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Introduction

This report contains test results for toxicity testing for the Magcobar Mine Site. The
NPDES permit number is AR0049794. The facility is located one mile northeast of
Magnet Cove in Sections 10, 11, 14, & 15, Township 3 South, Range 17 West in Hot
Springs County, Arkansas. The facility discharges into Chamberlain Creek, thence to
Cove Creek, thence to Ouachita River in Segment 2F of the OQuachita River Basin.

The permit requires chronic biomonitoring testing bi-monthly for both Ceriodaphnia
dubia and Pimephales promelas. The test results in this report represent the testing for
May of 2005.

Plant Operations

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

Effluent samples were collected as follows:

B T

Arkansas Analytical
Inc.

Sample Collection:

Date, Time Started

Date, Time Ended

Sample #1: 5-3-05, 0930 5-4-05, 0930
Sample #2: 5-4-05, 1000 5-5-05, 1000
Sample #3: 5-9-05, 1000 5-10-05, 1000

The samples were composites collected at the final discharge from the Magcobar mine

site.

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

laboratory:

Sample Receiving

Date, Time Sample(s)

Storage Temperature (°C)

Information: Received

Sample #1: 5-4-05, 1340 4
Sample #2: 5-5-05, 1103 4
Sample #3: 5-10-05, 1340 4

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 either because zero flow conditions existed
or due to an earlier characterization of the receiving water as being toxic.

Each sample 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 (critical 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 90% X
Average of 15 or more young per surviving female 21.3 X
At least 60% of surviving females should have produced 3 60% X
broods
The percent coefficient of variation between replicates must 38.4% 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 96% X

The percent coefficient of variation between replicates must 5.71% X

be 40% or less for survival

Minimum of 0.25 mg average dry weight of surviving 0.386 X
controls

The percent coefficient of variation between replicates must 4.88% 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 Pimephales promelas
NOEC Survival: 250 ppm KCl NOEC Survival: 500 ppm KCl
LOEC Survival: 500 ppm KCl LOEC Survival: 1000 ppm KCl
NOEC Reproduction: | 125 ppm KCl NOEC Growth: 500 ppm KCl
LOEC Reproduction: | 250 ppm KCl LOEC Growth: 1000 ppm KC1

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

Arkansas Analytical

Ic.

Magcobar Mine Site

Pimephales promelas Pimephales promelas (UV Treated)
NOEC / LOEC survival 100% / NA NOEC / LOEC survival 100% / NA
NOEC / LOEC growth 100% / NA NOEC / LOEC growth 100% / NA
%CV survival (critical 5.71% %CV survival (critical 11.9%
dilution) dilution)
Mean dry weight 0.544 Mean dry weight 0.577
(critical dilution) in (critical dilution) in
milligrams milligrams
%CV growth (critical 19.7% %CV growth (critical 19.2%
dilution) dilution)

Ceriodaphnia dubia Ceriodaphnia dubia (UV Treated)
NOEC / LOEC survival 100% / NA NOEC / LOEC survival 100% / NA
NOEC /LOEC 100% /NA NOEC/LOEC 100% / NA
reproduction reproduction
Mean number of 17.4 Mean number of 16.8
neonates (critical neonates (critical
dilution) dilution)
%CV Reproduction 16.5% %CV Reproduction 24.7%
(critical dilution) (critical dilution)

Conclusion

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

The permit issued to the Magcobar Mine Site, AR0049794, specifies that the critical
dilution is 100% effluent. The untreated 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 Magcobar Mine Site, AR0049794, specifies that the critical
dilution is 100% effluent. The untreated effluent samples did not exhibit lethal or
sublethal effects at the critical dilution, and, as such, passed both portions of the test.

Biomonitoring Analys

Anduts Fos

Andrea Fox /

a Green

PAAL L bl Ol
Jessfca Gallagher /\j ¢
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SUMMARY REPORTING FORMS FOR CHRONIC BION

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

PERMITTEE: Magcobar Mine Site

PIMEPHALES PROMELAS

NPDES #: AR0049794

Arkansas Ancrlyﬁ-::n’ »

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 5-3-05, 0930 5-4-05, 0930
Sample #2: 5-4-05, 1000 5-5-05, 1000
Sample #3: 5-9-05, 1000 5-10-05, 1000

Test initiated (date, time): 5-5-05, 1100

Dilution water used:

Soft Synthetic

Test terminated (date, time): 5-12-05, 1030

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Percent Survival in Replicate Chambetrs

Mean Percent Survival

Effluent Conc % A B C D 48 hours | 7days CV%
0% 100 | 90 | 90 | 100 98 96 571
32% 100 | 90 | 100 | 90 100 96 e
42% 100 | 100 | 80 100 100 96 i
56% 100 | 100 | 100 | 100 100 100 =z
75% 100 | 90 | 90 80 98 90 B
100% 100 | 90 | 90 | 100 100 96 571

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS

Average Dry Weight in milligrams in replicate chambers

Effluent Conc % A B C D E | | MeanDry Weight CV%
0% 0410 | 0380 | 0397 | 0360 | 0383 |l 0.386 | 488
32% 0538 | 0452 | 0515 | 0477 [ 0635 | = 0.523 e
42% 0553 | 0353 | 0369 | 0542 | 0522 [ 0.468 o e
56% 0643 | 0480 | 0496 | 0466 | 0.557 [E8 0.528 :
75% 0812 | 0485 | 0499 | 0393 | 0524 f 0.543 Yo 5l
100% 0533 | 0507 | 0405 | 0573 | 0.700 0.544 197 |

Coefficient of Variation = standard deviation / mean * 100
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SUMMARY REPORTING FORMS FOR CHRONIC BION

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
Pimephales promelas

Test initiated (date, time): 5-5-05, 1130 Test terminated (date, time): 5-12-05, 1100

Dilution water used: Soft Synthetic

DATA TABLE FOR FATHEAD MINNOW SURVIVAL (UV Treated)
Percent Survival in Replicate Chambers

Mean Percent Survival

Coefficient of Variation = standard deviation / mean * 100

1. Dunnett’s procedure or Steel’s Many-One Rank Test as appropriate:

Effluent Conc % A B C D 4 24 hours | 48 hours | 7days CV%
0% 100 | 90 | 90 | 100 1 100 98 96

32% 100 100 90 90 100 100 96

42% 100 | 100 | 100 90 100 100 98

56% 100 100 100 100 100 100 98

75% 100 100 100 100 100 100 100

100% 100 100 100 80 100 100 92

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS (UV Treated)

Effluent Conc % A B C D E [ Mean Dry Weight CV%
0% 0.410 0.380 | 0.397 [ 0.360 | 0.383 | 0.386

