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INTRODUCTION AND SUMMARY

Chronic biomonitoring tests:

7 day fathead minnow larval survival and growth (method 1000.0) and 7
day ceriodaphnia dubia survival and reproduction (method 1002.0) were
performed by Sorrells Research Associates for Cabot 24 hour composite
samples of plant effluent for dates 12/04-05/11, 12/06-07/11, 12/08-09/11.

The samples were delivered to Sorrells lab in ice chest, cooled to 4
degrees c.

These samples were logged in as #13918.0001,0002 and 0003. Chain of
custody included in report.

Moderately hard 20% deionized mineral water was used as dilution water.

Testing was initiated 12/06/11 at 1420 hours and continued through 12/14/11
at 1420 hours.

The results of these tests are as follows:
TEST 1000.0 FATHEAD MINNOW
SURVIVAL - NOEL 100% Effluent
GROWTH - NOEL 100% Effluent
TEST 1002.0 CERIODAPHNIA DUBIA
SURVIVAL - NOEL 100% éffluent

REPRODUCTION - NOEL 100% Effluent

Fishers Exact Test statistics are included in this report for these

observations. No other adjustments were made.




TEST ACCEPTANCE CRITERIA

FOR CONTROL

TEST ORGANISM CRITERIA RESULTS PASS/FAIL
METHOD
1000 Pimephales Control surv 100% PASS
promelas >or= 80 %
1002 Ceriodaphnia Control surv. 100% PASS
dubia >or= 80 %
1000 Pimephales Control wt. .346 PASS
promelas .25 mg or> per
larvae.
1002 Ceriodaphnia Control repro. 17.9 PASS
dubia 15 or> neonates
per surviving
female.
1000 Pimephales Control CV 4.1 PASS
promelas 40 % or <
1002 Ceriodaphnia Control CV 12.5 PASS
Dubia 40 % or <
NOTE: The test acceptance criteria is based upon the synthetic

laboratory control.
mineral water,

as directed by EPA/600/4-91/002.

Laboratory control is moderately hard 20% deionized
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OUTLINED REPORT

PERMIT NO: AR0021661

PERMIT REQUIREMENTS: MONTHLY
PLANT LOCATION:

RECEIVING WATER BODY:

CLIENT: Stuttgart, City of
ADDRESS: P.O. Box 130
Stuttgart, AR 72160

PLANT OPERATIONS

PRODUCT (S): n/a
RAW MATERIALS: n/a
OPERATING SCHEDULE:
SCHEMATIC OF WASTE TREATMENT:

RETENTION TIME:

VOLUME OF WASTE FLOW (MGD, CFS,

GPM)
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BIOMONITORING CHRONIC TOXICITY REPORT

SOURCE OF EFFLUENT

EFFLUENT SAMPLES-

(AMBIENT)

CHEMICAL PARAMETER CHART

SAMPLING POINT: PLANT EFFLUENT

COLLECTION DATES/TIMES:

SAMPLING COLLECTION METHOD: COMPOSITE

12/04-05/11
1300-1300

PHYSICAL AND CHEMICAL DATA:

CONTROL
DO (mg/1)
pH (S.U.)

Conductivity (umhos)
Alkalinity (mg/1l)

Hardness (mg/1)

Res. Chlorine (mg/1l)

56%
DO (mg/1)
pH (S.U.)

Conductivity {umhos)
Alkalinity (mg/1)

Hardness (mg/1)

DATE
12/06/11

8.36
1.22
387
70

76

DATE
12/06/11

8.19
7.40
460
94

87

AND DILUTION WATER

12/06-07/11
1200-1200

DATE
12/08/11

8.45

7.09

273
69

70

DATE

12/08/11

8.31
7.15
443
106

99

12/08-09/11
1200-1100

DATE
12/10/11

8.51

7.21

298
76

17

DATE
12/10/11

8.38
7.30
506
94

87




| I

(Cont.)

PHYSICAL AND CHEMICAL DATA:

100 % EFFLUENT

DO (mg/1)

pH (S.U.)
Conductivity (umhos)
Alkalinity (mg/1)
Hardness (mg/1)

Res. Chlorine (mg/1)

Temperature .c

DILUTION WATER SAMPLES -
SOURCE: 20% DMW
COLLECTION DATE: N/A

PRETREATMENT: AERATED

Hardness is to be reported as mg/1l CaCO3

D.O. Dissolved Oxygen mg/1

DATE
12/06/11

8.02
7.12
585
114

98

25

Temperature degrees centigrade

pH s

tandard units
Conductivity = us/cm
Chlorine Residual = mg/1

DATE
12/08/11

8.10
7.26
573
110

99

25

TIME:

DATE

12/10/11

8.22
7.42
683
130

118

25

N/A



Chemical Data Foi' Daily Biomonitoring

Permitee S&M\.\A‘A_

Date  |T(-|| 1420

Analyst JE-TTw Lab no._|29\%
Dilution o )
Day 1 2 3l 4 5 6 notes
Temp | 550 | 250 | Zz50 | 280 | 5e,0 2¢.2
pH 127 1.2 |7.09 712 7.z§ 7-2)
D.O. |¥.3( 330 |84 835 |g. 451 |24(
Ak | o L 76
Hard. |7 & 7O 27
Cond. | 3¢+ 27% 293
Dilution z(,
Day 1 2 3 4 5 6 notes
Temp | 2.3 | o 2621 280 | 28 | 3¢
pH 7. 40 7.33 |7.1% 7.20 | 7. 30 | .%3
D.O. |34 [€4® [x2)] [>w | 323 | 9.30
Ak | 9¢ 106 adl
Hard. 8’7 ‘?7 | %7
Cond. | 4{v yy3 50 b
Dilution )5 _ B
Day. '1 2 3 i 5 6 notes
Temp | 3<c0| 260N | oo | 2638 | neo | 20
pH vaz | 7330 | 7.2, |1 32| 7872 | 724>
D.O. |3.02[192 |[9.90 | 1.9\ [$-2> |3-1b
Ak | )1 Ila 130
Hard. ?37 QO[ ”?
Cond. | 35~ 513 (33

0 D




DATA ANALYSIS

ACCORDING TO EPA/600/4-91/002.
STATISTICAL ANALYSES

TOXSTAT VERSION 3.3

Percent minimum significant difference (PMSD) calculated for sub-lethal endpoints.

This information for C. dubia reproduction is found in the inserted tables after page 8. We will highlight these values in Dunnetts Table
2, for all sub-lethal endpoints.



TITLE: STUTTGART 13918 CERIO REPS

FILE: 13918SCR
ITRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
l 1 CONTROL 1 18.0000 18.0000
1 CONTROL 2 19.0000 19.0000
1 CONTROL 3 20.0000 20.0000
I 1 CONTROL 4 20.0000 20.0000
1 CONTROL 5 17.0000 17.0000
1 CONTROL 6 19.0000 19.0000
I 1 CONTROL 7 16.0000 16.0000
1 CONTROL 8 17.0000 17.0000
1 CONTROL 9 20.0000 20.0000
I1 CONTROL 10 13.0000 13.0000
2 32 1 18.0000 18.0000
2 32 2 18.0000 18.0000
2 32 3 15.0000 15.0000
Iz 32 4 17.0000 17.0000
2 32 5 18.0000 18.0000
2 32 6 18.0000 18.0000
Iz 32 7 17.0000 17.0000
2 32 8 17.0000 17.0000
2 32 9 19.0000 19.0000
2 32 10 20.0000 20.0000
I3 42 1 20.0000 20.0000
3 42 2 16.0000 16.0000
3 42 3 17.0000 17.0000
I3 42 4 17.0000 17.0000
3 42 5 18.0000 18.0000
3 42 6 18.0000 18.0000
I3 42 7 16.0000 16.0000
3 42 8 18.0000 18.0000
3 42 9 18.0000 18.0000
3 42 10 19.0000 19.0000
I4 56 1 18.0000 18.0000
4 56 2 17.0000 17.0000
4 56 3 15.0000 15.0000
I4 56 4 19.0000 19.0000
4 56 5 19.0000 19.0000
4 56 6 22.0000 22.0000
I4 56 7 18.0000 18.0000
4 56 8 19.0000 19.0000
4 56 9 21.0000 21.0000
4 56 10 18.0000 18.0000
%‘ Is 75 1 19.0000 19.0000
5 75 2 19.0000 19.0000
5 75 3 20.0000 20.0000
Is 75 4 22.0000 22.0000
5 75 5 17.0000 17.0000
5 75 6 21.0000 21.0000
5 75 7 17.0000 17.0000
5 75 8 22.0000 22.0000
5 75 9 19.0000 19.0000
5 75 10 18.0000 18.0000



I 6 100 1 20.0000 20.0000
6 100 2 19.0000 19.0000
I 6 100 3 18.0000 18.0000
6 100 4 17.0000 17.0000
6 100 5 18.0000 18.0000
6 100 6 20.0000 20.0000
I 6 100 7 18.0000 18.0000
6 100 8 20.0000 20.0000
6 100 9 20.0000 20.0000
l 6 100 10 23.0000 23.0000
ISTUTTGART 13918 CERIO REPS
File: 13918SCR Transform: NO TRANSFORM
I SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
IGRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 10 13.000 20.000 17.900
2 32 10 15.000 20.000 17.700
I 3 42 10 16.000 20.000 17.700
4 56 10 15.000 22.000 18.600
5 75 10 17.000 22.000 19.400
ls 100 10 17.000 23.000 19.300
STUTTGART 13918 CERIO REPS
IFile: 13918SCR Transform: NO TRANSFORM
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2
lSRP IDENTIFICATION VARIANCE SD SEM
1 CONTROL 4.989 2.234 0.706
2 32 1.789 1.337 0.423
3 42 1.567 1.252 0.396
4 56 3.822 1.955 0.618
Is 75 3.378 1.838 0.581
6 100 2.900 1.703 0.539
TUTTGART 13918 CERIO REPS
*ile: 13918SCR Transform: NO TRANSFORM
l ANOVA TABLE
SOURCE DF Ss MS F
etween 5 30.733 6.147 2.000

