LYINITIAL 22 2.0 (3. 2 Q% X7 Z.2
FINAL -4 1.0 <L ik < 7.3 74 7%
pH (s.u.) [INITIAL < 2 =.% %.0 g .5 Gl K. i ¥4
A FINAL =35 14 % ] 7.5 7.5 7 Z
‘ttemp (C)  |INITIAL 24 7. 7.0 2% 24 74 Y
FINAL =y 15 25 213 7S 25 Z<
ALKALINITY (mg/L) = g%
HARDNESS (mg/[) 30 Lele
CONDUCTIVITY (umhd 2732 ——n| 2% |-
CHLORINE (mg/L) 0,05 . 005
CONC: ot
D.O. (mg/LYINITIAL g4 K2 T3 %1 <z 5.2 5.5
FINAL (-0 .9 N [ 1Y 1.5 =5 7.
pH (s.u)  [INITIAC 7 Bl 3.4 % .4 %C | 8.2 B 1
FINAL - S & | 2.0 7.7 S ==
temp (C) [INITIAL 75 75 17 27 x4 2.4 Al
FINAL 25 2 a5 25 7.3 2< z5
CONC: 12/,
D.O. (mg/LYINITIAL B4 .+ 1. 2\ T X l\-;..'_g,gj
‘ FINAL (oY 7] G .4 2.2 | 75 7.4 =T
pH (mg/L) [INITIAL .2 3.3 4.7 &% 3 % O 5.4 %}
FINAL = iz G ¢ .o b= 77 7S T34
temp (C) |INITIAL Z4 71 =7 Q4 <Y ZH 2
FINAL ZS z3 25 25 s 25 75
CONC: i 7-/- _ ]
D.O. (mg/L]INITIAL 3 < 2.0 [Fe 2 Kl . 5T
FINAL (0-5 73 N 2. 1 75 T i
pH (s.u.) |INITIAL R %7 <3 Y2 |30
FINAL 5 75 ) ) 7.7 7w
temp (C) |INITIAL 24 ) 2T L% 24 5
FINAL zs z25 25 25 zs 25
CONC: 23/ "
D.O. (mg/LJINITIAL 5.7 9.0 35 < .0 ¥l ¥.0
B FINAL L4 7.2 @ > co- | 7.5 | 7.5
pH (s.u.) |INITIAL T e T\ <A 7.9 | X
~ [FINAL 2.5 WS <0 0 | 77 1.7
temp (C) |INITIAL 272 7. 27 74 g S <
‘ FINAL 75 75 s 25 -5 2<
CONC: XV _ l
D.0. (mg/LYINITIAL X7 .5 X ') % U | ¥.C
FINAL [ T Y P L% A A
pH (s.u.) |INITIAL %1 4.5 ENr 2] 1.9 1 7.9
FINAL T 7% .G R_O 7 T
temp (C) |INITIAL | 23 20 77/ 24 24 25 t
FINAL z 23 25 o5 Zs z$ S
CONC: 100 % A il / & £ 3 IS
ALKALINITY (mg/L) 40 Aty
HARDNESS (mg/L) s2 R
CONDUCTIVITY (umhd 554 ZA2
CHLORINE (mg/L) e 4z o017




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING Ceriodaphnia Dubia
Lab #/ Sample ID i (, 6U00S Test Start (Date/Time) 4-L-1L, / 0G3 S
Client Shenda y TestEnd (Date/Time) Y—(7 (1 / (44O
nis $U Day of Test '
1 2 3 4 5 6 7 notes
Control [MHS 1S [ 4], W K /9 g/ho 4/
D.O. (ma/LJINITIAL X2 .0 . @ .| R ) K2
FINAL 4.0 3.5 <4 L4 2.4 9.1
pH(su) [INIAL_ | S5 [ .9 | <O 2.5 | 4.1 Rl
FINAL 2.2 .1 3.\ 3. % f ) .4
temp (C) [INITIAL 2t T 735 7C ~9 24 Al
FINAL 7 25 75 75 75 z3Z
ALKALINITY (mg/L) <% 4y
HARDNESS (mg/L) 0 i(nln
CONDUCTIVITY (umhd 72771 213
CHLORINE (mg/L) (005 .05
CONC: 10/
D.0. (mg/L]INITIAL S 7. | T g\ %\ K2
FINAL 2.2 2.7 %.2 L2 <. €.
pH (s.u) [INITIAL <2 <.\ <A e &0 %52
FINAL 3. Z 3.2 3.1 2. g2 €.z
temp (C) [INITIAL 5 77 2.2~ A2 29 1T KXy
FINAL zS zs |1 25 13 25 235
CONC: 137,
D.0. (mg/L]INITIAL R 31T | F FA % . { il
FINAL BA . 5.2 3.5 ¥.w 3. b
pH (mg/L) [INITIAL 2L X\ 22 e % -0 %. i
. FINAL L7 L7 %1 L.o ¥. 2 ¥ 1
temp (C) [INITIAL 24 7\ 1C- 24 24 Z4
FINAL Zs A 25 7L 75 235
CONC: 77
D.O. (mg/LINITIAL < A0 T g %\ |
FINAL %S 8.4 22 | 3.2 . (2.
- JpH(5.u.)  [INTTIAL X2 | BN 2.7 Z % %0 | S
FINAL 3.7 R S o 3. %. 1 g1
temp (C) |INITIAL 24 20 Z7Z 29 Q4 25
FINAL zZS 25 25 25 5 |z5
CONC: 757 _
D.0. (mg/L]INITIAL <7 4.0 [F.5 €.C D) .o
FINAL 2.5 3.5 ¥ 2 R.1 L. 6 3.5
pH (s.u.) JINITIAL < | <. O |1 %\ X e LY g.C
FINAL 2.1 Tz 2.1 X -1 <.
temp (C) |INITIAL 22 70 27 a4 a4 25
FINAL s RS 75 25 2S5 A=
CONC: =1/
D.O. (mg/L]INITIAL 8.1 A0 [T+ 0 2.0 3.0
FINAL 3-S & % .2 | K. ¥ b %S
pH (s.u) |INITIAL 3] 2.4 =1 &1 1.5 1.9
FINAL 32 g L 3. 7.9 E.\ 2.0
temp (C) [INITIAL 25 7 0) 7 AL 24 25
- FINAL zs Zs 23 = s s
CONC: 100 % ) - A |2 H [
ALKALINITY (mg/L) uo_ s 24
HARDNESS (mg/L) 52 q4-
CONDUCTIVITY umhd 27 & £52.
CHLORINE (mg/L) PRYR 0.07]