32% 0.546 0518 | 0429 | 0494 | 0.575 |& 0.512

42% 0.538 0.516 | 0.544 | 0.551 | 0.601 [= 0.550

56% 0.546 0.589 0.540 | 0.499 | 0.469 | 0.529

75% 0.529 0.505 0.588 | 0.516 | 0.655 | 0.559

100% 0.705 0.643 0.512 | 0438 | 0.489 [ 0.557

Is the mean survival at 7 days significantly different (p=0.05) than the control survival for:
NO__ X

a) LOW FLOW OR CRITICAL DILUTION, 100% YES

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, (100%) YES

NO

X

3. If NO was answered to 1.a) enter [0] otherwise enter [1] parameter TLP6C:__ 0

4. TIfNO was answered to 2.a) enter [0] otherwise enter [1], parameter TGP6C:___ 0__

5. Enter Coefficient of Variation, parameter TQP6C: 5.7

%

6. Enter percent effluent corresponding to each NOEC below and circle the lowest number:

a) NOEC survival, parameter TOP6C = _

b) NOEC growth, parameter TPP6C = __

100 % effluent

100 % effluent
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SUMMARY REPORTING FORMS FOR CHRONIC BIO

Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site

NPDES #: AR0049794

Sample Collection: Date, Time Started Date, Time Ended
Sample #1: 5-3-05, 0930 5-4-05, 0930
Sample #2: 5-4-05, 1000 5-5-05, 1000
Sample #3: 5-9-05, 1000 5-10-05, 1000

Test initiated (date, time): 5-5-05, 1300

Dilution water used:

Soft Synthetic

Test terminated (date, time): 5-11-05, 0900

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

PERCENT EFFLUENT
Replicate 0% 32% 42% 52% 75% 100%
A 27 2 22 18 0 17
B 27 14 23 18 22 16
C 28 27 22 25 23 21
D 23 27 23 28 25 20
E x0 0 28 21 19 17
F 27 18 18 23 22 21
G 16 20 22 16 24 18
H 7 21 0 22 0 X11
I 27 24 24 20 20 14
J 10 24 3 15 22 13
Mean 19.2 17.7 18.5 20.6 17.7 16.8
Mean/surviving female| 21.3 17.7 18.5 20.6 17.7 17.4
CV%* 38.4 I 16.5

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 BIO Vi@
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794

SUMMARY REPORT FORMS FOR CHRONIC BIOMONITORING
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION
UV Treated sample

Test initiated (date, time): 5-5-05, 1330 Test terminated (date, time): 5-11-05, 0930

Dilution water used: Soft Synthetic

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

PERCENT EFFLUENT

Replicate 0% 32% | 42% 56% 75% | 100%
A 28 26 15 X0 X21 19
B 28 11 X0 20 14 15
C 22 24 29 26 18 22
D 29 2 7 24 16 19
E 23 23 26 26 17 10
F 6 26 11 21 19 16
G 35 2 21 26 22 X0
H X0 25 X0 23 X9 16
[ 26 22 22 2 16 22
J 22 1 18 27 21 12
Mean 219 | 162 | 149 | 195 | 17.3 | 151
Mean/surviving female| 24.3 | 162 | 18.6 | 217 | 179 | 1638
CV%"* 329 [ i e e | A 24.7

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 BIOM
Ceriodaphnia dubia SURVIVAL AND REPRODUCTION

Permittee: Magcobar Mine Site NPDES #: AR0049794
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 50 100 100 100 100 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)= 384 Y%
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Chain of Custody Forms
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APPENDIX B

Effluent and Dilution Water Data



CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

A

Fathead Minnow

Lab# | Sample 1D 200 (T

Test Start (DatefTime) ¢ -

L= e

client \\lz< by

Test End (Date/Time) 5.1 5 / 103D

Day of Test
1 2 & 4 5 6 7 notes/remarks
Control ‘?‘3!_’5 e | ol "’352 |4 Slies | 1 SS 4
D.O (mg/L) |INITIAL 1.5 177Y 17149 [ Ve T2 Ty
FINAL 74 [1R Tz | T2 7.0 3.2
pH(ma/L)  |INITIAL 12 1T 217 = 732134 7.3 72
FINAL 0 . 232 1% 2-]1.2 | 12
temp(C) INITIAL sy 230127 2122 717224123 L |74 ©
FINAL 2o5ol2o0 |25 |79 C |ise s ol
ALKALINITY({mg/L) 2 - %
HARDNESS(mg/L) e
CONDUCTIVITY(umhos/cm) ) >
CHLORINE(mg/L) 005 =
CONC: RS N D7y 1220 |32, 1224 1327 |32,
D.O (mg/L) [INITIAL 1.3 17 1% 1.7 L |17 [Tt
FINAL 3 3173 [71.1 [ 172 [ [1.7
pH(ma/L)  |INITIAL 110 172 1N 79173 74 773
FINAL LY el g0lT7e T =l 79
temp(C) INITIAL 2o |23 122 2 |77 1122 4 (22 | |74 0
FINAL 2o 0lZ50 |es.o 7ot 1 2sn 1250125 ¢
CONC: dof vy Jugy [ ey vze |2y | 427
D.O (mg/l) [INITIAL 2 lae 't el 1773 716
FINAL o=l Z2lg0(7y |q2-leX [1=
pH(mg/L)  |INITIAL TN 1T TS [Jw |12 |- 3
FINAL A lek lqlleg |75 w4 |712
temp(C)  |INITIAL 2ol 1722 .2 127 11234 |72 [Z4C
FINAL 2oClZo 0 dZ2s0 99D Pz o 1790128 O
CONC: S/ 9T | Sield S | Des |5y | S/
D.O (mg/L) |INITIAL 12 12 1T 978 1€ |2% [71S
FINAL dM 1t 1A 118 (14 2-]eX [73
pH(mg/L) _ [INITIAL L 115 T[0T 6 |7 [
FINAL 2e a9 [0 1 e 1o
temp(C)  |INITIAL Zibo 2020 L)z 11734 [Pz 1V 294 ©
FINAL 25 3lzS 0 175 ¢ |25 725 e 7S o |28 ¢
CONC: vV WY NEVE N EV EEYE INEYE Y
D.O (mg/L) |INITIAL 12 08 IX Y lec 1714 5 1.5
FINAL M 2l X110 1Tz [eX |74
pH(mg/L)  |INITIAL e [7X 13X 1% 19%Y 1070 1715
FINAL -1 7.0 77 4 llA 1 [y 1%
temp(C) __ [INITIAL M o123 0 |22 21221125 1723 1 [7H.C
FINAL 26 0 196 -Clz25.0 1260 [ 5. 0125 o [7s- &
CONC: Lo/ piecs oo/ Jeoy/  NCC7 ooy 1o/
D.O (mg/L) |INITIAL 1.2 X5 XL 150 179 [Xi 11
FINAL 7+ I A 17 12 1irX 725
pH(mg/L)  [INITIAL Tl |11 DT [ 9 0% 0 g 7L
FINAL 0 1)1 0102 leX 190 112
temp(C) _ [INITIAL 2 oA 0 122 TI727 1 [TAH 1438 |24
FINAL 20 5 125 U178 oo fesa [T2g Lo 1750
CONC: 100% | J\ [\ A 2} (-~ | C
ALKALINITY( (mg/L) = i 4 13 = I by R -
HARDNESS(mg/L) 1110 > 1200 |[——>| 180 |—2
CONDUCTIVITY(umhos/em) | 7260 | —— — > 2000 |—= 2370 |—)
CHLORINE(mg/L.) L0005 0,085 | —— Lo S ——