'Iithin’ (Error) 54 166.000 3.074




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

STUTTGART 13918 CERIO REPS

File: 13918SCR Transform: NO TRANSFORM
I DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
IGROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 17.900 17.900
2 32 17.700 17.700 0.255
I 3 42 17.700 17.700 0.255
4 56 18.600 18.600 -0.893
5 75 19.400 19.400 -1.913
6 100 19.300 19.300 -1.785
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

STUTTGART 13918 CERIO REPS

rile: 13918SCR Transform: NO TRANSFORM
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
! NUM OF Minimum Sig Diff % of DIFFERENCE
ROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
I 1 CONTROL 10
2 32 10 1.811 10.1 0.200
3 42 10 1.811 10.1 0.200
I 4 56 10 1.811 10.1 -0.700
5 75 10 1.811 10.1 -1.500
6 100 10 1.811 10.1 -1.400
ETUTTGART 13918 CERIO REPS
ile: 13918SCR Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
l IDENTIFICATION N MEAN MEAN MEAN
1 CONTROL 10 17.900 17.900 17.767
2 32 10 17.700 17.700 17.767
I 3 42 10 17.700 17.700 17.767
4 56 10 18.600 18.600 18.600
5 75 10 19.400 19.400 19.350
6 100 10 19.300 19.300 19.350




I STUTTGART 13v918 CERIO REPS
File: 13918SCR Transform: NO TRANSFORM
I WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
CONTROL 17.767
I 32 17.767 0.170 1.68 k= 1, v=54
42 17.767 0 17,0 1.76 = 2, v=54
56 18.600 0.893 1.79 = 3, v=54
l 75 19.350 1.849 * 1.80 k= 4, v=54
100 19.350 1.849 * 1.80 = 5, v=54
s = 1.753
lNote: df used for table values are approximate when v > 20.
STUTTGART 13918 CERIO REPS
IFile: 13918SCR Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<Treatment
I TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
l 1 CONTROL 17.900
2 32 17.700 97.50 75.00 10.00
3 42 17.700 96 .50 75.00 10.00
4 : 56 18.600 110.50 75.00 10.00
5 75 19.400 122.00 75.00 10.00
6 100 19.300 121.50 75.00 10.00

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



lTITLE: STUTTGART 13918 MINNOW WEIGHTS

FILE: 13918SMW
ITRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
I 1 CONTROL 1 0.3400 0.3400
1 CONTROL 2 0.3290 0.3290
1 CONTROL 3 0.3600 0.3600
I 1 CONTROL 4 0.3550 0.3550
2 32 1 0.3360 0.3360
2 32 2 0.3500 0.3500
I 2 32 3 0.3420 0.3420
2 32 4 0.3220 0.3220
3 42 1 0.3670 0.3670
I 3 42 2 0.3510 0.3510
3 42 3 0.3650 0.3650
3 42 4 0.3350 0.3350
4 56 1 0.3280 0.3280
l 4 56 2 0.3530 0.3530
4 56 3 0.3400 0.3400
4 56 4 0.3730 0.3730
I 5 75 1 0.3180 0.3180
5 75 2 0.3460 0.3460
5 75 3 0.3610 0.3610
5 75 4 0.3420 0.3420
I 6 100 1 0.3380 0.3380
6 100 2 0.3550 0.3550
6 100 3 0.3660 0.3660
I 6 100 4 0.3260 0.3260
ISTUTTGART 13918 MINNOW WEIGHTS
File: 13918SMW Transform: NO TRANSFORM
l SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
l:Rp IDENTIFICATION N MIN MAX MEAN
1 CONTROL 4 0.329 0.360 0.346
lz 32 4 0.322 0.350 0.338
3 42 4 0.335 0.367 0.355
4 56 4 0.328 0.373 0.349
5 75 4 0.318 0.361 0.342
Is 100 4 0.326 0.366 0.346

STUTTGART 13918 MINNOW WEIGHTS
"ile: 13918SMW Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2



GRP IDENTIFICATION VARIANCE SD SEM
l 1 CONTROL 0.000 0.014 0.007
2 32 0.000 0.012 0.006
3 42 0.000 0.015 0.007
l 4 56 0.000 0.019 0.010
5 75 0.000 0.018 0.009
I 6 100 0.000 0.018 0.009
ISTUTTGART 13918 MINNOW WEIGHTS
File: 13918SMW Transform: NO TRANSFORM
l ANOVA TABLE
SOURCE DF SS MS F
Between _ 5 0.001 0.000 0.517
lWithin (Error) 18 0.005 0.000

Critical F value = 2.77 (0.05,5,18)
l Since F < Critical F FAIL TO REJECT Ho:All groups equal

kTUTTGART 13918 MINNOW WEIGHTS

ile: 13918SMW Transform: NO TRANSFORM
l DUNNETTS TEST - TABLE 1 OF 2  Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
rROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.346 0.346
2 32 0.338 0.338 0.745
I 3 42 0.355 0.355 -0.745
4 56 0.349 0.349 -0.219
5 75 0.342 0.342 0.372
6 100 0.346 0.346 -0.022

Dunnett table value = 2.41 (1 Tailed Value, P=0.05, df=18,5)

TUTTGART 13918 MINNOW WEIGHTS
ile: 13918SMW Transform: NO TRANSFORM

DUNNETTS 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 4
2 32 4 0.028 8.0 0.008
3 42 4 0.028 8.0 -0.009
4 56 4 0.028 8.0 -0.003
5 75 4 0.028 8.0 0.004
I 6 100 4 0.028 8.0 -0.000
lSTUTTGART 13918 MINNOW WEIGHTS
File: 13918SMW Transform: NO TRANSFORM
l WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 CONTROL 4 0.346 0.346 0.342
2 32 4 0.338 0.338 0.342
3 42 4 0.355 0.355 0.348
4 56 4 0.349 0.349 0.348
5 75 4 0.342 0.342 0.348
l 6 100 4 0.346 0.346 0.348
STUTTGART 13918 MINNOW WEIGHTS
IFile: 13918SMW Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
l ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
l CONTROL 0.342
32 0.342 0.373 1.73 =1, v=18
42 0.348 0.153 1.82 = 2, v=18
56 0.348 0.153 1.85 k= 3, v=18
' 75 0.348 0.153 1.86 k= 4, v=18
100 0.348 0.153 1.87 k=5, v=18
t = 0.016
ote: df used for table values are approximate when v > 20.
TUTTGART 13518 MINNOW WEIGHTS
ile: 13918SMW ' Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<«<Treatment
l TRANSFORMED RANK CRIT.
GROUP - IDENTIFICATION MEAN SUM VALUE df SIG
l 1 CONTROL 0.346
2 32 0.338 15.00 10.00 4.00



4 56 0.349
5 75 0.342
6 100 0.346

Critical values use k = 5, are 1 tailed,

17.50
18.00
17.50




TEST METHOD
1000.0

TEST METHOD USED: 1000.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 12/06/11 1420
DATE AND TIME TEST TERMINATED: 12/13/11 1420
TYPE OF TEST CHAMBERS: 600 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 400 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 10
NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT:

TEST TEMPERATURE (MEAN): mean = 25
TEST ORGANISMS

SCIENTIFIC NAME: Pimephales promelas
AGE: Less than 24 hours

LIFE STAGE: Larvae

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: 2/day Brine Shrimp
**QRGANISM HISTORY SHEETS ARE ATTACHED**

4




RESULTS SUMMARY

FATHEAD MINNOW, PIMEPHALES PROMELAS, LARVAL SURVIVAL AND GROWTH TEST
METHOD 1000.0

Larvae are exposed in a static renewal system for seven days to different
concentrations of effluent or to receiving water. Test results are based
on the survival and growth (increase in weight) of the larvae. Effluent
dilution's chosen for this test were 32%, 42%, 56%, 75% and 100% in
accordance with the NPDES permit. The low flow or "critical" dilution is
specified in the NPDES Permit as 100% effluent. ‘

NOEL (S) ARE AS FOLLOWS:
100% Survival 100% effluent

NOEL Growth 100% effluent




BIOMONITORING REPORT
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Effluent Percent Survival In Mean Percent CVg*
Conc. %
A B C D 24h 48h 7d

Dilution

Water 100 100 100 100 100 100 100 0.0
32% 100 100 100 100 100 100 100 0.0
42% 100 100 100 100 100 100 100 0.0
56% 100 100 100 100 100 100 100 0.0
75% 100 100 100 100 100 100 100 0.0

100% 100 100 100 100 100 100 100 0.0

*coefficient of variation = standard deviation x 100/mean
**ph unadjusted 100% effluent

. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.5)
than the control survival for the % effluent corresponding to:

a.) LOW FLOW OR'CRITICAL DILUTION (100%): YES [ ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO ([X]

2. Dunnett's Procedure:

Is the mean dry weight (growth) at 7 days effluent significantly
different (p=0.05) than the control's dry weight (growth) for the % :
effluent corresponding to (significant non-lethal effects):

.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [X]
.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO [X]

O o

3. If you answered NO to 1;a) and 2.a) enter [0]

otherwise enter [1]: [0] .
4. TIf you answered NO to 1.b) and 2.b) enter [0]
otherwise enter [1]: [0]

5. Enter response to item 3 on DMR Form, parameter # TEP6C.

6. Enter response to item 4 on DMR Form, parameter # TFP6C.

7. Enter percent effluent corresponding to each NOEL below and
circle lowest number:

a.) NOEL survival = 100% effluent
b.) b.) NOEL growth = 100% effluent

11
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FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
(Pimephales promelas)
Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving [ ] Reconstituted [X]

DATA TABLE FOR GROWTH

EFFLUENT AVERAGE DRY WEIGHT _ MEAN
CONC. % IN MILLIGRAMS IN DRY
REPLICATE CHAMBERS WEIGHT (MG)
A B C D 7 days
CONTROL .340 .329 . 360 .355 . 346
32 .336 .350 .342 .322 . 338
42 .367 .351 . 365 .335 .355
56 .328 .353 .340 .373 .349
75 .318 .346 .361 .342 .342
100 ;338 .355 .366 .326 .346

*Coefficient of variation = standard deviation X 100/mean

(Coef Of Var Statre 7day Chronic Pimephales TQP6C = 5.1)

12




TEST METHOD
1002.0

TEST METHOD USED: 1002.0
END POINT (S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 12/06/11 1420
DATE AND TIME TEST TERMINATED: 12/14/11 1420
TYPE OF TEST CHAMBERS: 30 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 15 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 1

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT:

TEST TEMPERATURE (MEAN AND RANGE): 25
TEST ORGANISMS

SCIENTIFIC NAME: Ceriodaphnia dubia
AGE: Less than 24 hours

LIFE STAGE: Neonates

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: Daily

**ORGANISM HISTORY SHEETS ARE ATTACHED**

10
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RESULTS SUMMARY
CLADOCERAN, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION TEST
METHOD 1002.0

Ceriodaphnia are exposed in a static renewal system to different
concentrations of effluent, and to receiving water until 60% of surviving
control organisms have three broods of offspring (15 neonates per surviving
female). Effluent dilutions for this test were 32%, 42%, 56%, 75%, and
100% in accordance with the NPDES Permit. The "critical™ dilution is
specified as 100% effluent. Test results are based on survival and
reproduction. If the test is conducted as described, the control organism
should produce three broods of young during a seven-day period.