APPENDIX C

Fathead minnow raw data and statistics




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID ¥ \(e0ty0OS TEST START _DATE 4., 1y TIME |25
CLIENT <o sidon TESTEND  DATE {-{Z{W TIME |09
AGE AND SOURCE OF MINNOWS A s tow . LZQ.L_
D AY (NUMBER SURVIVING) v SURVIVAL
REP# [start 1 2 3 4 5 6 7% NS
[cone: A < 3 ) 5 S 3 5 Z o MEAN %]V
B g ! & 3 S ¥ 2 oo
, \E ¥ T |- 8 3 < g | 8 | oo | 10| ol
Co{\*k’o D 3 ¥ -1 g ¥ g g oo
E + g ¥ g g g g g o0
-JREPZ [start 1 2 3 4 5 6 71% MEAN %[CV
[CONC:  |A Z 4 g g =3 o2 < = oS
B X B 5 3 s g 3 (o)
e € S 1% 9 9 31 7 5195
ol B I A 2 O A S
E T < 5 3 | 5 5 v 5 oo
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC. _ |A S A 5 5 g < % | Too
B % £ g < g S r's oo
27 5 g 3 g 3 s § oo 1499
27 b @ L (- Ls [ Lz w TS
E v .5 g 5 g 3 3 {00
REP# [start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: |A X g it g < 71 ! i 35S
B 3 % ¥ 5 3 53 5 e
C g o 3 3 % 5 &5 [ G
l’)‘l < 1D g e 3 g 3 4 < 1o0 d
E h < 1 ] 1 2 i i IS 1
REP# |start 1 2 3 4 5 6 71% . [MEAN %|CV
[CONC: |A ¥ i i1 3 g Z = o oo
B- ] % 5 5 S 3 ¥ .| 8§ oo = toy
TC 5 | v [ 8 | 5 | 5§ | s | % | oo |0 %
2% Ip S 5 g 5 1 5 |38 oo
E - 5 g g g & 21 Y ) )
REP# |start - 1 2 3 4 5 6 71% MEAN %|CV
[CONC: A X 3 3 S T s 5 g (=9}
~ B 3 3 3 7 7 7 i 815 1 e
ZD\M/' c < & 3. s > ¥ 3 oo "175
D g S g % 3 % 3 10
E T 5 3 g 5 3 F s oD
ANALYST 22 | kR | & | o |1 P et | b | 4h
DATE: AW dd-lu ] g.guldgdutd-o-iwd giilel doz-ho| d-12-10
TIME: 16z | 121S | 142S | 3D 1 1Ww3S 1245 1iSce | lees

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

Revision 1
11/30/10 ' -




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID Kjlbh 0dc0S TEST START  DATE(Aa s TIME \LhZ 5
CLIENT ShaN\dANX\ A TEST END DATE 4-13-1b TIME  j,0S
AGE AND SOURCE OF MINNOWS A1 Aty . < 2thihs
D AY (NUMBER SURVIVING) i SURVIVAL
REP#  |start 1 2 3 4 5 6 71% MEAN %
[CONC: ]A ‘ B2 2 D 2 2 2 2 Z - =2
B { i
a]\fk‘( b ) T S P S R P R sy B ey =
E
JREP# [start 1 2 3 4 5 6 71% MEAN %[CV
[CONC: A Pl 2 71 ) Va 2 7 T
B |
. c |
' \b/ ) D | J 1 i —_ == Ji
E
REP# |[start 1 2 3 4 5 6 71% MEAN %][CV
[CONC: |A s 2 | o X o 2 7
B \ ]
. C
\% [ B T 1 {7 = : 1
' E
REP# |start 1 2 3 4 5 6 1% MEAN %]|CV
[CONC: |A - 2 2 2 2N 2 2, 7
- B 2 1 7
! C | i i
\4() - D JL——— i -:l'_\ b v-l—’ )— lb ’L
E
REP# |start 1 2 3 4 5 6 71% . IMEAN %[CV
[CONC:. _|A > X 7 2 BN 2 A 7 T
B | 3
. / ] |
@% - D 4._.\ bJ-—- - Jr -
E . .
REP# |[start - 1 2 3 4 5 6 7% MEAN %|CV
fCoNC: A % 7% 2 2 2 2 2 L Z
B
7 I\\/( C ] . .
9, ) - T T 1 L L
E
ANALYST = Tye | X 170 |40 | Lo | ¥o
DATE: Aok lerperit] 3ACRWT A e | d=(0-6] Yy (A6 ] Y-t bld-zb
TIME: WZS TS [\Y429 11830 | 11pZ] 120 | [So0 110
TV = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100"
¥ b U-i2-1b
Revision 1