CHEMICAL DATA SHEET FOR CHRONIC TOXICITY TESTING

Ceriodaphnia dubia

Lab#/Sample ID K< (v (|2 5 Test Start (Date/Time) CEA L
client \\ 2 A7 4 Test End (Date/Time) &5 || - (%5 [ (A (0
' Day of Test '
1 2 ¥ 3 4 5 6 7 8 notes/remarks

Control B GV EEE RN E A E N4
D.O(mg/L) [INITIAL 12 15 194 1171 |1 L

FINAL 11 [ 1S Tw [ ]9 173
pH INITIAL 72 12 (121272917 %

FINAL e e X lea [1e 129 17114
temp(C)  |INITIAL 1220122 72 11759 [ 7~ |

FINAL 50 |76.C |2z50|29 50 12490
ALKALINITY(mg/L) 265 3
HARDNESS(mg/L) Yo 2
CONDUCTIVITY(umhos/em) | {5 =
CHLORINE(mg/L) Q.05 >
CONC: AL | B2 12ty |22y |27/ | 227 | 52
D.0 (mg/L) [INITIAL =3 |t 75 [ 7270 1 1% [17

FINAL 95 174 174 1o l72 11.6
pH  |INITIAL a0 1116 1T 11.32 1714

FINAL 0 112 [0 1T e |13 1T
temp(C) __[INITIAL Mo 22017221221 1224 113

FINAL o 0|95 0| £ Ov 128 0 25500 |2
CONC: Wof vz | ez |2/ Yz |Y2 /
D.O (mg/L) [INITIAL 1.3 2 7da I8e 115 1711

FINAL S |3 194 e [T 2 [T 2
pH INITIAL Q|7 [Tl la2 74

FINAL Al g0 7173 e
temp(C) INITIAL Ao 1723617222 172 11224 [23.4

FINAL 26 |94 |26 0125 0 |29 ¢ |dS o
CONC: Gl 150/ | 6u/ 19w/ Bl | 6w/
D.O (mg/L) [INITIAL 1.7 2 12 X 1y X

FINAL 16 |14 |12 [1c |12 |
pH INITIAL 7 |76 | 71, L 11 [T |19

FINAL 71 123 [do MY [7.2-1 30
temp(C) INITIAL i |7z plez el 1 123 d-[72

FINAL 250 (26 0|76 0 (260 | oo |29 ¢
CONC: 57 | 15/ 715y LS. sy
D.O (mg/L) |INITIAL 1= |2 1K1 [ Re 714 |14

FINAL 05 (M2 1705 [y 172 ek
oH INITIAL 2o 1tk 1Ix [y 1ag 171

FINAL A 17 10 TTe T2 170
temp(C) __[INITIAL 20 ¢ |23nl722 0727 1234 125

FINAL 750 |25 0 |25 0129 ¢ |75 ¢ | 25 ¢
CONC: 100 ooy e/ e/, oty oo/
D.O (mg/t) |INITIAL 7 (X5 R IX 0 174 15

FINAL —w |13 | (2 1.V 1722 190
pH INITIAL — i |18 | 111 1.91%¢ |14

FINAL =1y 11 [Jo lea [ 7.0 [To
temp(C) __[INITIAL 24.0 1220 17722 1721 1234 122

FINAL 750 |26.0 [7a 0 1740 [26.0 25,0
CONC: 100% | [+ A A\ {5 ™ Tkl
ALKALINITY( (mevL) = > 1D —= (1
HARDNESS(mg/L) TEIE > 7200 ——=F (|90
CONDUCTIVITY(umhos/em) | 7255\b = 246D 2580
CHLORINE(mg/L) oS - S (p | —340.U= |




APPENDIX C

Fathead minnow raw data and statistics



SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB # SAMPLE ID [{L5( < ([« 4

TEST START DATEL, <5, TIME {|("\(

CLIENT \A/¢@<Azin

TEST END

DATE &5 _\2_TIME DA

AGE AND SOURCE OF MINNOWS /71, \{\ (S

DAY (NUMBER SURVIVING)

. S%RVIVAL

REP # start 1 2 3 4 5 6 7 % MEAN % |CV
CONC: _ |A i‘O Ic | 0 |l \t{f Lo I1L' léi! Igb
B GHIEEENERENEG O | S
CD(\JWD\ c e Lo v |10 | Fefd 14 QA0 A (51
i D el v 1o e L 1o 10D
E ol e e [ e [ 1o | 00
CONC: _ |A e e oo ie fle 1o 110 LD
|B e wl oo 19 [9 19 | Qo
o e T L e 1o le [ | Qu
32/ e w o [0 Tlo et | 4D
E 1 (1 el oliec [WClic {10 | 10D
CONC: __ |A o [le | o oo e jww (o] 100
B 'E I A 1}(,- 1{513 §O 13000 %
U L [0 ol IC [ €
42/ p Lo oo lTe o] 1o
E T o e lwe Lo [10 ] 180
ConeC:  |A n~ el v | ol 1G] e 1o] 10D
B T o | w oo T [ 110 ] 180
-, c o oo [ic e o] |00
o /. 6 (o] o 16 e o] 1oy
E T ol vl vle 10 e o] 1o0
CONC: __ |A c e ol The o 1 1o | 1C0
B Clol wlfo [[UThe 3l 90
NEN - o w4 14 [ ap | 90
157 b q 1+ [ 74 4 [a[g |3
| E LTl oo o] [ 90
CONC: _ |A o | 16 ) ic [0 e 1ol oo
B | 110 [ o 19 a4 | 30 _
lco/ € | ) e 1014 14al 90 Q0 2500/
b [T (e IO T 1O 100
E R e g e ] 1G] 16D
ANALYST: 0 L [ e 1O 1 1Ny 11X
DATE: 59 [SeloTl=vlsq [S9e161] [S42
TIME: nWe | {jonlie 20 14 ealtaie