14



BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

PERCENT SURVIVAL

Time of

Reading 0% 32 % 42% 56% 75% 100%
24h 100 100 100 100 100 100
48h 100 100 100 100 100 100
7 day 100 100 100 100 100 100

1. Fisher's Exact Test:

Is the mean survival at 7 days significantly different (p=0.05)
than the control survival for the % effluent corresponding to (lethality):

a.) LOW FLOW OR CRITICAL DILUTION ( 100 %): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%): YES [ ] NO [ X ]
2. Dunnett's Procedure or Steel's Many-One Rank Test as
appropriate:

Is the mean number of young produced per female
significantly different (p=0.05) than the control's number of young per
female for the % effluent corresponding to (significant non-lethal

effects):
l a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%): YES | ] NO [ X ]

l 3. If you answered NO to 1l.a) and 2.a) enter [ 0 ]

otherwise enter [ 1 ]: [0]
l 4., If you answered NO to 1.b) and 2.b) enter [ O ]

otherwise enter [ 1 ]: [0]

5. Enter response to item 3 on DMR Form, parameter #TEP3B.

6. Enter response to item 4 on DMR Form, parameter #TFP3B.

7. Enter percent effluent corresponding to each NOEL below and circle
lowest number:

a.) NOEL survival = 100% effluent
l b.) NOEL reproduction = 100% effluent

ll 15




BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving ( ) Reconstituted (X)

NUMBER OF YOUNG PRODUCED PER FEMALE @ 7 DAYS

PERCENT EFFLUENT (%)

REP 0% 32% 425 563 75% 100%
A 18 18 20 18 19 20
B 19 18 16 17 19 19
C | 20 15 17 15 20 18
D 20 17 17_' 19 22 17
17 18 18 19 17 18
F 19 18 18 22 21 20
G 16 17 16 18 17 18
H 17 17 18 19 22 20
1 20 19 18 21 19 20
J 13 20 19 18 18 23
*CVS 12.5 7.56 7.07 10.5 9.47 8.82
MEAN 17.90 17.70 17.70 18.60  19.40 19.30

*coefficient of variation = standard deviation x 100/mean

(Coef Of Var Statre 7Day Chronic Ceriodaphnia TQP3B = 12.5)
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STANDARD REFERENCE TOXICANTS

STANDARD TOXICANT USED AND SOURCE: SODIUM CHLORIDE

DATE AND TIME OF MOST RECENT TEST: 11/15/11, 1405

DILUTION WATER USED IN TEST: 20% DMW

RESULTS (LC50 OR, NOEC AND/OR ECL): LC50 = 1763 FATHEAD MINNOW
RESULTS (LC50 OR, NOEC AND/OR ECL): LC50 = 743 CERIODAPHNIA
ACCEPTABLE PERFORMANCE, STUDY 29 = 100% recovery

PHYSICAL AND CHEMICAL METHODS USED: '

SPECIFIC CONDUCTANCE METHOD 2510 B

OXYGEN, DISSOLVED METHOD 4500- O G
CHLORINE, TOTAL RESIDUAL METHOD 4500- C I F
ALKALINITY, CACO3 METHOD 2320 B

SUMMARY OF REFERENCE TOXICANT (S) ARE AS FOLLOWS:

FATHEAD MINNOW

Standard Recovery FATHEAD MINNOW 101.4%

CERIODAPHNIA

Standard Recovery CERODAPHNIA 98%

17
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APPENDIX 1A
TEST 1000.0



13918CCWeightStutt. XLS

Permittee 'Stuttgart 13918 |

100.00% 100- 100. 100:

100 100 100

Effluent .;Percent Survival In Rep. Chambelrs :IMean Perclent Survival .CV%*
Conc. A B ! c D 24h . 48h 7 days *
CONTROL' 100 1005 1005 ,100: 1005 1003 100 0.0
' | : | |
32.00%; 100, 100 100; 1oo§ 1005’ 100; 100. 0.0
42.00% 100 1005 1oo§ 100; 1oo: 100? 100 0.0
56.00%5 100 100- 1oo§ 100i 100 100° 100 0.0
: , 1 ,
75.00% 100 100 100" 100 100 100 100 00
100 0.0

Permittee Stuttgart 13918

Effluent Average Dry Weight (mg) Mean Dry Weight (mg) ]
Conc. A : B C | D 7days CV%* . -
CONTROL 0.340 0.329 0.360 0355.  0.346 4.1 ) . .
32 0.336 0.350 0342 032 03375 3§
42  0.367 0.351 - 0.365. 0335 0.3545 4.2 R

56 0.328: 0.353" 0.340; 0.373 0'3485, 5.5

75 0.318 0.346 0.361 0.342  0.34175 5.2

100 0.338 0:3555 0.366. 0.326  0.34625 5.1

Page 1



Figure 2. Survival data for fathead minnow larval survival and growth te

FIGURE 2 - FATHEAD MINNOW
© page 13

 Discharger! _A3a\% Test Dates: _(Z- L -(( 1 ¥2D
Location: ~ Analyst:
: No. Survivors
Conc:  Rep. Day —
___No. 1 ¢ [ 3 L b 7 Remarks
Control w | © o [V 1 10 o [-)0 | ‘
2 10 | ©» 1S MR AT TR ER
3wl e I\ o 1 w1l vl b
4 1 (0 w v 1l w 1 Wl v
Conc: c W | w ) 7 b v 1 h
TTTe ] th ] A o () Wl b {}
z tw W T 0T T 017 1w
3z % DIV [ w U T Tt
Conc: 9 {7] W KN IRE 7% | ]\ To
1 A Ww [ W L ) X
Yz 12 A 0| D o b Iy
Conc: 13 ) ] Jv w1y )
e mE R AR
15 1} ‘ Vi 1l
5L 16 | (4 [ W W | 0w T I TT W
Conc: 17 110 [w v | 6 | O T T
18 ;'1 V\J LU l“ 7R TR
19 A n 0 L4 L
9& 20 1w T w10 O TN
Conc: 21 g. [ M\ L 0] w1/ 1r
22 110 ] | B) ) TN, T3
23 110 [v { ) [V
0p 24 J ﬁ 0 v 1Y
Comments:



Discharge:%\-u

Test Date(s): s2-f - )( Drying Temperature (OC):

Location: 120N 4 Weighing Date: Drying Time (h):
‘Analyst: . _
: ‘A B B-A c (B-A)/C Remarks
Conc: Rep. Wgt. of Dry wgt: Total dry | No. of | Mean dry wgt
" No. boat foil and wgt of larvae | of larvae
(mg) larvae larvae (mg)
(mg) (mg)
Control 1 1340719 | /244(9 2.Yo {9 L 340
-2 1t2379) | 12420 3 .29 Lo 529
3_l1z9 0824 | /293¢ 5.L0 (N 3b0o
4 11289710 |13022% 3 <5 v 1355
Conc: 5 11z2943¢ |(2zqynz_| 336 IC 33
6 |1z3zd( [123<9] 3.S0 1o 350 3
7 ll1zs249lizs<9 S. 4z (o 242 2
o 3z 8 2322 | 12354 .22 [o L322 =
o Lonc: 9 {122Y%Y]iez g D LT [y 2Ho? &
10 1 tzz2704 ] 12305% 5.5 v 35! 5o
Yy IETH IR TR R 2.LS (Us 13LS =
< 12 1124de0] jz419s 333 T . 33S <2
Conc: 13 1 (29213 | 12964 .28 v 32% D&
144129215 [1Z96L%K 2.53 {y 33 "
50 15 | [2YYs2l{zyqn2z | 240 (Y RS w
16 112319311235 31> o 3713 S
Tonc: 1z 1 2429l (zdsty| 2.1 J 313 =
19 ] 1303¢71 13073 > Y J 134 -
1g 1123045 | 123400k - L) v + 2ol
75" oo l1305a3]| 126955 | ~dz 7132
Tonc: 21 1120 BS| V3102 2 2% 0 ] .338
s 1120839 13V2 =g | >.55 [ B85
23 1 122.94S| ez 11 3.LL (0 1306
(DD 24 1 \23>Y2a] 123948 2.2tk 0 320