11/30/10 C




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLEID

ilv OodooS  TEST START  DATE LAZNY TIME

2SS

CLIENT S Aaai 5

TEST END

DATE 4-U& 1|, TIME

[§¥e]om)

AGE AND SOURCE OF MINNOWS __ A vl X, =70 u<

- DAY (NUMBER SURVIVING) SURVIVAL
start 2 3 £ 5 6 71% MEAN %
[CONC:  |A ? 19 =2 2 7 2 2 2 7 2oV
B i [ I
C : | /
”8.(0\ D A= | 1T+ e [ T
. E .
JREP# [start 2 3 4 5 6 71% MEAN %[CV
[CONC: |A a5, WA &) 2 2. [ 2 T Z
B 7 ]
. C
\O / ' D & L — A A ~ - -
E
REP# |start 2 3 4 5 6 71% MEAN %[CV
{CONC: |A )X Z 2 3 . 2 pa
B ‘ !
' C [I
\23/ D i 2 — - -
E —
REP# [start 2 3 4 5 6 71% MEAN %|CV
[CONC: |A <IN 2 2 2 2 ®) s z
B 1
) C
A
\ ){ / . D i Jd o 4 — - 1. kS
E :
REP# [start 2 3 4 5 6 71% . [IMEAN %[CV
[CONC: _|A TN 2 2 2 12 2 2 z
B -
- . C
173 / . |D A | = -4 + BN < L -
v E . .
REP# |start - 2 3 4 5] 6 7[% MEAN %|CV
[CONC:  |A =% 2 N L 2 8 4 7
B i ]] 4/ Z z
v C -J-— = i . Z-
3\/ ) - i 1 ! i { ] [
E R ~
ANALYST = (AT X |zt |&C 1R _1eb 140
DATE: LA laueg i |u-s-t [ 49-lb [e-T00d il ep-b lui3a\o
TIME: b 1245 | 125 | V920 | T35 |43 [30°0] WO

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

b G

Revision 1
11/30/10




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

[AB#/SAMPLEID Ky o

TEST START DATE/,

e TIME (525

CLIENT avondaousn  C TESTEND _ DATE 02, TIME Lz0S
AGE AND SOURCE OF MINNOWS Ay o X, 220k
DAY (NUMBER SURVIVING) SURVIVAL
REP# [start 1 2 3 5 6 7% MEAN %15V
| [CONC: ]A <% N Z o) Q 2 2 > 7
] B ‘
€ - l
m/\&(D D L = - L - - ~
E .
JREP & |[start 1 2 3 4 5 6 7% MEAN %[CV
[CONC: ™ |A Z 1M 2 . QL 2 2 7 T
B i \ i ]
ol B E 1L L 2| > 7 Z
E
REP# |start 1 2 3 4 5 6 71% . [MEAN%[CV
[CONC: |A 14 2 .2 2 2 o) A 2
| B ]
\ ;K | I
| \Qg/ . D e N i Al 1 P T T
| E
REP# |start 1 2 3 4 5 6 71% MEAN %[CV
[CONC. |A PN 2 2 2y 2 ~ 1 T
B
'[‘. C
\-’//k D 5 — J, pa - J/ o~ -
E
REP# |stant 1 2 3 4 5 6] 7% - JMEAN %[CV
‘ |CONC: |A S IN 2 A . 2 ) T [L
| B ) !
, C !
‘ ’Z?)/ . B i ~ B ! i s L
E . ,
REP# |start - 1 2 3 4 5 6 7% MEAN %[CV
[CONC: A = 2| Z 2 2 2 ») 2 z
B ; ;
. C . .
%\\ /‘ D & B I X . L J/
E
ANALYST Z | Yo | ox Y K¢ T | He | 4b
DATE: LAt leraey, | “i-$ e H-G-1k ‘f—inb Wil 4216 iv\—i3~\f
TIME: Va?Aa | 1300 | VS04 14230 \@3 (S10 | [0S
1635 € o 1o
CV = PERCENT COEFFICIENT OF VARIATION: STANDARD DEVIATIONIMEAN 100
¥ to Y-12-il,
Revision 1
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SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB#/SAMPLEID ijy,odcoS  TESTSTART DATE(AOTME 14,75
CLIENT Shoaaddn _ {/ TESTEND  DATE 4iA}o1IME lwps
) AGE AND SOURCE OF MINNOWS ,af,.;, WETDX , cathare
_ DAY (NUMBER SURVIVING) SURVIVAL
: REP# Istart 1 2 3 4 5 3 7% MEAN %GV
[CONC:  |A 2T 2 Pl 2 -7 bR 7L 7
B i ]
OC"MO D L N r Tt AN 1 »
E : . |
JREPE_ [s&rt 1 2 3 4 5 8 7% MEAN %|CV |
[CONC: A A 1 i | L } ] |
B 2 2 2 rd ) 2 Z
G | ] 1 z | Z
N [ . D B il _[_ 1 . ] - 2z
Ot E
REP# |[start _ 1 2 3 4 5 6 71% MEAN %[CV
[CONC: 1A T 2 | o 2 2 ) L Z ‘
B 1 | 1 1 Z
€ T T T L = » 7 ‘
Al B 1 "0 ¥ & & o o C |
_E_____J —
IREP# |starf 1 2 3 4 5 6 1% MEAN %|CV
[CONC:. 1A B 2 2 2 AN ) L 12 ‘
B
, c
/&‘/ < D 4 = T A= —— o
KE : .
REPE# [start . 1 2 3 4 5 6 71% - [MEAN %ICV |
[CONC: A X L] 2 2 2 2 2 7 1 |
B
¢ f c
./] % / . D | A — 4 A - L
[ E ] .
REP# |start 1 2 3 4 5 6 71% MEAN %|CV
[CONC: |A <= N 2 2 2, 2 i} 2 1
) B
P\ [C i1
D s A A A -~ + L~
E _ , .
ANALYST 7 _| V& o a0 Q0 A b iy
DATE: 1 Aoctle | U6 -Gt | Y=ol v~ -t 4z )L
TIME: w23 | 1315 | 15D\ 1830 1)(z35 {id>5 [s10 [iees
OV = PERGENT COEFFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100"
£ -Ho Y-k
Revision 1