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




SURVIVAL DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

LAB #/ SAMPLE ID K("' 3 { il o g

TEST START _ DATEG- G5

TIME || %6

TEST END

—

DATE 5. |Z TIME [lOD

CLIENT W<d7in UV

g ot

AGE AND SOURCE OF MINNoWS £ 2z, |

DAY (NUMBER SURVIVING) “SURVIVAL
REP # start 1 2 3 4 5 6 7 % MEAN % |CV
CONC: A o |16 o Je L,Lé : ICL( ;}1 l: l‘g ®
B O I | 7| s 2 0 N
CCV\JV@l e C o hc cla ]l a9o Q(p 571/
g D ® e [ ] 1V ]1o0
E 1 11O ¥ o v W Ie [ 0] o
CONC: A ol | Wl e e e G 1oL
B (| '1’ I8 lq C [('\f’ |V 16\13'0 q
PRI (¢ o I I I q N
21/ o [ [ vl 149 | 90 L
E 6 | ol wltlo 1o WG o [ 100
CONC A I o | w | w10 o G [je | (0D
L B | 1o i wlle e e [E f&%
1" C (C v | w10 Ty [ LG I
12/ 5 IC L wl ulic e o1 190 18
E T ol v vitolle [1c 10 | 100
CONC: _ |A c e ol wlo e [Te O | 100
B IC | w | w0 }{! I‘L I! 1D ll%% 6}8
o |C e v | wlielle e [t
o/ b o wio e o [T m
E B |C ol wilie o i l2t] 90
CONC: A C ol w ]| Wi [le |10 |1 b {I%?
B & i w o e LIG 1%
“1c € C o v lie e o [(U | ep | I0D
/l D/ D (O ] w o (e 1tc D 1OD
E L | D L v fe e [ | 40D
conc:  [A o e ol o llc: ]Cz l'. Lk) S0
B L (L, el e w G (8] . .
\CO/ C [ L J1c e TIT b | oD Cil ”q/
/. |p = vl vl e e 1Y | 9D
E Tl o= 19lg [9 1
ANALYST: 1 by e e 1o g 1LE LG
DATE: .o 6.3 |6 1 ]2 C]S-4 1910 1S54] b1
TIME: Lo s g ohce YA 000 [L1ee

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




Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB # / #s: K505063 TEST DATES (BEGIN / END): 5/5-12/05
CLIENT: Weston WEIGHING DATE / TIME: 5/13/05, 0900
ANALYSTS: jg DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF  |numBER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
CONTROL |A 0.97638 0.97228 0.00410 10 0.410 AVG DRY
B 0.97891 0.97511 0.00380 10 0.380 WEIGHT (mg)
c 0.97695 0.97298 0.00397 10 0.397 0.386
D 0.97646 0.97286 0.00360 10 0.360 cv
E 0.97370 0.96987 0.00383 10 0.383 4.88
CONC; A 0.97712 0.97174 0.00538 10 0.538 AVG DRY
B 0.96103 0.95651 0.00452 10 0.452 WEIGHT (mg)
2% |c 0.96465 0.95950 0.00515 10 0.515 0.523
D 0.96288 0.95811 0.00477 10 0.477 cv
E 0.96738 0.96103 0.00635 10 0.635
CONC: A 0.96490 0.95937 0.00553 10 0.553 AVG DRY
B 0.96596 0.96243 0.00353 10 0.353 WEIGHT (mg)
2% |[c 0.96277 0.95908 0.00369 10 0.369 0.468
D 0.96400 0.95858 0.00542 10 0.542 cv
E 0.96467 0.95945 0.00522 10 0.522
CONC: A 0.96830 0.96187 0.00643 10 0.643 AVG DRY
B 0.96661 0.96181 0.00480 10 0.480 WEIGHT (mg)
56% |C 0.96629 0.96133 0.00496 10 0.496 0.528
D 0.96881 0.96415 0.00466 10 0.466 cv
E 0.96815 0.96258 0.00557 10 0.557
CONC: A 0.97135 0.96323 0.00812 10 0.812 AVG DRY
B 0.96971 0.96486 0.00485 10 0.485 WEIGHT (mg)
75% |C 0.97582 0.97083 0.00499 10 0.499 0.543
D 0.96853 0.96460 0.00393 10 0.393 cv
E 0.97060 0.96536 0.00524 10 0.524
CONC: A 0.96789 0.96256 0.00533 10 0.533 AVG DRY
B 0.97056 0.96549 0.00507 10 0.507 WEIGHT (mg)
100% |C 0.96828 0.96423 0.00405 10 0.405 0.544
D 0.97219 0.96646 0.00573 10 0.573 cv
E 0.97922 0.97222 0.00700 10 0.700 19.7

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas FATHEAD MINNOW TEST 1000.0
WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST
LAB#/#s: |© L S (o7 TEST DATES (BEGIN/END): & 7 (5 — &, |2 |
CLIENT: \\J ¢S50 1y WEIGHING DATE / TIME:  “5> - {3 - < . A0,
ANALYSTS: )('¢ DRYING TEMP (DEGREES C): ((>
SAMPLE ID: DRYING TIME (HOURS): J-|
FINAL INTTIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | numBER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
controL (A} | 0. 97639 |0 T27% AVG DRY
B 2|0 11%491 |04 bl l WEIGHT (mg)
c 4] 097495 |0.977249%
p 4 | C.9eHu |07 %, cv
E 5y Q.Q'I__’:- 20 10 Awqg ]
lconc: A | [0 9% [0 97174 AVG DRY
B 110.9103 |0 45(:5] WEIGHT (mg)
o e X 1096465 |0 AAS0
S b A0 . GerLK Cﬂ%i{“ cv
e 101 0,967 28 [0 qpln3
[cone: Alllo.9e49¢ 1054 %7 AVG DRY :
B 12106059, |0 93243 WEIGHT (mg)
TP 1210962711 |0.9590%
A YT A [0 Pog 5% cv
E 0. 94067 10954495
CONC: alig |0.96:83¢ 1091157 AVG DRY
BI110.9000,1 0.9l WEIGHT (mg)
o 18 n Gree29 DAy 33 .
o/ o 9104038 L 1D .AleH16 cv
D [2.9¢¢)5 0258
lconc AZ21 109713 0323 AVG DRY
BZ2 | 064711 |O9igH8ie WEIGHT (mg)
¢ ¢l 0.9715%4 04 103?}
P2/ e 969330 A0 cv
E2S [0.970 60 RS i
lcone AZW 96189 [0 G729 AVG DRY
e B2 [0.9705; C‘Wﬁ»lq WEIGHT (ing)
|\ CC/ ez [0 9 e 004 25
pZ41C. 47209 |0 Qe e cv
L e [0 G182 [CA727 2