Tadapted from Hughes, et al., 1987.
Control  /3009Y ;3009Y
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TEST 1002.0
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{Stuttgart 13918 ‘CERIO 'REPLICATE CONTAINERS ' { isd= 223358 CV%= | 12478112,
control {DAY i 1 2! 3 4 5- 6. 7i 8 9 10{#young  i#adult
temp: ' i i ' ! i : ) , 0 10. 0.00
temp: i 2 | , i . _‘ 0! 100 000
temp: ) 3 . : : ; 2 ‘ : { : 1i 3 - 10 030
temp: i 4 3! 3 3i 3! 1 4, 2! 5. 3 2| 29; 10' 2.90
temp: ; 5' : i 1 ‘ 10 i 2 al 10 0.40
temp: 6 4 6! 7 7 5 7. 6 6 5: 2 55. 10 5.50
temp: 7; 5 2! : j ' 1 2 | 10 10 1.00
temp: | 8l 6 8. 9, 10 9, 7: 7! 6, 8' 8! 78 10 7.80
iToTAL 18! 19 20: 20! 171 19i 16 17 20 13! 179; 0. 17.90
conc ‘ ,REPLICATE CONTAINERS : isd= 133749 (CV% = . 7.5564605
32.00:DAY ; 1, 2 3 4; 5 6 7: 8 9; 10lno. young no. adults
temp: ‘ 1 , g ' ' : i : : : 0 10 0.00
temp: 2; R , ; 0
temp: 3 1 | 1! 1
temp: 4. 4. 2 1 3, 3 4 2' 5. 3 1 28-
temp: 5 } ’ ’ 1. 4
temp: 6 5 7 7.7 7 6 5 5 7 8 64
temp: 7. 3 1 2 . 6 10
temp: v 8 5 9 7 7. 7 8 6 7 9 8 10
TOTAL - 18 18 15 17 18 18 17, 17 19 20 10
CONC ~_REPLICATE CONTAINERS sd= 125167 CV% = 7.0715568
42.00 DAY 1 2 3 4' 5 6 7 8 9 10.no. young no. adults -
temp: 1 ' 0 10 0.00
temp: i 2 i 0 0.00
temp: 3 . 1 o 010
temp: 4 4 2 3 3 4 4 2 2 4 28 280
temp: 5 1 5 1 7 0.70]
temp: 6 7 6 6. 5 5 7 7 7 3 7 60 10 6.00
temp: _ 7 ) 1 1 3 o 5 1o 10 100
temp: i 8 9 7 7 8 6 7 6 9 5 om0 719
TOTAL 20 16 17. 17 18 18 16 18 18 19 177 10 17.70
CONC _REPLICATE CONTAINERS sd=  1.95505 CV% = 10511024
56.00 DAY 1 2. 3 4 5 6 7 8 9 10 no. young _no. adults e
temp: ) 1 y e .9 M0 000
temp: 2 . 0 10- 0.00
temp: | 3 B .0 10 0.00
temp: i 4 5 1 3 3 4 4 4 4 4 2 34 10 340
temp: 5 4 ' 1 . 3 8 10 0.80
temp: 6 5 5 6 6 7. 7 7 6 8 5 62 10 6.20
temp: 7: 2 3 4 . 2 11 10 1.10
temp: 8 8 5 6 7 8 10 7 5 9 6, 710 749
TOTAL 18 17 15 19 19: 22 18 19 21 18 186 10 1860
CONC. ‘REPLICATE CONTAINERS sd=_ 1.83787 CV%= 9473573
75.00. DAY 1 2, 3 4' 5 6 7 8 9 10°no. young no. adults .
temp: 1 , 0 10 0.00
temp: _ 2 ! 0 10. 0.00
temp: 3 1 1 1 ) 3 10 0.30
temp: 4 3 3 4 2 2 4 1 4 2 3 28 10 2.80
temp: 5 : 1 2 2 5 10 0.50
temp: 6. 8! 7 6 6. 5! 7 5 6 7 7 64 10 6.40
temp: 7 : 1 3 4 2 1 11 10 1.10
temp: 8: 8; 77 9. 9 5 10 7 1 9 8 83 10 8.30
TOTAL 19! 19 20 22, 17; 21 17 22 19 18 194 10 19.40
CONC. ! REPLICATE CONTAINERS sd= 170294, ‘CV% = 86235163
100.00°' DAY ) 1 2 3: 4: 5 6 7 8 9. 10.no. young .no. adults
temp: 1 : . 0 10 0.00
temp: 2 0 10 0.00
temp: 3 ) 2. 1 . 3 10 0.30
temp: 4 4 5. 1 2 4 3 3 4 5 6 a7 10 3.70
temp: 5 . 3 1 - 4 10 0.40
temp: 6: 7 5 6 6 7 7 8 7 6 7 66 10 6.60
temp: 7 5 1 N 3 9 10 0.90
temp: 8 9 4 7 7 8 7 g 6 10 74 10 7.40
. TOTAL 20 19 18 17 18 20 18 20 20 23. 193! 10 19.30




12-b-1L | 4 20
CONC. REPLICATE CONTAINERS s.d.= 0 VX = #01v/0!
control [DAY 1 2 5 6 7 8 9 10/no. youn [no. adults [young/adult
temp: - 1 ’ I 0 D) #01Vv/0!
temp: . 2 - 0 A #01v/0!
temp: 3 — 1 0 1o #01v/0!
temp: 4 2 |3 2 ] 1 \Y 2 a2 S = 2 0 IQ | #pIv/0"
{temp: S5 b \ L 2 0 JA #01v/0!
temp: 6] U L1 "t1 7 5 | {s > <1 7 0 174 #D1IV/0!
temp: 7] &= 2 | - I 0 Lo #01Vv/0!
teap: 8] (» A1 Y 1) < i '7 b % K 0 {? #01V/0!
" TOTAL 0 0 0 0 0 0 of .o o o 0 . 10 0.00
CONC. REPLICATE CONTAINERS sd={ 0 CVX = #01v/0!

32 IpAY. 1 2l 3 4 5 6 7 8 9 10|no. youn |no. adults |young/adult
temp: 1 ] : 0 [ #D1v/0!
temp: 2 0 RA f#01v/0!
temp: .3 | L ) of (2 #DIV/0!
temp: ol Yir 2l 1} Bl ZP1T Y12 5 1T 31 0 0 (o .| _#p1vsor -
temp: 5| 1 ’ 2, 0 1o #DIV/0!
temp: 6 511 Tty Tl 5185|177l ¥ 0 (> #DIV/0!
temp: 7 ‘ { . il L - 0 Lo #D1IV/0!
{temp: 8 51 91 721 21 721 Q1 L] 72191 R of /D #01v/0!
% TOTAL 0 0 0 0 0 0 0 0 0 0 0 10 0.00

~ [conc. REPLICATE CONTAINERS sd=| 0 lewx = #01v/0!

Y 2 |oay 1 2 3] . &4 5] 6 7 8 9 10[no. youn |no. adults [young/adult
temp: 1 0 L0 #01V/0!
temp: 2 0 A #01v/0!
temp: 3 , L , 0 Iy ¥D1v/0!
temp: 4 4 - | 3 o Wiz | 2_ Y 0 O #D1V/0!
temp: s| | t - 0 | I9) #01v/0!
temp: 6 T 1 L1 b I ST 1 7 72 = - 0 ) #D1v/0!
temp: 7 { { ) 0 [ #01v/0!
temp: g Q ] 21 8 A 7 L1991 ST 0 Lo #01IV/0!

A TotaL| - o .o 0 0 0| 0 0 0 0 0 0 10 0.00
CONC. ' REPLICATE CONTAINERS s.d.= 0 fevx = #01v/0!

S L, {bAY 1 2 3 4 S 6 7 8 9 10ino. youn [no. adults [young/adult
temp: 1 0 (b #01V/0!
temp: 2 0 [4) #D1IV/0!
temp: 3 - 0 (% #D1v/0!
temp: 4 £ 1] 3 | G4l Yl Y Y 2z | 0 L O #D1v/0!
temp: st~ |y 1 2 0 (0 #01v/0!
temp: 6 Tl I3 1 al Ll 01N ) AR 5 0 (o #01v/0!
temp: 7 7 13 M Y 2 of £ #D1v/0!
temp: . 8 Cels|l (L] 1 11D 1 S o] 0 la #01v/0!

TOTAL 0 0 0 0 0 0 0 0 0 0 0] 10 0.00

CONC. REPLICATE CONTAINERS s.d.= 0 VX = #01v/0!

7S loar 1 2 IR 5 6 7/ 8 9l - 10ino. youn no. adults |young/adutt
temp: 1 ’ 0 YW #01v/0!
temp: 2 0 Vo #DIV/0!
teip: 3 [ C | 0 (9 #p1V/0!
temp: 4 R Is5T1T4yl e 2.1 ¢ 1\ Yl 21 3 of ¢ #01v/0!
temp: s| T 1] , < < 21 . 0 0, #D1v/0!
temp: 6 R | (2 ST AT S1 (ol N 7 0 { o | #o1v/0!
temp: 7 ] f 2z T 1 0 ] #D1vV/0!
temp: sl ¢« 11 9l g &l tel 1 1l a 'S o (Q | soivsor

TOTAL 0 of o "o "o 0 of o 0 0 0 10 0.00

CONC. REPLICATE CONTAINERS s.d.= 0 VX = #01v/0!

18%  joay 1 2 3 4 5 6 7 8 9]  10|no. youn |no. adults |young/adult
temp: 1 0 \D #01v/0!
temp: 2 0 /4] #01v/0!
temp: 3 _ 2 l 0 1D #DIv/0!
tenp: ANV < 2l Ul =zl 314 51 L 0 1A #D1v/0!
temp: 5 ) ) { 0 0 #01v/0!
temp: 6l 7151 (o] Ll 712V 3171 LI T o /D #D1IV/0!
temp: NI = / "1 3 ) #D1v/0!
temp: 8] 9 I St 721 1 ¢ Z1 91 .11 0 o #DIV/0!
* TOTAL 0 0 0 0 0 0 0 0 0 0 0 10 ~ 0.00