11/30/10 ) N




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/SAMPLE ID ¥ 10 0Ll 0GOS TEST START DATE[,AONYTIME V75
CLIENT Shhonadain € TESTEND ___DATE -3\ TIME  [LY\OS
AGE AND SOURCE OF MINNOWS ¥ Az a2y, 2240 jvs
DAY (NUMBER SURVIVING) Y SURVIVAL
REP#  |start | 1 2 3 % 5 6 7[% MEAN %
[eoRe_lA i S 2t N M ] e &
' -
c . ] [ -
oS \ B o I e S e
C E
JREPE |[s@nt 1 2 3 4 5 6 71% MEAN %[CV
[CONC: {A *$ Z 2 2 2 2 (= Z
B
, C
\O / . b 5 1 1 T = 2
E
REPZ |start 1 2 3 4 5 6 7% MEAN %]CV
ICONC: _|A KL 2 2 D) 9 ) L =
B :
C
A '__J_
5 /. D R N A ]
REP# [start 1 2 3 4 5 6 71% MEAN %[CV
[cONC:  |A x X =z N 2 S ey L. 2
B 2 2 2 2 [ 2
<y C { 1 i 1 1 i
\/’g /< D — - Pl S Y oo Z
{E :
REP# st 1 2 3 4 5 6 71% _[MEAN %ICV
[CONC:  |A 2 BN 2 = >, = - L 7
5 .
-1 IC
/!‘/% / 15 — . — i L 2 i LR
E . .
REPZ |statt 1 2 3 4 5 6 71% MEAN %|CV
[CONC: |A S X 2 ) 2 2 T 72
B
g \ /€
( D .L/ e ———— =" > '— P
E _
ANALYST AL e | (Ml<€o 1<) tix |4b |4y
DATE: [Aég\b, s1afP\b| Y31t | Y4l L{~\13;' 2 g1, [\ u-\s_IE
TIME: 1675 1330 [157=5 118920 | 1w351hal\S | Isis w;gus
GV = PERCENT COEEFICIENT OF VARIATION: STANDARD DEVIATION/MEAN * 100
¥ b y-(2-ik
Revision 1

11/30/10 .




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/ #s: K1604005 TEST DATES (BEGIN / END); 4/6/16 - 4/13/16
CLIENT: Sheridan WEIGHING DATE / TIME: 4/15/16, 1345
ANALYSTS: CT, TB DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numser| OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP # (9) (g) )] LARVAE (mg)
CONTROL |A 0.97314 0.97079 0.00235 8 0.294 AVG DRY
B 0.96747 0.96435 0.00312 8 0.390 WEIGHT (mg)
MHS C 0.99662 0.99282 0.00380 8 0.475 0.399
D 0.98073 0.97742 0.00331 8 0.414 Ccv
E 0.95924 0.95585 0.00339 8 0.424 16.7
CONC: A 0.95966 0.95673 0.00293 8 0.366 AVG DRY
B 1.03177 1.02876 0.00301 8 0.376 WEIGHT (mg)
10% C 1.03971 1.03648 0.00323 8 0.404 0.383
D 1.00913 1.00638 0.00275 8 0.344 cv
E 1.00854 1.00515 0.00339 8 0.424
CONC: A 0.99995 0.99721 0.00274 8 0.342 AVG DRY
B 1.00730 1.00382 0.00348 8 0.435 WEIGHT (mg)
13% C 1.01016 1.00694 0.00322 8 0.403 0.367
D 1.01789 1.01571 0.00218 8 0.273 Ccv
E 1.02611 1.02305 0.00306 8 0.383
CONC: A 1.02791 1.02531 0.00260 8 0.325 AVG DRY
B 1.04321 1.04005 0.00316 8 0.385 WEIGHT (mg)
17% C 0.95838 0.95489 0.003489 8 0.436 0.384
D 0.97880 0.97564 0.00316 8 0.395 cv
E 0.99255 0.98959 0.00296 8 0.370
CONC: A 0.98247| 0.97961 0.00286 8 0.357 AVG DRY
B 1.00429 1.00131 0.00298 8 0.372 WEIGHT (mg)
23% C 1.03362 1.03057 0.00305 8 0.381 0.384
D 1.00983 1.00890 0.00293 8 0.366 CcVv
E 1.02794 1.02442 0.00352 8 0.440 8.54
CONC: A 1.02005 1.01718 0.00287 8 0.358 AVG DRY
B 1.00933 1.00664 0.00269 8 0.336 |WEIGHT (mg)
31% C 0.97818 0.97500 0.00319 8 0.399 0.372
D 0.96338 0.95992 0.00346 8 0.433 cv
E 0.96799 0.96534 0.00265 8 0.331
CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:
Revision 0