CV = (STANDARD DEVIATION/MEAN)*100

A



Pimephales promelas

FATHEAD MINNOW

WEIGHT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

TEST 1000.0

LAB #/#s: K505063 TEST DATES (BEGIN / END): 5/5-12105
CLIENT: Weston - UV Treated WEIGHING DATE / TIME: 5/13/05, 0930
ANALYSTS: ig DRYING TEMP (DEGREES C): 60
SAMPLE ID: DRYING TIME (HOURS): 24
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF  |numBER OF
TIN+LARVAE TIN LARVAE OF LARVAE
REP # (9) (@ (@) LARVAE (mg)
CONTROL |A 0.97638 0.97228 0.00410 10 0.410 AVG DRY
B 0.978N1 0.97511 0.00380 10 0.380 WEIGHT (mg)
Cc 0.97695 0.97298 0.00397 10 0.397 0.386
D 0.97646 0.97286 0.00360 10 0.360 Ccv
E 0.97370 0.96987 0.00383 10 0.383 4.88
CONC: A 0.97716 0.97170 0.00546 10 0.546 AVG DRY
B 0.97816 0.97298 0.00518 10 0.518 WEIGHT (mg)
32% Cc 0.97691 0.97262 0.00429 10 0.429 0.512
D 0.97604 0.97110 0.00494 10 0.494 cv
E 0.97990 0.97415 0.00575 10 0.575
CONC: A 0.97987 0.97449 0.00538 10 0.538 AVG DRY
B 0.97901 0.97385 0.00516 10 0.516 WEIGHT (mg)
42% C 0.97629 0.97085 0.00544 10 0.544 0.550
D 0.97652 0.97101 0.00551 10 0.551 cv
E 0.97654 0.97053 0.00601 10 0.601
CONC: A 0.97621 0.97075 0.00546 10 0.546 AVG DRY
B 0.97843 0.97254 0.00589 10 0.589 WEIGHT (mg)
56% C 0.97944 0.97404 0.00540 10 0.540 0.529
D 0.97744 0.97245 0.00499 10 0.499 cv
E 0.97581 0.97112 0.00469 10 0.469
CONC: A 0.97995 0.97466 0.00529 10 0.529 AVG DRY
B 0.97850 0.97345 0.00505 10 0.505 WEIGHT (mg)
75% Cc 0.97687 0.97099 0.00588 10 0.588 0.559
D 0.97426 0.96810 0.00516 10 0.516 cv
E 0.97981 0.97326 0.00655 10 0.655
CONC: A 0.97645 0.96940 0.00705 10 0.705 AVG DRY
B 0.98288 0.97645 0.00643 10 0.643 WEIGHT (mg)
100% c 0.98243 0.97631 0.00612 10 0.612 0.577
D 0.98024 0.97586 0.00438 10 0.438 cv
E 0.98009 0.97520 0.00489 10 0.489 18.2

'REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




Pimephales promelas

FATHEAD MINNOW

TEST 1000.0

WE!G]-IT DATA FOR LARVAL SURVIVAL AND GROWTH TEST

LAB#/#s: V. .Cos (|~ ) TESTDATES(BEGINIEND) Vs|5|{ C, - ]p |(’
CLIENT: V\/ =<4y LN WEIGHING DATE / TIME: <5 - |'&, (&, , (<[~
ANALYSTS: . \"| DRYING TEMP (DEGREES C) Lot
SAMPLE ID: DRYING TIME (HOURS): Z“\
FINAL INITIAL TOTAL DRY DRY WEIGHT
DRY WEIGHT WEIGHT WEIGHT OF | nuMBER OF
TIN+LARVAE TIN LARVAE oF LARVAE
REP # (9) (9) (9) LARVAE (mg)
controL [a ) | 0,916 |0A T2y AVG DRY
B2 |, G199 0.4715] ) WEIGHT (mg)
¢ 310, 470as|0 720K
D 4 | Q78960 12% 1 cv
E D1 0.4757010.9049% ]
lconc: A3 109771 |09 710 AVG DRY
832 0.1 |097249% WEIGHT (mg)
27 le2l0.928 (097262
’ p 3[| 0.9 091110 oV
e 0.97990 10A]HS
[conc: A |C.GIALE f:} 41449 AVG DRY
B310.979¢61 047355 WEIGHT (mg)
e o97652 (09710 cv
EY0[0.976054 1047053
CONC: At 097020 (01075 AVG DRY
BHZ10,9784% |0 1754 WEIGHT (mg)
ol cﬂ% 47944 |10 Q'HDLF
D 4 G717494 10477 245 cv
9] ¢ G250 107112
lcone: ate | 0,979 04 THww AVG DRY
B4 &.97¢8B [ a7 3 WEIGHT (mg)
=/ leé ] €. 976271097099
D {4 &, 1742/,|0 YWD cv
ESC 10,9792 109132 ¢
lconc: A5 o 97145 1D AicAdde AVG DRY
7 857 | ¢,92242]0.97(:H59 WEIGHT (mg)
100 lees [0 aead2 |0 A3
oo | &.980241|0 97185 (¢ cv
L .55 098602 10AT520

REMARKS:

CV = (STANDARD DEVIATION/MEAN)*100




AA# K505063, FATHEAD MINNOW SURVIVAL, 5-5-05
File: k505063s Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

D = 0.217
W = 0.868
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# K505063, FATHEAD MINNOW SURVIVAL, 5-5-05
File: k5050638 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# K505063, FATHEAD MINNOW SURVIVAL, 5-5-05
FILE: k505063s

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 0.5000 1.2490
1 CONTROL 3 0.9000 1.2490
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 0.9000 1.2490
2 32 % EFFLUENT 3 1.0000 1.4120
2 32 % EFFLUENT 4 0.9000 1.2490
2 32 % BFFLUENT 5 1.0000 1.4120
3 42 % EFLLUENT 1 1.0000 1.4120
3 42 % EFLLUENT 2 1.0000 1.4120
3 42 % EFLLUENT 3 0.8000 1.1071
3 42 % EFLLUENT 4 1.0000 1.4120
3 42 % EFLLUENT 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 1.0000 1.4120
5 75 % EFFLUENT 1 1.0000 1.4120
5 75 % EFFLUENT 2 0.9000 1.2490
5 75 % EFFLUENT 3 0.9000 1.2490
5 75 % EFFLUENT 4 0.8000 1.1071
5 75 % EFFLUENT 5 0.9000 1.2490
6 100 % EFFLUENT 1 1.0000 1.4120
6 100 % EFFLUENT 2 0.9000 1.2490
6 100 % EFFLUENT 3 0.9000 1.2490
6 100 % EFFLUENT 4 1.0000 1.4120
6 100 % EFFLUENT 5 1.0000 1.4120



AAH# K505063, FATHEAD MINNOW SURVIVAL, 5-5-05

File: k505063s 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 1.347
2 32 % EFFLUENT 1.347 27.50 16.00 5.00
3 42 % EFLLUENT 1.351 29.00 16.00 5.00
4 56 % EFFLUENT 1.412 32.50 16.00 5.00
5 75 % EFFLUENT 1.253 21.50 16.00 5.00
6 100 % EFFLUENT 1.347 27.50 16.00 5.00

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



AA# K505063, UV Treated FATHEAD MINNOW SURVIVAL, 5-5-05
File: C:\TOXSTAT\WESTON\K505063S. Transform: ARC SINE (SQUARE ROOT (Y))

Shapiro - Wilk's test for normality

0.218

o
I

W = 0.885
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = = =

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# K505063, UV Treated FATHEAD MINNOW SURVIVAL, 5-5-05
File: C:\TOXSTAT\WESTON\K505063S. 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# K505063, UV Treated FATHEAD MINNOW SURVIVAL, 5-5-05

FILE: C:\TOXSTAT\WESTON\K5050638S.