Fig. 2 - CERIO page 34




APPENDIX B
ORGANISM HISTORY
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' 1300 Blue Spruce Drive, Suite C Toll Free: 800/331-5916
l Fort Collins, Colorado 80524 Tel: 970/484-5091 Fax:970/484-2514
l ORGANISM HISTORY
I DATE: 12/5/2011
SPECIES: , Pimephales promelas
l AGE: ~ N/A
I LIFE STAGE: Embryo
HATCH DATE: 12/5/2011
I BEGAN FEEDING: N/A
FOOD: N/A
Water Chemistry Record: Current Range
I TEMPERATURE: 23°C -
SALINITY/CONDUCTIVITY: - . -
I TOTAL HARDNESS (as CaCO;): 130 mg/l -
l TOTAL ALKALINITY (as CaCO3): 90 mg/l -
pH: 8.26 -
l Comments:
l Facility Supervisor
I Aquatic BioSystems, Inc  * Quality Research Organisms / Z /L -Y

d 139




APPENDIX C
CHAINS OF CUSTODY




e B ———— m&.’?’m;’»n%aa:%.y:,ww--. - (
EESOR WS WA - N L, P .
8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209
501-562-8139 800-331-8139
FAX 501-562-7025 :
CHAIN OF CUSTODY RECORD |
TURN AROUND TIME L ~ FOR LAB/OFFICE USE ONLY _ ‘ - STANDARD METHODS PRESERVATION PER EPA 40 CFR
RUSH 24HR. 48 HR, . C4=COOLTO4.C
5DAY REG © . - lAB# /39/ & 000 }8 : - ) $<2= SULFURIC ACID TO pH<2 -
OTHER _ _ S - o . . o N<2= NITRIC ACID TO pH<2
‘ CLIENT # 3:[ O?/ ] : T= THIOSULFATE FOR DECHLORINATION
oo . . : : ' ' W= WINKLER AZIDE MODIFICATION
P.0.# _ . . .+ - . P=MEMBRANE ELECTRODE
: : ' - NaOM=pH >12
. . V . . — - . . . 110913k2
_NAME OF COMPANY, CITY, OR PROJECT : ___PROJECT NO; i SAMPLER(S) NAME; (PRINT) , _——
0177 o 57;,@/)”" : | . N M—Q
SAMPLE " SAMPLE ID | staRT ¢ END COMP | FIELD ANALYSIS - 0.0 (W} | CONTAINER TYPE ANALYSIS REQUIRED
NO: AND/ OR ' - | DATE/TIME | DATE/TIME. | GRAB | pH TEMP FLOW | Cl2 | D:O(P) | PRESERVATIVE
COLLECTION LOCATION - : _ . ' : I D _ - :
) Ly £ I . M - ’ . g )
Ao —hon/ I[%_Q‘/n / / . GM (77 . 2 b o (onl < @/\//7,/145;,\/
ELF- uTEAL 0 ] ' : _ ) .
METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBS.ERVATIjONS.
FED EX WALKIN ARA) UPS OTHER pH7 i/'\ ; -
( / . . pH4 : —_ ) : } l__n. p2
| pH10 / A,/'// n~ Las
‘ » D.0 =
TYPE OF SAMPLE(S) (CIRCLE) : —— VAR
WATER SOIL W/W)SLUDGE OTHER _ - FIELD ANALYSIS CONDUCTED BY: (CIRCLE) (\/ ;y
Ny

DATE/TIME; . -CEIVED BY:: }\b e ——p _ DATE/TIME: SO D =
TE/TIME: . 7

A ' e

RELINQUISHEL _ .




8100 NATIONAL DRIVE LITTLE ROCK AR 72209
501-562-8139 800-331-8139 h
FAX 501-562-7025

CHAIN OF CUSTODY: RECORD

TURN AROUND TIME : R ~ FOR LAB/OFFICE USE ONLY o - STANDARD METHODS' PRESERVATION PER EPA 40 CFR
RUSH 24HR. 48 HR. ) ‘ ! / X 0 —l & o - ’ e €4=COOLTO4.C
SDAY REG : . . LAB # / 3? (8. 00 o . o : " §<2= SULFURIC ACID TO pH<2 .

OTHER_____ ' o e ' L N<2= NITRIC ACID TO pH<2 o
‘ . © CUENT# __ 52 ZDZzl - - . T=THIOSULFATE FOR DECHLORINATION

W= WINKLER AZIDE MODIFICATION

PO#___ . : ; I . P= MEMBRANE ELECTRODE
' : ' NaOH= pH 512
NAME OF COMPANY, CITY, OR PROJECT : . PROJECT NO; : : SAMPLER(S} NAME: (PRINT)
SAMPLE | sAMPLE ID | sTarT. . END - COMP | FIELD ANALYSIS . | D/O(W} | CONTAINER TYPE - | ANALYSIS REQUIRED
NO: AND/ OR '_D'ATEﬂ"lME | DATE/TIME TGRAB | pH TEMP' | rLow c2 D.0(P) PRESERVATIVE

COLLECTION LOCATION

Ourel - '-IQ—/&O(O /gfds-t( j 537 Q, _ | 1 é/acﬁ( u\ _ o

METHOD OF SHIPMENT (CIRCLE) S FIELD CALIBRATION RECORD ‘ NOTES/COMMENTS/OBSERVATIONS -

FEDEX WALKIN 4RA UPS OTHER pH 7 194
) pH4
pH10 /60
D.0 '
TYPE OF SAMPLE(S): (CIRCLE) : i e
"WATER SOIL ycf/jr SLUDGE OTHER . ] _ FIELD ANALYSIS CONDUCTED BY{ mcue) @ CLIENT

| . N : B s 1. ' ‘ DATE/TIME: __. --0"
RELINQUISHED b . DATE/TIME: . -..--EIVE? BY: — : - D



8100 NATIONAL DRIVEE, LITTLE ROCK, AR 72209 - R
501-562-8139 800-331-8139 SR R
FAX 501-562-7025 | '

CHAIN OF CUSTODY RECORD

TURN AROUND TIME P _ , . FOR LAB/OFFICE USEONLY . . - _ .. STANDARD METHODS PRESERVATION PER EPA 40 CFR |
RUSH 24HR. 48 HR. : C4=CooLTO4.C |
SDAY REG : _ LAB #_. /3 9/ . 2706 3 _ o - : " 8<2='SULFURIC ACID TO pH<2 3
OTHER : : : L . N<2= NITRIC ACID TO pH<2 ‘

? CLIENT # _ T= THIOSULFATE FOR DECHLORINATION ‘
- o R " W= WINKLER'AZIDE MODIFICATION |
P.0.#._ _ _ L. ... ... P=MEMBRANE ELECTRODE . :
: : NaOH- pH >12. ¢ : o
i _ i . L . i — . — e - . — . I . ) 1109132
NA| PANY ‘ ' PROJECT NO; - : — SAMPLER(S) NAME; (PRIN:T‘)"”_ . -
Crry of mrwr N - B A e
SAMPLE |/ SAMIPLE ID ’ START . | END COMP | FIELD ANALYSIS o D,0{W) | CONTAINER TYPE . ANALYSIS REQUIRED
NO: AND/ OR 5 _ 'CATE/TIME | DATE/TIME | GRAB ‘pH TEMP FLOW |- cL2 o.ofp) - ‘pRe‘senvxnvs
COLLECTION LOCATI(DN 3 - - : SEERECERE R R 7
; {728l [[2 Getl | o : -
Ef 6uT Ealh pp) 120 | Yy | C ‘ , @ / ml e | Brdeanpg)
;
|
|
|
|
METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD v NOTES/COMMENTS/OBSERVATIONS ~
FEDEX WALKIN (8R4 UPS OTHER pH7 P — -,
J pHa N G - -
f pH10 | » . Te \_p o/ L v f; V)
D.O ' ) , L :
.
TYPE OF SAMPLE(S): (CIRGLE)
‘ ' YSIS CONDUCTED BY: {CIRCLE) RA CLIENT
WATER SOIL WSMSLUDGE OTHER | __ FIELD ANALYS { {/ /
| . /\ | D
N ' . __EIVED BY: N e . . ATEMTIME . -9t
RELINQUISHED b _. L DATE/TIME: : b " - ' Te—




APPENDIX D
LABORATORY CONTROL
CERIO CULTURE RECORD
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DATE START . 11/28/11§STUTTGART13918 L 5 ;
DATE END § ] ; ?
ANALYST , ‘ !
WATER TYPE . - day8 | day 14 |
% SURVIVAL 1oof» . 100, ; : .
#YOUNG MEAN | i 18.1" : é :
stnd DEV from mean | 2.4688, 14088 | ]
| | REPLICATE NUMBER No. No. Young/
pAY | ¢ 2, 3 4 5§ @ 7 8 9§ 10 Young  |Adults Adult
1 l | | ‘ 3 ' 0 10 0
2, : 0 10 0
3 : ; 1 2 3 10, 0.3
4 3 2 2 4 3 4 1 3 2 1 25, 10 25
s 3, 1 4 15 14 10 14
) 6 6 5 7 7 7 s 6 5 73 59 10 5.9
7 3 2. 4 9 10 09
I 9 7. 10 7 8 8 8 8 6 5 76 10 7.6
totalg 18 20 19 1820 20 19 16 16 20 186 10 18.6
9 o 10 o
10 0 10 0
R 0100
12 i 0 10 0
13 ) e 0 10 0
14 . ) 0 10 0
total14 e e e [
REPLICATE NUMBER No. No. Young/
pay 11 12, 13 14 15 16 17 18 19 20 Young Adults  Adult
1 ’ ' 010 0
2 0 10 0
3 1 1 2 10 0.2
4 4 4 2 4 3 3 2 4. 4 30° 10 0
5 ‘ 2 . 5 1 ' 8 10 0.8
6 5! 6 6 6 6 3 5 7 7 6 57 10 5.7
7 1 3 a4 2 10 10 1
8 9 7 7 8 1 6. 7. 17 8 9 69 10 6.9
totalg 19 17 18 21 10 18 16 17 19 21 176 10 176
9 ; ' | ‘ 0 10 0
10, 0 10 0
11 0 10 0
12 0 10 0
13 0 10 0
- 14 0 10 0
total14 0o 0 0 0 0 0 0 0 0 0 0 10 0
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page 82

DATE START *
DATE END *
ANALYST PR
WVATER TYPE * d‘ay 8 day‘ 14
% SURVIVAL % HVALUE! HVALUE!
H#YOUNG MEAN Q
stnd DEV from mean 0 HOIV/Q! )
' REPLICATE NUMBER No. |No. |Young/|
DAY 1 2 3 4l s 6 7 8 9 10{Young |Adults|adult
I ' ' 0 O
2 0 HEAHBY
3 | -~ ( : s =z o| (D uunusn
D) 2 > Y { 3| 2 ] | ol b |unanan
5 3 | Y { s ol (O |snunus
o g1 719 2 1 (b | 517 2 of LV |wununs
7 3 ) raR H of LO |unumun
sl A 710 1] % S 3 QI b | &7 o Lo |mmm
total8 0 0 o| 0 of . o 0 0 0 0 0 HHRHH
9 0 | nannn
10 0 sy
11 0 Ty
12 0 HuH
13 0 HEHBAY
14 0 Hauans
total14 0 HasEnn
REPLICATE NOMBER No. No. Young/
DAY 11 12 13 14 15 16 17 18 19 20|Young [Adults|Adult
1 0 HEHHEHK
2 0 HnHaH
3 { L 0| (O |wanuns
o U v 24 | 3 >3 2| Yy N
5 ‘ ~Z 5 L ol {0 |nmmans
6 S b b Ll G 3 51 7 7 o o L0 |smaun
7 U 3 o | 2| ol LO|smmmm
s| O L ~7 | H &l 971 1 vl 9 o ¢.¢ |nmmany
total8 0 0 0 0 ) 0 of o 0 0 ol 10 0
9 v ' 0 HBAHAH
10| - 0 HUAHRY
11 0 R
12 0 HusaNY
13 0 HHHERH
14 - 0 gunung
total14 0 0 0 0 0 0 0 0 0 0 o 10 0
| /I |
FIGURE 5
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INTRODUCTION AND SUMMARY

Chronic biomonitoring tests:

7 day fathead minnow larval survival and growth (method 1000.0) and 7
day ceriodaphnia dubia survival and reproduction (method 1002.0) were
performed by Sorrells Research Associates for Cabot 24 hour composite
samples of plant effluent for dates 02/12-13/12, 02/14-15/12, 02/16-17/12.