11/30/2010




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB # [ #s: K1L04005 TEST DATES (BEGIN/END): G-l ] -3k
CLIENT: _Sheridan WEIGHING DATE / TIME.__g-1S-lLs , 1395
ANALYSTS: o CF DRYING TEMP (DEGREES C): _uo®°c
SAMPLE ID: _ Oud-£e DRYING TIME (HOURS): 24N (S,
‘ FINAL DRY
DRY INTIAL | TOTAL DRY WEIGHT
WEIGHT WEIGHT | WEIGHT OF |\ veerl  OF
| TIN+LARVAE TIN LARVAE oF | LARVAE
REP# (9) (9) (9 LARVAE| (mg)
coNTROL [AS}H [.9713jY  [p.61079 X AVG DRY _
B2 |94 [0.90643S ? WEIGHT (mg)
C33 | gqtelp) |0 .99 282 2
D [.qQ 0173 [&.47742 ¥ cv
ESS[.95924 [0.955%S B
lconc:  1ASL | .95 10695673 % |AVG DRY
BS7[LO3i77 | 1.028T7 6 [ WEIGHT (mg)
: / CS% [1.0297) [ 1.0264K g
{01 DS9[i.009(3 | 1.0063% 5 cV
A ESiol 1.00854 | j.00S1S 5
[conc ARSI I qq9q8] ©.99 72 B AVG DRY
B ] 06730 | 1.003%2 5 WEIGHT (mg)
. [Csiz|l.0foil, 1. co9F i3
% DS 1.61789 101571 23 v
ESig] .02 LIt | {02205 5
lconc:  |ASj| 10279 | 1.6253] b AVG DRY
Boiz| 1,0432) | i.o4005 o WEIGHT (mg)
/ Csigl .4583% [ 0554%9 5 ,
U/ [PSia] . a7k80 | 0.97504 L cV
Es2o| 492551 0.98859 P
[cone:  [ASu [ ARF4 9 0.974 Gl g AVG DRY
- |BS22| .004Y ] jo0 (B B WEIGHT (mg)
2-/ €S| 1.033(L | |.03057 3
22" Pl 100232 1. 00640 8 cv
ES2<1 1,009 1 1.0Z2yd2 g
[conc: |AS2L] {. 0005 [ .o 11 ® AVG DRY
. BSN| 1. 00§42 L. oo by 3 WEIGHT (mg)
o\, [€s11:97%19 09700 5
1N D329]: Q3 3¥ 0. 45392 5 cv
: ES30l:9¢(:Ta9 [0.9653¢ 8
. ‘CV = (STANDARD DEVIATION/MEAN)*100
REMARKS:

Revision 1
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AA # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: c:\toxstat\SHERIFH. Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

g
1

0.204
W = 0.791

Critical W (P = 0. =
Critical W (P = 0.01) (n = 30) = 0.900

Data FAIL normality test. Try ancther transformation.

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

AR # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: c:\toxstat\SHERIFH. Transform: ARC SINE (SQUARE ROOT(Y))

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

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 # XK1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-~16

FILE: c:\toxstat\SHERIFH.

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

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 1.0000 1.3931
1 CONTROL 2 1.0000 1.3931
1 CONTROL 3 1.0000 1.3931
1 CONTROL 4 1.0000 1.3931
1 CONTROL 5 1.0000 1.3931
2 10 % EFFLUENT 1 1.0000 1.3931
2 10 % EFFLUENT 2 1.0000 1.3931
2 10 % EFFLUENT 3 0.8750 1.2094
2 10 % EFFLUENT 4 0.8750 1.2094
2 10 % EFFLUENT 5 1.0000 1.3931




3 13 % EFFLUENT 1 1.0000 1.3931
3 13 % EFFLUENT 2 1.0000 1.3831
3 13 % EFFLUENT 3 1.0000 1.3931
3 13 % EFFLUENT 4 0.7500 1.0472
3 13 % EFFLUENT 5 1.0000 1.3931
4 17 % EFFLUENT 1 0.8750 1.2024
4 17 % EFFLUENT 2 1.0000 1.3931
4 17 % EFFLUENT 3 1.0000 1.3931
4 17 % EFFLUENT 4 1.0000 1.3931
4 17 % EFFLUENT 5 0.8750 1.2094
5 23 % BEFFLUENT 1 1.0000 1.3931
5 23 % BFFLUENT 2 1.0000 1.3931
5 23 % BEFFLUENT 3 1.0000 1.3931
5 23 % EFFLUENT 4 1.0000 1.3931
5 23 % EFFLUENT 5 1.0000 1.3931
6 31 % EFFLUENT 1 1.0000 1.3931
6 31 % BFFLUENT 2 0.8750 1.2094
6 31 % EFFLUENT 3 1.0000 1.3931
6 31 % BEFFLUENT 4 1.0000 1.3931
6 31 % BEFFLUENT 5 1.0000 1.3931
AA # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: c:\toxstat\SHERIFH. Transform: ARC SINE (SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control«Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 1.393
2 10 % BFFLUENT 1.320 22.50 16.00 5.00
-3 13 % EFFLUENT 1.324 25.00 16.00 5.00
4 17 % EFFLUENT 1.320 22.50 16.00 5.00
5 23 % EFFLUENT 1.393 27.50 16.00 5.00
6 31 % EFFLUENT 1.356 25.00 16.00 5.00