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 0.9000 1.2490
1 CONTROL 3 0.9000 1.2490
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 0.9000 1.2490
2 32 % EFFLUENT 4 0.9000 1.2490
2 32 % EFFLUENT 5 1.0000 1.4120
3 42 % EFLLUENT 1 1.0000 1.4120
3 42 % EFLLUENT 2 1.0000 1.4120
3 42 % EFLLUENT 3 1.0000 1.4120
3 42 % EFLLUENT 4 0.9000 1.2490
3 42 % EFLLUENT 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 % BFFLUENT 4 1.0000 1.4120
4 56 % EFFLUENT 5 0.9000 1.2490
5 75 % EFFLUENT 1 1.0000 1.4120
5 75 % BFFLUENT 2 1.0000 1.4120
5 75 % EFFLUENT 3 1.0000 1.4120
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 0.8000 1.1071
6 100 % EFFLUENT 5 0.8000 1.1071



AA# K505063, UV Treated FATHEAD MINNOW SURVIVAL, 5-5-05

File: C:\TOXSTAT\WESTON\K505063S. Transform: ARC SINE (SQUARE ROOT(Y))
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
1 CONTROL 1.347
2 32 % EFFLUENT 1.347 27.50 16.00 5.00
3 42 % EFLLUENT 1.379 30.00 16.00 5.00
4 56 % EFFLUENT 1.379 30.00 16.00 5.00
5 75 % EFFLUENT 1.412 32.50 16.00 5.00
6 100 % EFFLUENT 1.290 25.50 16.00 5.00

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



AA # K505063, FATHEAD MINNOW GROWTH, 5-5-05
File: k5050639 Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
Il

0.228

W = 0.949

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

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



AA # K505063, FATHEAD MINNOW GROWTH, 5-5-05
File: k505063g Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 12.13
Table Chi-square value = 15.09 (alpha = 0.01, df = 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 # K505063, FATHEAD MINNOW GROWTH, 5-5-05

FILE: k5050639

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.4100 0.4100
1 CONTROL 2 0.3800 0.3800
1 CONTROL 3 0.3970 0.3970
1 CONTROL 4 0.3600 0.3600
1 CONTROL 5 0.3830 0.3830
2 32 % EFFLUENT 1 0.5380 0.5380
2 32 % EFFLUENT 2 0.4520 0.4520
2 32 % EFFLUENT 3 0.5150 0.5150
2 32 % EFFLUENT 4 0.4770 0.4770
2 32 % EFFLUENT 5 0.6350 0.6350
3 42 % EFFLUENT 1 0.5530 0.5530
3 42 % EFFLUENT 2 0.3530 0.3530
3 42 % EFFLUENT 3 0.3690 0.3690
3 42 % EFFLUENT 4 0.5420 0.5420
3 42 % EFFLUENT 5 0.5220 0.5220
4 56 % EFFLUENT 1 0.6430 0.6430
4 56 % EFFLUENT 2 0.4800 0.4800
4 56 % EFFLUENT 3 0.4960 0.4960
4 56 % EFFLUENT 4 0.4660 0.4660
4 56 % EFFLUENT 5 0.5570 0.5570
5 75 % EFFLUENT 1 0.8120 0.8120
5 75 % BEFFLUENT 2 0.4850 0.48590
5 75 % EFFLUENT 3 0.4990 0.4990
5 75 % EFFLUENT 4 0.3930 0.3930
5 75 % EFFLUENT 5 0.5240 0.5240
6 100 % EFFLUENT 1 0.5330 0.5330
6 100 % EFFLUENT 2 0.5070 0.5070
6 100 % EFFLUENT 3 0.4050 0.4050
6 100 % EFFLUENT 4 0.5730 0.5730
6 100 % EFFLUENT 5 0.7000 0.7000



AA # K505063, FATHEAD MINNOW GROWTH, 5-5-05
File: k505063g Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF Ss MS F
Between s 0.005 0.019 2.011
Within (Error) 24 0.228 0.009

Total 29 0.323

Critical F value = 2.62 (0.05,5,24)
Since F < Critical F FAIL TO REJECT Ho: All equal



AA # K505063, FATHEAD MINNOW GROWTH, 5-5-05

File: k505063g 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 0.386 0.386
2 32 % EFFLUENT 0.523 0.523 -2.230
3 42 % EFFLUENT 0.468 0.468 -1.328
4 56 % EFFLUENT 0.528 0.528 -2.311
5 75 % BEFFLUENT 0.543 0.543 -2.542
6 100 % EFFLUENT 0.544 0.544 -2.558
Dunnett table value = 2.36 (1 Tailed vValue, P=0.05, df=24,5)
AA # K505063, FATHEAD MINNOW GROWTH, 5-5-05
File: k505063g 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 5

2 % EFFLUENT 5 0 7

3 % EFFLUENT 5 0. .7

4 56 % EFFLUENT 5 0.145 37.7 -0.142
5 % 5 0 7

6 % 5 0 7

EFFLUENT
EFFLUENT



AA # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05
File: C:\TOXSTAT\WESTON\K505063G. Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

o
I

0.091

=
i

0.992
Critical W (P = 0.05) (n = 30) =
Critical W (P = 0.01) (n = 30) = 0.900

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



AA # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05
File: C:\TOXSTAT\WESTON\K505063G. Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of wvariance

Calculated Bl statistic = 11.99
Table Chi-square value = 15.09 (alpha = 0.01, df = 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 # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05

FILE: C:\TOXSTAT\WESTON\K505063G.

TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 0.4100 0.4100
1 CONTROL 0.3800 0.3800
1 CONTROL 3 0.3970 0.3970
1 CONTROL 4 0.3600 0.3600
1 CONTROL 5 0.3830 0.3830
2 32 % EFFLUENT 1 0.5460 0.5460
2 32 % EFFLUENT 2 0.5180 0.5180
2 32 % EFFLUENT 3 0.4290 0.4290
2 32 % EFFLUENT 4 0.49540 0.4940
2 32 % BFFLUENT 5 0.5750 0.5750
3 42 % EFFLUENT 1 0.5380 0.5380
3 42 % EFFLUENT 2 0.5160 0.5160
3 42 % EFFLUENT 3 0.5440 0.5440
3 42 % EFFLUENT 4 0.5510 0.5510
3 42 % EFFLUENT 5 0.6010 0.6010
4 56 % EFFLUENT 1 0.5460 0.5460
4 56 % EFFLUENT 2 0.5890 0.5890
4 56 % EFFLUENT 3 0.5400 0.5400
4 56 % BFFLUENT 4 0.45990 0.4990
4 56 % EFFLUENT 5 0.4690 0.4690
5 75 % EFFLUENT 1 0.5290 0.5290
5 75 % EFFLUENT 2 0.5050 0.5050
5 75 % EFFLUENT 3 0.5880 0.5880
5 75 % EFFLUENT 4 0.5160 0.5160
5 75 % EFFLUENT 5 0.6550 0.6550
6 100 % EFFLUENT il 0.7050 0.7050
6 100 % EFFLUENT 2 0.6430 0.6430
6 100 % EFFLUENT 3 0.6120 0.6120
6 100 % EFFLUENT 4 0.4380 0.4380
6 100 % EFFLUENT 5 0.4890 0.4890



AA # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05
File: C:\TOXSTAT\WESTON\K505063G. Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between s 0.119 0.024 6.268
Within (Error) 24 0.091 0.004

Total 29 0.210 T

Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal



AA # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05

File: C:\TOXSTAT\WESTON\K505063G. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

SROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.386 0.386
2 32 % EFFLUENT 0.512 0.512 -3.246
3 42 % EFFLUENT 0.550 0.550 -4.,211
4 56 % EFFLUENT 0.529 0.529 -3.662
5 75 % EFFLUENT 0.559 0.559 -4.432
6 100 % EFFLUENT 0.577 0.577 -4.915

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

AA # K505063, UV Treated FATHEAD MINNOW GROWTH, 5-5-05

File: C:\TOXSTAT\WESTON\K505063G. Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
SROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 CONTROL 5

2 % EFFLUENT 5 0 8

3 % EFFLUENT 5 0. .8

4 56 % EFFLUENT 5 0.092 23.8 -0.143
5 % EFFLUENT 5 0 8

6 % EFFLUENT 5 0 8



APPENDIX D

Ceriodaphnia dubia Raw Data and Statistics
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FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
32% 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 O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 ) 10
42% 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 O.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10

56% effluent 0 10 10



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

FISHER'S EXACT TEST

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 9 10
75% effluent 0 10 10
TOTAL 1 19 20
CRITICAL FISHER'S VALUE (10,10,1) (p=0.05) I8 LESS THAN O. b VALUE IS 0.
NO SIGNIFICANT DIFFERENCE
FISHER'S EXACT TEST
NUMBER OF
IDENTIFICATION AL IVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
100% effluent 9 1 10
TOTAL 18 2 20
CRITICAL FISHER'S VALUER (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHER'S EXACT TESTS

GROUP IDENTIFICATION EXPOSED DEAD (P=.05)

CONTROL 10 1



1 32% effluent 10 0
2 42% effluent 10 0
3 56% effluent 10 0
4 75% effluent 10 0
5 100% effluent 10 1



AA# K505063, CERIODAPHNIA REPRODUCTION, 5-5-05
File: k505063c Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

**k%x*%%%* 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# K505063, CERIODAPHNIA REPRODUCTION, 5-5-05
File: k505063c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

~“alculated Bl statistic = 15.94
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
Table Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



LfITLE: AA# K505063, CERIODAPHNIA REPRODUCTION, 5-5-05
FILE: k505063c

(RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
SRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 27.0000 27.0000
1 CONTROL 2 27.0000 27.0000
1 CONTROL 3 28.0000 28.0000
1 CONTROL 4 23.0000 23.0000
1 CONTROL 5 0.0000 0.0000
1 CONTROL 6 27.0000 27.0000
1 CONTROL 7 16.0000 16.0000
1 CONTROL 8 7.0000 7.0000
1 CONTROL 9 27.0000 27.0000
1 CONTROL 10 10.0000 10.0000
2 32 % EFFLUENT 1 2.0000 2.0000
2 32 % EFFLUENT 2 14.0000 14.0000
2 32 % EFFLUENT 3 27.0000 27.0000
2 32 % EFFLUENT 4 27.0000 27.0000
2 32 % EFFLUENT 5 0.0000 0.0000
2 32 % EFFLUENT 6 18.0000 18.0000
2 32 % EFFLUENT 7 20.0000 20.0000
2 32 % EFFLUENT 8 21.0000 21.0000
2 32 % EFFLUENT 9 24.0000 24.0000
2 32 % EFFLUENT 10 24.0000 24.0000
3 42 % EFFLUENT 1 22.0000 22.0000
3 42 % EFFLUENT 2 23.0000 23.0000
3 42 % EFFLUENT 3 22.0000 22.0000
3 42 % EFFLUENT 4 23.0000 23.0000
3 42 % EFFLUENT 5 28.0000 28.0000
3 42 % EFFLUENT 6 18.0000 18.0000
3 42 % EFFLUENT 7 22.0000 22.0000
3 42 % EFFLUENT 8 24.0000 24.0000
3 42 % EFFLUENT 9 0.0000 0.0000
3 42 % EFFLUENT 10 3.0000 3.0000
4 56 % BFFLUENT 1 18.0000 18.0000
4 56 % EFFLUENT 2 18.0000 18.0000
4 56 % EFFLUENT 3 25.0000 25.0000
4 56 % EFFLUENT 4 28.0000 28.0000
4 56 % EFFLUENT 5 21.0000 21.0000
4 56 % EFFLUENT 6 23.0000 23.0000
4 56 % EFFLUENT 7 16.0000 16.0000
4 56 % BEFFLUENT 8 22.0000 22.0000
4 56 % EFFLUENT 9 20.0000 20.0000
4 56 % EFFLUENT 10 15.0000 15.0000
5 75 % BFFLUENT 1 0.0000 0.0000
5 75 % EFFLUENT 2 22.0000 22.0000
5 75 % BEFFLUENT 3 23.0000 23.0000
5 75 % EFFLUENT 4 25.0000 25.0000
5 75 % EFFLUENT 5 19.0000 19.0000
5 75 % EFFLUENT 6 22.0000 22.0000
5 75 % EFFLUENT 7 24.0000 24.0000
5 75 % EFFLUENT 8 0.0000 0.0000
5 75 % EFFLUENT 9 20.0000 20.0000



5 75 % BEFFLUENT 10 22.0000 22.0000
6 100 % EFFLUENT 1 17.0000 17.0000
6 100 % EFFLUENT 2 16.0000 16.0000
6 100 % EFFLUENT 3 21.0000 21.0000
6 100 % EFFLUENT 4 20.0000 20.0000
6 100 % EFFLUENT 5 17.0000 17.0000
6 100 % EFFLUENT 6 21.0000 21.0000
6 100 % EFFLUENT 7 18.0000 18.0000
6 100 % EFFLUENT 8 11.0000 11.0000
6 100 % EFFLUENT 9 14.0000 14.0000
6 100 % EFFLUENT 10 13.0000 13.0000



ADH# K505063, CERIODAPHNIA REPRODUCTION, 5-5-05

File: k505063c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
IROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 19.200
2 32 % EFFLUENT 17.700 95.50 75.00 10.00
3 42 % EFFLUENT 18.500 96.00 75.00 10.00
4 56 % EFFLUENT 20.600 100.50 75.00 10.00
5 75 % EFFLUENT 17.700 20.50 75.00 10.00
6 100 % EFFLUENT 16.800 91.50 75.00 10.00

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



FISHER'S EXACT TEST AV ¢ @:@IO{,

NUMBER OF
IDENTIFICATION DEAD ALIVE TOTAL ANIMALS
CONTROL 1 ° 10
32% 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 ALIVE DEAD TOTAL ANIMALS
CONTROL 9 1 10
42% effluent 8 2 10
TOTAL 17 3 20
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 8.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

CONTROL 9 1 10

56% effluent 9 1 10



CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.
Since b is greater than 4 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 9 1 10
75% effluent 8 2 10
. TOT%% ________ 17 N 20
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 8.

Since b is greater than 4 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

FISHER'S EXACT TEST

NUMBER OF i
IDENTIFICATION ALIVE DEAD TOTAL_%?%%%%?_
CONTROL S 1 10
100% effluent 9 1 _}9 _______
___________________ i S
CRITICAL FISHER'S VALUE (10,10,9) (p=0.05) IS 4. b VALUE IS 9.