The samples were delivered to Sorrells lab in ice chest, cooled to 4

degrees c.

These samples were logged in as #14204.0001,0002 and 0003. Chain of
custody included in report.

Moderately hard 20% deionized mineral water was used as dilution water.

Testing was initiated 02/14/12 at 1410 hours and continued through 02/22/12
at 1410 hours.

The results of these tests are as follows:
TEST 1000.0 FATHEAD MINNOW
SURVIVAL - NOEL 100% Effluent
GROWTH - NOEL 100% Effluent
TEST 1002.0 CERIODAPHNIA DUBIA
SURVIVAL - NOEL 100% Effluent
REPRODUCTION - NOEL 100% Effluent

Fishers Exact Test statistics are included in this report for these
observations. No other adjustments were made.




TEST ACCEPTANCE CRITERIA
FOR CONTROL

TEST ORGANISM CRITERIA RESULTS PASS/FAIL
METHOD

1000 Pimephales Control surv. 100%
promelas >or= 80 %

1002 Ceriodaphnia Control 100%
dubia >or= 80 %

1000 Pimephales Control wt. .327
promelas .25 mg or> per
larvae.

Ceriodaphnia Control repro.

dubia 15 or> neonates
per surviving
female.

Pimephales Control CV
promelas 40 % or <

Ceriodaphnia Control CV
Dubia 40 % or <

NOTE: The test acceptance criteria is based upon the synthetic
laboratory control. Laboratory control is moderately hard 20% deionized
mineral water, as directed by EPA/600/4-91/002.
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OUTLINED REPORT

PERMIT NO: AR0021661

PERMIT REQUIREMENTS: MONTHLY
PLANT LOCATION:

RECEIVING WATER BODY:

CLIENT: Stuttgart, City of
ADDRESS: P.0O. Box 130
Stuttgart, AR 72160

PLANT OPERATIONS

PRODUCT (S) : n/a
RAW MATERIALS: n/a
OPERATING SCHEDULE:

SCHEMATIC OF WASTE TREATMENT:

RETENTION TIME:

VOLUME OF WASTE FLOW (MGD, CFS, GPM)
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BIOMONITORING CHRONIC TOXICITY REPORT
CHEMICAL PARAMETER CHART

SOURCE OF EFFLUENT (AMBIENT) AND DILUTION WATER

EFFLUENT SAMPLES-
SAMPLING POINT: PLANT EFFLUENT
COLLECTION DATES/TIMES:

02/12-13/12 02/14-15/12

0800-0800 0800-0800
SAMPLING COLLECTION METHOD: COMPOSITE
PHYSICAL AND CHEMICAL DATA:
DATE DATE
CONTROL 02/14/12 02/16/12
DO (mg/1l) 8.43 8.65
pH (S.U.) | 7.10 7.21
Conductivity (umhos) 401 309
Alkalinity (mg/1) 86 74
Hardness (mg/1l) 82 78
Res. Chlorine (mg/1l) 0 0
DATE DATE
56% 02/14/12 02/16/12
DO (mg/1) 8.22 8.25
pH (S.U.) 6.92 7.33
Conductivity (umhos) 586 580
Alkalinity (mg/1l) 122 108
ﬁardness (mg/1) 109 106

02/16-17/12
0800-0800

DATE
02/18/12

8.40

7.21

306
74

76

DATE
02/18/12

8.23
7.35
510
102

92
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(Cont.)

PHYSICAL AND CHEMICAL DATA:

100 % EFFLUENT

DO (mg/1)

pPH (S.U.)
Conductivity (umhos)
Alkalinity (mg/1l)
Hardness (mg/1l)

Res. Chlorine (mg/1l)

Temperature .c

DILUTION WATER SAMPLES -
SOURCE: 20% DMW
COLLECTION DATE: N/A

PRETREATMENT: AERATED

Hardness is to be reported as mg/l CaCO3

D.0O. Dissolved -Oxygen mg/1l

D14E
02/06/12

7.96
6.96
869
172

143

25

Temperature degrees centigrade

pH s
tandard units
Conductivity = us/cm
Chlorine Residual = mg/1

DATE
02/16/12

8.04
7.40
854
144

134

25

TIME:

DATE

02/18/12

8.16
7.43
708
128

108

25

N/A
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Chemical Data For Daily Biomonitoring

Permitee 3\,&,\,,‘“_& Date = -(vq-\2 1410

Analyst WelT’W\ Labno. (yzoYy

Dilution {502 \ 3

Day 1 2 3 4 5 6 notes

Temp | << . 2| 287° S 9"“‘(:’::
7AS /X 28 ‘ rAY (3

pH 11D | b [ 7.2V 700 |12 | TR

D.O. [8.y3z| 34l |%.4L0L | 855 3.40 | 8.2

Ak | &6 7Y | 7Y |

Hard. |5 2 ”75!/ 76

Cond. | Yo| 309 300 |

Dilution  &(,

Day 1 2 3 4 5 6 notes

Temp | 550 | 250 282 2z | ZBo zg..)

pH 6.92 | ,.9% 722 | 7.1 1.35| 7.%2

D.O. | 22!8.0% |8.25 802|822 |¥.ab

Ak (2D 0% (o=

Hard. /Q? /O@ QQ‘

Cond. |51, £g0 $\0

Dilution 09 |

Day 1 2 3 4 5 6 notes

Temp | 260 | Zo | 2¢D | 26.0 ZS\b z-;‘.-:o

PH | L9k | Tao |T40 |7.267| 3ol .50

D.O. | 791732334 |T.al |gilL |7.9¢

Ak |70 )Y 2%

Hard. /‘*/9 ’3‘/ /ﬁg

Cond. | 9,9 psY4 108

Y, o o 7
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DATA ANALYSIS

ACCORDING TO EPA/600/4-91/002.

STATISTICAL ANALYSES

TOXSTAT VERSION 3.3

Percent minimum significant difference (PMSD) calculated for sub-lethal endpoints.

This information for C. dubia reproduction is found in the inserted tables after page 8. We will highlight these values in Dunnetts
Table 2, for all sub-lethal endpoints.
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fILITLE:

FILE:
RANSFORM:

STUTTGART 14204 CERIO REPS

14204SCR

NO TRANSFORM

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
32
32
- 32
32
32
32
32
32
32
32
42
42
42
42
42
42
.42
42
42
42
56
56
56
56
56
56
56
56
56
56
75
75
75
75
75
75
75
75
75
75
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NUMBER OF GROUPS:

6
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: 'ithin (Error) 54

l 6 100 1 20.0000 20.0000
6 100 2 18.0000 18.0000
I 6 100 3 19.0000 19.0000
6 100 4 20.0000 20.0000
6 100 5 20.0000 20.0000
6 100 6 22.0000 22.0000
l 6 100 7 19.0000 19.0000
6 100 8 23.0000 23.0000
6 100 9 18.0000 18.0000
lG 100 10 19.0000 19.0000
lTUTTGART 14204 CERIO REPS
File: 14204SCR Transform: NO TRANSFORM
I SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
ERP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 10 15.000 22.000 18.300
2 32 10 15.000 22.000 19.400
3 42 10 16.000 22.000 19.200
4 56 10 17.000 22.000 19.400
5 75 10 13.000 20.000 17.900
|6 100 10 18.000 23.000 19.800
STUTTGART 14204 CERIO REPS

"ile: 14204SCR

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

l1 CONTROL
2 32
3 42
4 56
's 75
6 100

Transform: NO TRANSFORM

TUTTGART 14204 CERIO REPS
Transform: NO TRANSFORM

:lile: 14204SCR

=
"y

ANOVA TABLE

etween

205.000
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Critical F value = 2.45 (0.05,5,40)
I Since F < Critical F FAIL TO REJECT Ho:All groups equal

- [BSTUTTGART 14204 CERIO REPS

ile: 14204SCR Transform: .NO TRANSFORM
I DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
lGROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 18.300 18.300
2 32 19.400 19.400 -1.262
l 3 42 19.200 19.200 -1.033
4 56 19.400 19.400 -1.262
5 75 17.900 17.900 0.459
6 100 19.800 19.800 -1.721
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

STUTTGART 14204 CERIO REPS

I-“ile: 14204SCR Transform: NO TRANSFORM
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
! NUM OF Minimum Sig Diff % of DIFFERENCE
ROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
I 1 CONTROL 10
2 32 10 2.013 11.0 -1.100
3 42 10 2.013 11.0 -0.900
I 4 56 10 2.013 11.0 -1.100
5 75 10 2.013 11.0 0.400
6 100 10 2.013 11.0 -1.500
lTUTTGART 14204 CERIO REPS
ile: 14204SCR Transform: NO TRANSFORM
I WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
- GROUP ORIGINAL TRANSFORMED ISOTONIZED
. I IDENTIFICATION N MEAN : MEAN MEAN
CONTROL 10 18.300 . 18.300 18.300

1
2 32 10 19.400 19.400 18.975
l 3 42 10 19.200 19.200 18.975
L 56 10 19.400 19.400 18.975
5 75 10 17.900 17.900 18.975
6 100 10 19.800 19.800 19.800
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STUTTGART 14204 CERIO REPS

3 IFile: 14204SCR Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
) l ISOTONIZED CALC. SIG | TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
CONTROL 18.300
' 32 18.975 0.775 1.68 = 1, v=54
42 18.975 0.775 1.76 = 2, v=54
56 18.975 0.775 1.79 = 3, v=54
I 75 18.975 0.775 1.80 k= 4, v=54
‘ 100 19.800 1.721 1.890 = 5, v=54

= 1.948
ote: df used for table values are approximate when v > 20.