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




AA # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: C:\TOXSTAT\SHERIFG. Transform: ARC SINE (SQUARE ROOT (Y))

Shapiroc - Wilk's test for normality

o
It

0.060

=
Il

0.966

Critical W (P = 0. =
Critical W (P = 0.01) (n = 30) = 0.900

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

AR # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: C:\TOXSTAT\SHERIFG. Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of wvariance
Calculated Bl statistic = 3.83

Table Chi-square value = = 0. =
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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

TITLE: AR # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
FILE: C:\TOXSTAT\SHERIFG. ’
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.2940 0.5731
1. CONTROL 2 0.3900 0.6745
1 CONTROL 3 0.4750 0.7604
1 CONTROL 4 0.4140 0.6990
1 CONTROL 5 0.4240 0.7091
2 10 % EFFLUENT 1 0.3660 0.6497
2 10 % EFFLUENT 2 0.3760 0.6601
2 10 % EFFLUENT 3 0.4040 0.6888
2 10 % EFFLUENT 4 0.3440 0.6267
2 10 % EFFLUENT 5 0.4240 0.7091
3 13 % EFFLUENT 1 0.3420 0.6246
3 13 % EFFLUENT 2 0.4350 0.7202
3 13 % EFFLUENT 3 0.4030 0.6878
3. 13 % EFFLUENT 4 0.2730 0.5498
3 13 % EFFLUENT 5 0.3830 0.6673
4 17 % EFFLUENT 1 0.3250 0.6066




4 17 % EFFLUENT 2 0.3950 0.6796
4 17 % EFFLUENT 3 0.4360 0.7212
4 17 % EFFLUENT 4 0.3950 0.6796
4 17 % EFFLUENT 5 0.3700 0.6539
5 23 % EFFLUENT 1 0.3570 0.6404
5 23 % EFFLUENT 2 0.3720 0.6560
5 23 % EFFLUENT 3 0.3810 0.6652
5 23 % EFFLUENT 4 0.3660 0.6497
5 23 % EFFLUENT 5 0.4400 0.7253
6 31 % BFFLUENT 1 0.3590 0.6425
6 31 % EFFLUENT 2 0.3360 0.6183
6 31 % EFFLUENT 3 0.3990 0.6837
6 31 % EFFLUENT 4 0.4330 0.7182
6 31 % EFFLUENT 5 0.3310 0.6130
AA # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: C:\TOXSTAT\SHERIFG. Transform: ARC SINE (SQUARE ROOT(Y))
ANOVA TABLE
SOURCE DF SS MS F
Between 5 0.003 0.001 0.268
Within (Error) 24 0.060 0.003
Total 29 0.064
Critical F wvalue = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal
AR # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: C:\TOXSTAT\SHERIFG. 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 0.683 0.399
2 10 % EFFLUENT 0.667 0.383 0.514
3 13 % EFFLUENT 0.650 0.367 1.049
.4 17 % EFFLUENT 0.668 0.384 0.474
5 23 % EFFLUENT 0.667 0.383 0.501
6 31 % EFFLUENT 0.655 0.372 0.885
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=24,5)
AA # K1604005, P. PROMELAS 7 DAY CHRONIC, 4-6-16
File: C:\TOXSTAT\SHERIFG. 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 10 % EFFLUENT 5 0.072 18.0 0.017
3 13 % EFFLUENT 5 0.072 18.0 0.032
4 17 % EFFLUENT 5 0.072 18.0 0.015
5 23 % EFFLUENT 5 0.072 18.0 0.016
6 31 % EFFLUENT 5 0.072 18.0 0.028




APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics




Ceriodaphnia dubia

SURVIVAL AND REPRODUCTION TEST

Discharger: City of Sheridan Lab Number/s Analyst: th
Location: K1604005 Test Start - Date/Time: 4-6-16/0935
Date Sample Collected: See COC Test Stop - Date/Time: 4-12-16/1440
No. of [ No. of | Young No. of | No. of { Young
Conc |1 Replicate Young{ Aduit | /Adult| AnalystiziConc {4 . Replicate Young| Adult [ /Adult | Analyst
% Day| A B C D E F G H ) J Day| A B o] D E F H | J
1l Y] 0 o[ 0 0 [¢] 0 0 ‘o] - 0 0 10 0.0 1 :Q .0 0 [¢] R Y 0 0 0 0 10 0.0 b
2 0 0 0 0 0 o] ol 0 -0 0 4] 10 0.0 2 0 0 0 ol of gl - o] 0 0 0 .10 0.0 tb
—_ 3 6 Y] 6 8| - 3] 6 3] ol ‘0 0 30 10 3.0 o 3 4 0 0 7 0l 8l 0 5 0 27 10 2.7 b
[S 4 0 0 1 0| . 6 9 0 4 5 5 30 9| 3.3 = 4 0 5 0 0 6 71 4 0 8] 31- 10| 34|
€ 5 11 0 11 10, 9| 0 " 9] -8 11 80 -9 8.9 . ™~ 5 18] 12 17 15 12). 1o 16 14 14 127 10 127 tb
8 6 14 0l 151" 13 Q 13 19 10 13 Q 7 9] 108 - 6 17 12 22 18 0 16]- 6 17 0 123 10| 123 b
7 . . 0 ) 7 - . | 0] .
8 B R P : 0 8 C . of - .
Total 31 0 33 29 15 28 36 23 26 16 237 Avg. = Total 34 29 39 40 18 26 36 22 308 Avg. = 30.8
X ] Gl e s - CV.= ) R ] L CV.= 234
No. of | No. of { Young No. of | No. of | Young
Conc |2 Replicate Young{ Adult | /Adult Conc |5 Replicate Young| Adult | /Adult| Analyst
Day| A B [ E F G H I J Day| A B o] D E F H 1 J
1 0 0 Q- :-0). [{] 0l . 0] - 0 Y] 0 0 0 0.0 1 0 0 0 0} ol [ o] 0 0 0 10 0.0 b
2 0 0 0] - 0. 0l - -0 o 0 0 0 0 0 0.0 2 0 0 0 0] 0 0 Q 0 0 10 00¢f . b
2 3 6 0 3] 5 0 7 6 4 5 0 35 0 3.5 ) 3 6 0 6 6 0 Q 7 0 35 10 3.5 th
S 4 - 0 3 0 1 7 11 1| 4 al 4 31 10 3.1 2 4 1} 4 0 0 4 7 0 6 32 10 3.2 b
‘o_' 5 9 .10 14]. 12 12 0 13| 14 11 14 109 10 10.9 &) 5 14 10 14( 12 16 13 12 13 118 10 11.8 b
6 17 0 20 18] 0f . 18| 20 -0 16 0 109]. 10 10.9 6 20 0 18 17 17 17! 0 i8 0 127 10 127 b
7 - - Q 7 - |- 3 0
8 . . - I - 0 8 . N N L . . 0
Total 32 13 40 36 19 36 40 18 32 18 284 Avg. = Total 41 14 38 35 37 32 39 20 37 19 312 Avg. = 31.2
) i : : CV.= N j ) L CV.= 313
No. of | No. of | Young No. of | No. of | Young
Conc |3 Replicate Young|{ Adult | /Adult Conc |6 Replicate Young| Adult | /Adult] Analyst
Day| A 8 [of E F G H 1 J Day| A B C D E F H ! J
1 4] 0 0 -0 ol 0 0 0 0 0 4 10 0.0] - 1 0 ‘0 o] .0 0 “0F 0 [¢] 0 0 "1 10 0.0 b
2 0 0 0 0 0 5] 0 0 0 0 Q 10 0.0 2 0 0 0 0 0l 0 4] 0 0l 0 0 10 0.0 b
9 3 5 0 7| 7 0 8 6 0 6 0 37 10 3.7 e 3 7 Q 5 6 0 6 -5 0 0 0 29 10 2.9 ib
S 4 1 6 Q 0 6 10 0 0 [ 6 28 10 29 PN 4 0 ‘6 3 0 6 9 [s] 7 6 6 43]- 10 43 b
[X] 5 13 14 14 12 12 o] 13 15 13 Kkl 117 10 11.7 - 5 12 i2 12 14 13 2l 14 14 11 0 104 10 104 b
A 6 20 0 21 18 1 11. 20 10 17]. 2 121 10 12.1 bid 6 16 18 12]. 15 16 13] 16 0 16, 9 131} 10 131 b
7 ) C ) 0 7 i 4 - 0
8 . . 0 8 . ol . 0
Total 39 20 42 38 19 27 39 25 36 19 304 Avg. = Total 35 36 32 35 35 30 35 21 33 15 307 Avg, = 30.7
- ) N C\V.= ) B CV.= 23.0
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Cerlodaphnia dubia

SURVIVAL AND REPRODUCTION TEST

Discharger:

Shewrelan

Lab Number/s

+{{ Analyst:

Location:

i1 0Yors

| Test Start - Date/Time: 4-lb-1lb /DA > S

Date Sample Collected: See COC

.| Test Stop - Date/Time: & —{2. - (, 'l/ 14 40

No. of | Young No. of | No. of { Young
Conc 1 Replicate Adult | /Adult :'-_fi Conc 4 Replicate Young| Adult | /Adult | Analyst
Ye Day( A E F G J : % Day B _C F G | J '
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
10% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
13% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05)_IS LESS THAN 0. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
B NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10

17% effluent 0 10 10




CRITICAL FISHER'S VALUE (10,10,1) ({(p=0.05) IS LESS THAN 0. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
23% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
31% effluent 0 10 10
TOTATL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) IS LESS THAN O. b VALUE IS O.
NO SIGNIFICANT DIFFERENCE
SUMMARY OF FISHER'S EXACT TESTS
NUMBER NUMBER SIG

GROUP IDENTIFICATION EXPOSED DEAD (P=.05)




CONTROL 10 1
1 10% effluent 10 0
2 13% effluent 10 0
3 17% effluent 10 0
4 23% effluent 10 0
5 31% effluent 10 0




AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16
File: C:\TOXSTAT\SHERICD. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

Frixk%*k% Shapiro - Wilk's Test is aborted *****x%%%

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

Total number of replicates = 60

AA # K1604005, CERICDAPHNIA DUBIA REPRODUCTION, 4-6-16
File: C:\TOXSTAT\SHERICD. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 2.65

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

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

TITLE: AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16
FILE: C:\TOXSTAT\SHERICD.
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
GRP . IDENTIFICATION REP : VALUE TRANS VALUE

1 CONTROL 1 31.0000 31.0000

1 CONTROL 2 0.0000 0.0000

1. CONTROL 3 33.0000 33.0000

1- CONTROL 4 29.0000 29.0000

1 CONTROL 5 15.0000 15.0000

-1 CONTROL 6 28.0000 28.0000

1 CONTROL 7 36.0000 36.0000

1 CONTROL 8 23.0000 23.0000

1 CONTROL S 26.0000 26.0000

1 CONTROL 10 16.0000 16.0000

2 10 % EFFLUENT 1 32.0000 32.0000

2 10 % EFFLUENT 2 13.0000 13.0000

2 10 % EFFLUENT 3 40.0000 40.0000

2 10 % EFFLUENT 4 36.0000 36.0000

2 10 % EFFLUENT 5 18.0000 12.0000

2 10 % EFFLUENT 6 36.0000 36.0000
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AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16

File: C:\TOXSTAT\SHERICD.

Within (Error)

Transform: NO TRANSFORMATION

ANOVA TABLE




Critical F wvalue = 2.45 (0.05,5,40)
Since F < Critical F FAIL TO REJECT Ho: All equal

AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16

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

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 23.700 23.700
2 10 % EFFLUENT 28.400 28.400 -1.145
3 13 % EFFLUENT 30.400 30.400 -1.633
4 17 % EFFLUENT 30.800 30.800 -1.730
5 23 % EFFLUENT 31.200 31.200 -1.828
6 31 % EFFLUENT 30.700 30.700 -1.706

Dunnett table value = 2.31 (1 Talled Value, P=0.05, df=40,5)

AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16

File: C:\TOXSTAT\SHERICD. 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 10 % EFFLUENT 10 9.479 40.0 -4.700
3 13 % EFFLUENT 10 9.479 40.0 -6.700
4 17 % EFFLUENT 10 9.479 40.0 -7.100
5 23 % EFFLUENT 10 9.479 40.0 -7.500
6 31 % EFFLUENT 10 9.479 40.0 -7.000
AA # K1604005, CERIODAPHNIA DUBIA REPRODUCTION, 4-6-16
File: C:\TOXSTAT\SHERICD. Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 23.700
2 10 % EFFLUENT 28.400 120.00 75.00 10.00
3 13 % EFFLUENT 30.400 122.50 75.00 10.00
4 17 % EFFLUENT 30.800 126.50 75.00 10.00
5 23 % EFFLUENT 31.200 125.00 75.00 10.00
6 31 % EFFLUENT 30.700 128.50 75.00 10.00

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




AQUATOX, INC.

416 TWIN POINTS ROAD
HOT SPRINGS, ARKANSAS 71913
501-520-0560
TEST ORGANISM HISTORY
pate sHPPED 7/ (5 L/ cuent SRR P 7o)
Purchase Order #: ‘
- SPECIES: EBimephales promelas ¢
_ (5 - lpee

Quantity Shipped: 35 < * ij 7"
Age:  _HARKEO YTy

Brood Stock Source: Anderson Farms, AR

Culture Water: Groundwater

Hardness (Mg/l CaCO3): =/ 60
Dissolved Oxygen (Mg/1): 7.5
Temperature (°C): 25,/
Feeding; / . JIRTTME /2
Comments:

Shipped Via: Federal Express UPS Overnight @

Packaged By:

Bill Hall Printers 3171




Toll Free: 800/331-591¢6
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 gp.
‘Water Chemistry Record: Current Range
TEMPERATURE: .22°C 22-26°C
SALINITY/CONDUCTIVITY: - --
TOTAL HARDNESS (as CaCO,): 94 me/l 76-130 mg/1
TOTAL ALKALINITY (as CaCO;): 65 mg/l 65-100 mg/l
pH: 7.98 7.50-8.20

Comments:

Facility Supervisor

Aquatic BioSystems, Inc  +  Quality Research Organisms




APPENDIX F

Quality Assurance Charts
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Reference Toxicant, KClI,

ARKANSAS ANALYTICAL, INC.

FATHEAD MINNOW SURVIVAL 7 Day
QUALITY ASSURANCE
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ARKANSAS ANALYTICAL, INC.

CERIODAPHNIA DUBIA SURVIVAL
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SHERIDAN WATER WORKS

POBOX486 | - ‘—';;ig.;p,.r,”1;;'.§;_,iz,;,511,!;;f;gg!;i-;i_g;,.t_;_,,;_.,__;,i;.;.‘,s.f;,g;!;
SHERIDAN, Aj SR il

I

U.§; POSTAGE
p : HERIDAN, AR
: ; 72150
UNITED STATES UL 27! 16
POSTALSERVICE ¢ A M o U NT

1000

$2.62

72118 R2305E123982-03

ADEQ

NPDES Enforcement Branch
5301 Northshore Drive

No Little Rock, AR 72118-5317