Since b is greater than 4 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
effluent
effluent

EXPOSED



“"A# K505063, UV Treated C DUBIA REPRODUCTION, 5-5-05
'ile: k505063c¢ Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

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

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

‘otal number of replicates = 60



AA# K505063, UV Treated C DUBIA REPRODUCTION, 5-5-05
¥ile: k505063c Transform: NO TRANSFORMATION

Bartlett's test for homogeneity of variance

‘alculated Bl statistic = 10.16
mable Chi-square value = 15.09 (alpha = 0.01, df = 5)
'able Chi-square value = 11.07 (alpha = 0.05, df = 5)

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



VITLE: AA# K505063, UV Treated C DUBIA REPRODUCTION, 5-5-05
FILE: k505063c

'RANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
JRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 28.0000 28.0000
1 CONTROL 2 28.0000 28.0000
1 CONTROL 3 22.0000 22.0000
1 CONTROL 4 29.0000 29.0000
1 CONTROL 5 23.0000 23.0000
1 CONTROL 6 6.0000 6.0000
1 CONTROL 7 35.0000 35.0000
1 CONTROL 8 0.0000 0.0000
1 CONTROL S 26.0000 26.0000
1 CONTROL 10 22.0000 22.0000
2 32 % EFFLUENT 1 26.0000 26.0000
2 32 % EFFLUENT 2 11.0000 11.0000
2 32 % EFFLUENT 3 24.0000 24.0000
2 32 % EFFLUENT 4 2.0000 2.0000
2 32 % EFFLUENT 5 23.0000 23.0000
2 32 % EFFLUENT 6 26.0000 26.0000
2 32 % EFFLUENT 7 25.0000 25.0000
2 32 % EFFLUENT 8 22.0000 22.0000
2 32 % EFFLUENT 9 1.0000 1.0000
2 32 % EFFLUENT 10 24.0000 24.0000
3 42 % EFFLUENT 1 15.0000 15.0000
3 42 % EFFLUENT 2 0.0000 0.0000
3 42 % EFFLUENT 3 29.0000 29.0000
3 42 % EFFLUENT 4 7.0000 7.0000
3 42 % EFFLUENT 5 26.0000 26.0000
3 42 % EFFLUENT 6 11.0000 11.0000
3 42 % EFFLUENT 7 21.0000 21.0000
3 42 % EFFLUENT 8 0.0000 0.0000
3 42 % BFFLUENT 9 22.0000 22.0000
3 42 % EFFLUENT 10 18.0000 18.0000
4 56 % EFFLUENT 1 0.0000 0.0000
4 56 % EFFLUENT 2 20.0000 20.0000
4 56 % EFFLUENT 3 26.0000 26.0000
4 56 % EFFLUENT 4 24.0000 24.0000
4 56 % EFFLUENT 5 26.0000 26.0000
4 56 % EFFLUENT 6 21.0000 21.0000
4 56 % EFFLUENT 7 26.0000 26.0000
4 56 % EFFLUENT 8 23.0000 23.0000
4 56 % EFFLUENT 9 2.0000 2.0000
4 56 % EFFLUENT 10 27.0000 27.0000
5 75 % EFFLUENT 1 21.0000 21.0000
5 75 % EFFLUENT 2 14.0000 14.0000
5 75 % EFFLUENT 3 18.0000 18.0000
5 75 % EFFLUENT 4 16.0000 16.0000
5 75 % EFFLUENT 5 17.0000 17.0000
5 75 % EFFLUENT 6 19.0000 19.0000
5 75 % EFFLUENT 7 22.0000 22.0000
5 75 % EFFLUENT 8 9.0000 9.0000
5 75 % EFFLUENT 9 16.0000 16.0000



5 75 % EFFLUENT 10 21.0000 21.0000
6 100 % EFFLUENT 1 19.0000 19.0000
6 100 % EFFLUENT 2 15.0000 15.0000
6 100 % EFFLUENT 3 22.0000 22,0000
6 100 % EFFLUENT 4 19.0000 19.0000
6 100 % EFFLUENT 5 10.0000 10.0000
6 100 % EFFLUENT 6 16.0000 16.0000
6 100 % EFFLUENT 7 0.0000 0.0000
6 100 % EFFLUENT 8 16.0000 16.0000
6 100 % EFFLUENT 9 22.0000 22.0000
6 100 % EFFLUENT 10 12.0000 12.0000



AA# K505063, UV Treated C DUBIA REPRODUCTION, 5-5-05

"ile: k505063c Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control«<Treatment
TRANSFORMED RANK CRIT
~ROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 CONTROL 21.900
2 32 % EFFLUENT 18.400 92.50 75.00 10.00
3 42 % EFFLUENT 14.900 83.00 75.00 10.00
4 56 % EFFLUENT 19.500 92.50 75.00 10.00
5 75 % EFFLUENT 17.300 76.00 75.00 10.00
6 100 % EFFLUENT 15.100 75.50 75.00 10.00

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



APPENDIX E

Organism History



AQUATOX, INC.
100 Springwood Drive #15
Hot Springs, Arkansas 71913
(501) 767-9120

TEST ORGANISM HISTORY

DATE SHIPPED S5-STOS /5 P s1e /4/4,4' A/

) / -
SPECIES ____/_@%éﬁf_’%%’é?ﬁf{@ —

QUANTITY SHIPPED SOt —
AGE/LIFE STAGE LI bey 57 é" <2
BROODSTOCK SOURCE 7 lona ‘/»;44,’//7

CULTURE WATER ﬁ@a{ﬁéfﬁf 7

ALKALINITY (Mg/l as CaCOs)

@aCOﬂ.’Salinity (ppt) =/

FEEDING //a%ﬁfm:.-

COMMENTS

PACKAGED BY czg

BILL HALL PRINTERS 3171



@q/é\a— Aquatic Research Organisms
: ) x = . o o

DATA SHEET

1. Organism History

bl .. . \ . . \
Species: C.e-'r O éﬂ /U"rh QL JCN a
Source: Lab reared__2¥ Hatchery reared Field collecled
Hatch date 01'/ 25 Receipt date

Lot number oz &7 OS*CD Strain ‘/‘/f/ O
Brood Origination EQH OH

1II.  Water Quality

Temperature__2°[_°C Salinity _— ppt DO AT

pH_ 4 Hardness_* %S ppm

JII. Culture Conditions

System:___ xS Fatie  remecom |
Diet: Flake Food Phytoplankton___%___ Trout Chow
Brine Shrimp Rotifers Other X< T

Prophylactic Treatments:

: o =
Comments: //( (( G" h -"(\> ay o Lo l{? “

el

IV. Shipping Information
Client:__AvI<«nsas "4/74,/J/f’frc\f # of Organisms:__/¢ ol tora

Carner: :1;(_7. b € 7~ Date Shipped: 74 ii /O

e -

Biologist: i1

1 - 800 - 927 - 1650

PO Box 1271 ® One Lafayette Road * Hamplon, NH 03842 ¢ (603) 926-1650



APPENDIX F

Quality Assurance Charts
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