TUTTGART 14204 CERIO REPS

iile: 14204SCR Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control«<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE af SIG
1 CONTROL 18.300
2 32 19.400 122.00 75.00 10.00
3 42 19.200 118.00 75.00 10.00
l 4 56 19.400 120.00 75.00 10.00
‘ 5 75 17.900 108.00 75.00 10.00
6 100 19.800 131.50 75.00 10.00

T = e e T

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




E ITITLE: STUTTGART 14204 MINNOW WEIGHTS
[  FILE: 14204 SMW
. HTRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
] I ______________________________________________________________________
«  GRP IDENTIFICATION REP VALUE TRANS VALUE
; l 1 CONTROL 1 0.3400 0.3400
b 1 CONTROL 2 0.3270 0.3270
] 1 CONTROL 3 0.3100 0.3100
: '1 CONTROL 4 0.3290 0.3290
; 2 32 1 0.3240 0.3240
‘ 2 32 2 0.3180 0.3180
Iz 32 3 0.3080 0.3080
2 32 4 0.3190 0.3190
3 42 1 0.3350 0.3350
: 3 42 2 0.3120 0.3120
: I3 42 3 0.3430 0.3430
3 42 4 0.3070 0.3070
4 56 1 0.3220 0.3220
: I4 56 2 0.3430 0.3430
4 56 3 0.3130 0.3130
4 56 4 0.3340 0.3340
Is 75 1 0.3100 0.3100
5 75 2 0.3330 0.3330
5 75 3 0.3210 0.3210
5 75 4 0.3190 0.3190
I6 100 1 0.3410 0.3410
6 100 2 0.3250 0.3250
6 100 3 0.3150 0.3150
ls 100 4 0.3420 0.3420
lTUTTGART 14204 MINNOW WEIGHTS
File: 14204SMW Transform: NO TRANSFORM
I SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
l:RP IDENTIFICATION N MIN MAX MEAN
CONTROL 4 0.310 0.340 0.327
32 4 0.308 0.324 0.317
42 4 0.307 0.343 0.324
56 4 0.313 0.343 0.328
75 4 0.310 0.333 0.321
100 4 0.315 0.342 0.331
STUTTGART 14204 MINNOW WEIGHTS
lile:l 14204 SMW Transform: NO TRANSFORM




GRP IDENTIFICATION VARIANCE SD SEM

I 1 CONTROL 0.000 0.012 0.006

! 2 32 0.000 0.007 0.003

E 3 42 0.000 0.017 0.009

f I4 56 0.000 0.013 0.007

; 5 75 0.000 0.009 0.005

: '6 100 0.000 0.013 0.007

}; ISTUTTGART 14204 MINNOW WEIGHTS

' File: 14204SMW Transform: NO TRANSFORM

i I ANOVA TABLE
EOURCE DF SS MS F
Between ) 0.000 0.000 0.624
lJithin (Error) 18 0.003 0.000

Critical F value = 2.77 (0.05,5,18)
I Since F < Critical F FAIL TO REJECT Ho:All groups equal

ETUTTGART 14204 MINNOW WEIGHTS

ile: 14204SMW Transform: NO TRANSFORM
l DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
tROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 0.327 0.327
2 32 0.317 0.317 1.046
l 3 42 0.324 0.324 . 0.254
4 56 0.328 0.328 -0.170
5 75 0.321 0.321 0.650
6 100 0.331 0.331 -0.481

Dunnett table value = 2.41 (1 Tailed Vvalue, P=0.05, df=18,5)

*v.‘l

iTUTTGART 14204 MINNOW WEIGHTS

ile: 14204SMW Transform: NO TRANSFORM

F

E DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment

?‘fl NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP  IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
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1 CONTROL 4
i 2 32 4 0.021 6.5 0.009
3 42 4 0.021 6.5 0.002
4 56 4 0.021 6.5 -0.001
5 75 4 0.021 6.5 0.006
I 6 100 4 0.021 6.5 -0.004
lTUTTGART 14204 MINNOW WEIGHTS
File: 14204SMW Transform: NO TRANSFORM
I WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
ROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 CONTROL 4 0.327 0.327 0.322
2 32 4 0.317 0.317 0.322
3 42 4 0.324 0.324 0.324
4 56 4 0.328 0.328 0.324
5 75 4 0.321 0.321 0.324
I 6 100 4 0.331 0.331 0.331
STUTTGART 14204 MINNOW WEIGHTS
"ile: 14204SMW Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
I ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
l CONTROL 0.322
32 0.322 0.517 1.73 =1, v=18
42 0.324 0.252 1.82 = 2, v=18
56 0.324 0.238 1.85 = 3, v=18
I 75 0.324 0.238 1.86 = 4, v=18
100 0.331 0.475 1.87 = 5, v=18
l = 0.013
ote: df used for table values are approximate when v > 20.
TUTTGART 14204 MINNOW WEIGHTS
‘ ile: 14204SMW Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<Treatment
jd l TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
l 1 CONTROL 0.327
2 32 0.317 13.00 10.00 4.00

l 3 42 0.324 18.00 10.00 4.00
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0.328 19.00
0.321 15.50




TEST METHOD
1000.0
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TEST METHOD USED: 1000.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

SR

DATE AND TIME TEST STARTED: 02/14/12 1410
DATE AND TIME TEST TERMINATED: 02/21/12 1410
TYPE OF TEST CHAMBERS: 600 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 400 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 10

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 4

TEST TEMPERATURE (MEAN): mean = 25
TEST ORGANISMS

SCIENTIFIC NAME: Pimephales promelas
l AGE: Less than 24 hours
LIFE STAGE: Larvae
SOURCE: Aquatic BioSystems, Inc.
I DISEASES AND TREATMENT: None
FEEDING REGIME: 2/day Brine Shrimp
l **ORGANISM HISTORY SHEETS ARE ATTACHED**
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RESULTS SUMMARY

FATHEAD MINNOW, PIMEPHALES PROMELAS, LARVAL SURVIVAL AND GROWTH TEST
METHOD 1000.0

Larvae are exposed in a static renewal system for seven days to different
concentrations of effluent or to receiving water. Test results are based
on the survival and growth (increase in weight) of the larvae. Effluent
dilution's chosen for this test were 32%, 42%, 56%, 75% and 100% in
accordance with the NPDES permit. The low flow or "critical" dilution is
specified in the NPDES Permit as 100% effluent. -

NOEL (S) ARE AS FOLLOWS:
100% Survival 100% effluent

NOEL Growth 100% effluent

10




BIOMONITORING REPORT '
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Effluent Percent Survival In Mean Percent CV%*
Conc. %
A B C D 24h 48h 7d

Dilution .

Water 100 100 100 100 100 100 100 0.0
32% 100 100 100 100 100 100 100 0.0
42% 100 100 100 100 100 100 100 0.0
56% 100 100 100 100 100 100 100 0.0
75% 100 100 100 100 100 100 100 0.0
100% 100 100 100 100 100 100 100. 0.0

*coefficient of variation = standard deviation x 100/mean
**ph unadjusted 100% effluent
1. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.5)
than the control survival for the % effluent corresponding to:

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO (X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO [X]

2. Dunnett's Procedure: ,
Is the mean dry weight (growth) at 7 days effluent significantly
different (p=0.05) than the control's dry weight (growth) for the %
effluent corresponding to (significant non-lethal effects):

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO [X]
3. If you answered NO to l.a) and 2.a) enter [0]
otherwise enter [1]: [0]
4. If you answered NO to 1.b) and 2.b) enter [0]
otherwise enter ([1]: [0]

5. Enter response to item 3 on DMR Form, parameter # TEP6C.

6. Enter response to item 4 on DMR Form, parameter # TFP6C.

7. Enter percent effluent corresponding to each NOEL below and
circle lowest number:

a.) NOEL survival = 100% effluent
b.) Db.) NOEL growth = 100% effluent

11
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FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
(Pimephales promelas)

Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving [ ] Reconstituted [X]

DATA TABLE FOR GROWTH

EFFLUENT AVERAGE DRY WEIGHT MEAN
CONC. % IN MILLIGRAMS IN DRY
REPLICATE CHAMBERS WEIGHT (MG)
A | B C D 7 days
CONTROL | .340 .329 .310 .329 .327
32 .324 .318 .308 .319 .317
42 .335 .312 .343 .307 .324
56 .322 .343 .313 .334 .328
75 .310 .333 .321 .319 .321
100 . 341 .325 .315 .342 .331

*Coefficient of variation = standard deviation X 100/mean

(Coef 0f Var Statre 7day Chronic Pimephales TQP6C = 4.0)

12
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TEST METHOD
1002.0

TEST METHOD USED: 1002.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 02/14/12 1410

DATE AND TIME TEST TERMINATED: 02/22/12 1410
TYPE OF TEST CHAMBERS: 30 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 15 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 1

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 10

TEST TEMPERATURE (MEAN AND RANGE): 25
TEST ORGANISMS

SCIENTIFIC NAME: Ceriodaphnia dubia
AGE: Less than 24 hours

LIFE STAGE: Neonates

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: Daily

**OQRGANISM HISTORY SHEETS ARE ATTACHED**
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RESULTS SUMMARY
CLADOCERAN, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION TEST
METHOD 1002.0 '

Ceriodaphnia are exposed in a static renewal system to different
concentrations of effluent, and to receiving water until 60% of surviving
control organisms have three broods of offspring (15 neonates per surviving
female). Effluent dilutions for this test were 32%, 42%, 56%, 75%, and
100% in accordance with the NPDES Permit. The "critical" dilution is
specified as 100% effluent. Test results are based on survival and
reproduction. If the test is conducted as described, the control organism
should produce three broods of young during a seven-day period.

14



BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

PERCENT SURVIVAL

Time of
, Reading 0% 32 % 42% 56% 75% 100%
: 24h 100 100 100 100 100 100
48h 100 100 100 100 100 100
7 day 100 100 100 100 100 100

1. Fisher's Exact Test:

Is the mean survival at 7 days significantly different (p=0.05)
than the control survival for the % effluent corresponding to (lethality):

a.) LOW FLOW OR CRITICAL DILUTION ( 100 %): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%): YES [ ] NO [ X ]

2. Dunnett's Procedure or Steel's Many-One Rank Test as
appropriate:

Is the mean number of young produced per female
significantly different (p=0.05) than the control's number of young per
female for the % effluent corresponding to (significant non-lethal

effects):
a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%): YES [ ] NO [ X ]

3. If you answered NO to l.a) and 2.a) enter [ 0 ]
otherwise enter [ 1 ]: [0]

4. If you answered NO to 1.b) and 2.b) enter [ 0 ]
otherwise enter [ 1 ]: [0]

5. Enter response to item 3 on DMR Form, parameter #TEP3B.

6. Enter response to item 4 on DMR Form, parameter #TFP3B.

7. Enter percent effluent corresponding to each NOEL below and circle
lowest number:

a.) NOEL survival = 100% effluent
b.) NOEL reproduction = 100% effluent

15




BIOMONITORING REPORT’
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving ( ) Reconstituted (X)

NUMBER OF YOUNG- PRODUCED PER FEMALE @ 7 DAYS

PERCENT EFFLUENT (%)

REP 0% 32% 42% 56% 75% 100%
f A 20 21 21 17 . 19 20
B 18 22 21 20 19 18
C 18 17 16 21 19 19
D 18 15 18 20 | 13 20
E | 18 18 19 17 17 20
F 15 21 22 19 19 22
18 22 21 21 19 19
H 19 19 19 20 16 23
I 17 19 17 22 20 18
J 22 20 18 17 18 19
*CV% 9.99 11.7 ‘10.4 9.47 11.6 8.18
MEAN 18.30 19.40 19.20 19.40 17.90 19.80

*coefficient of variation = standard deviation x 100/mean

(Coef Of Var Statre 7Day Chronic Ceriodaphnia TQP3B = 9.99)
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STANDARD REFERENCE TOXICANTS

STANDARD TOXICANT USED AND SOURCE: SODIUM CHLORIDE

DATE AND TIME OF MOST RECENT TEST: 02/714/12, 1410

DILUTION WATER USED IN TEST: 20% DMW .

RESULTS (LC50 OR, NOEC AND/OR ECL): LC50 1427 FATHEAD MINNOW
RESULTS (LC50 OR, NOEC AND/OR ECL): LC50 707 CERIODAPHNIA
ACCEPTABLE PERFORMANCE, STUDY 29 = 100% recovery

PHYSICAL AND CHEMICAL METHODS USED:

SPECIFIC CONDUCTANCE METHOD 2510 B

OXYGEN, DISSOLVED METHOD 4500- O G
CHLORINE, TOTAL RESIDUAL METHOD 4500- C I F
ALKALINITY, CACO3 METHOD 2320 B

SUMMARY OF REFERENCE TOXICANT (S) ARE AS FOLLOWS:

FATHEAD MINNOW

Standard Recovery FATHEAD MINNOW 82.1%

CERIODAPHNIA

Standard Recovery CERODAPHNIA 94%

17
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14204CCWeightStutt. XLS

H
i

Permittee §Stuttgart 14204

H
i

Effluent EPercent Survival In Rep. Chambers fMean Percgnt Surviva‘l ECV%'

Conc. A B c D 24h 48h | 7 days *
CONTROL% 1002 1oo§ 100% 100% 1oo§ 1oo§ 100’ 0.0
32.00%% 100% 100% 100: 100 100. 1ooE 100, 0.0
42.00%E 100; 1005 100 . 100’ 100° 1oof 100 0.0
56.00%? 100 1ooi 100! 100’ 100 100? 100, 0.0
75.00%2 100 100 100 100, 100 100 100 0.0
100.00% 100 1ooi 100° 100; 100 100 100: 0.0

Permittee 'Stuttgart 14204

Effluent Average Dry ngght (mg) Mean Dry Weight (mg) o 1
Conc. A B | C D 7days CV% . .
CONTROL’ 0.340 0.327 0.310. 00329 0.3265 3.8 R

32 0.324 0.318. 0308 0319  0.31725 2.1 o
42 033 _ 0312 0.343 0.307  0.32425 54

56 0.322 0‘343:‘ 0.313, 0.334 0.328 4.0

75 0.310 0.333; 0.321 | 0319 0.32075 3.0

1002 0341 0325 0.315' 0342 033075 4.0

Page 1




Figure 2. Survival data for fathead minnow larval survival and growth te

'Oischarger: S&s}_r\;g‘ QEL , Test Dates:_ 2 -\Y4-12L_ (Y)p
Location: ‘ ‘3 zo(-( Analyst:

No. Survivors
tonc:  Rep, - Da
No. | o 3 q 5 6 7 Remarks
Control 1 10 © | 10 0 [0 [ jo ‘
2 | {0 10 [R) o (o lo
3 (0 | 0 ) W | e Lo fo
4 Wl bl 0T Lo o1
Conc: = () B) [} \W (0 {©)
6 Lo 0 (v L0 (v () )
7 0 1 10 1 RY 0 1 10
et e e
nc: - ! 0 1 !
10 (D ) 12 [ o [ (v Lo )
11 {0 1 [ |V () ) L0
12 T U I T o Th ot
Lonc: 13 w i /o ©_ 1 1 (o (v )
14 w 110 (v (v {4 LU 3
15 W 1 [o AT 0 I (v 1 (1
b e I O T s T
Conc: 17 TR 10 ] ) [0 {/
18 (v [ W L[V T I (o
19 [ 4 o 1 0 I O )
eSS 20 (O { 0 (D v (4 .\
Conc: 21 ‘U1 b 4 0 [V ()
22 110 [0 0 4) J I N |
23 {0 \0 v 0 {o | W
(DD 24 5 I ) 1) S 1 (o | &

Comments:

" FIGURE 2 - FATHEAD MINNOW
' page 13
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Discharge: SL\A.L..&AL Test Date(s): _2 -(4 -1 Drying Temperature (OC): (DY
Location: ¥ 14 = 04 Weighing Date:_4-5"-|=z Drying Time {h): =

Analyst:

A B B-A (B-A)/C
Wgt. of Dry wgt: Total dry . Mean dry wgt
boat foil and wgt of of larvae
(mg) larvae larvae (mg)
(mg) (mg)

/24299 1 [z45 89 | 2490
[239¥2 124209
t2zoM | (235 1Yy
1z23biqd | {22
(Z29\Y | 125z23L|
11tz3¢¥s9] 120111
\za338 | |=z9bydb
121927 1 122244
lzs57Y ] 1259014
12334B ] 1230k LD
y \22p2l] 12330L]
< \z>3 101 123418

Control

3z

& Tonc:

1O PO R P NS Ko o

Tonc: 2207 0] 129 =32
| VAT IS4

(291 1Yy=294H10
5k | [22R 3] 129\97
Conc: . I;Sgoo ‘éig 1O
zeild4a | |2S4 2.

1230232/ {30

s 25002 ]| |z 3 él
<onc: -z [2u452z(
(29513 1=9238

2043\ | /20740
(ob 29522 | =9 864

TAdapted from:Highes, et al., 1987.
Control (22S5%| t z2 $€0

FIGURE 3 - FATHEAD MINNOW
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IStuttgart 14204 CERIO iREPLICATE CONTAINERS | ! isd=_ | 182878 ‘cvie= 199933455
control DAY 1 23 4 5 5 7, 8; 9 10#young  agut |
temp: i 1 ; ‘- . f i 5 ; ‘ 10 000
temp: : 2, f 1 ‘ ! .0 10; 000
temp: f 3 j ' 1 , 1 ' 2 10, 020
temp: 4. 1! 2i 1 3 3! 2 4 2 2: 4 24; 107 240
temp: 5 3 : : 1 : ; : : : 6 10 0.60
temp: . 6' 6 8 7! 5 5, 7t 7! 6, 7 74 65 10 650
temp: 7 3! 2, ! .‘ i 1 1 7. 10 070
temp: ! 8 7 8. 10: 7 9: 6 7, 7' 8: 10° 79, 10 7.90
TOTAL 20, 18 18 18] 18! 15! 18 19! 17+ 22 183 10 1830
conc ‘ "REPLICATE CONTAINERS , 'sd= 227058 ‘cvih= 11704046
3200;0AY . 1 2! 3 4 5 6' 7! 8 9 10:no.young -no. adults - )
temp: ) 1! ) : ; ' foo 6 10
temp: 2 o 0 1o
temp: 3. 1 o 2 . 210
temp: 4 3 4, 2 2 2 3 4i 2 1 5 28 10
temp: 5 1 2 ‘ 13 7
temp: 6_ o785 .5 7 7 7 & 7. .8 ___ .5
temp: 7 134 2.t 4 g
temp: . .8 10 9 5. 5, 9 9 S M 1.8 .8 10
TOTAL 21 2 17 15 18: 21 22 19 19 x
CONC L _ REPLICATE CONTAINERS . sd= 198886 CV% = 10.358635
42.00 DAY 1.2 3 4. 5 6; 7 8 _...9 10noyoung noaduts
temp: - . 0. 1o 000
temp: S e i Lo 0 0.00
temp: __ . ’ o 10, 000
temp: 4 4 4.2 Joo 30
temp: o 1 8 1o 060
temp: 6 5 5 5 1o 640
temp: 3 1 10 080
temp: e 8.8 n 9 r._...8. & 10 830
TOTAL 21 16 18 19 22 21, 18w 10 1920
0.00
0.00
0.30
3 3.10
1, 0.50
5 6.20
3 080
7 1o 849
TOTAL 17 20 21 20° 17 19 21 20 22 17 194 10 1940
CONC. i :REPLICATE CONTAINERS s.d= 2.079 CV% = 116145
. 75.00:DAY 1. 2. 3 4’ 5 6 7 8 9 10 no. young no. adults R
temp: 1 o i Oy 10000
temp: 2 0 10 0.00;
temp: 3 ‘ ) , 2 10 020
temp: 4 3 4 2 2. 4 2 3 5 27 10 270
temp 5 1 2 : 2. 5 10 0.50
temp: 6 6 7 7 2 6, 6 7 7 5: 6 59 10. 5.90
temp: 7 2 5 : 1. 1 9: 10 0.90
temp: . 8 8: 8. 8 5 9: 9 8 7. 9 6 77! 10 7.70
TOTAL 19 19, 19, 13, 17° 19 19 16 20 18 179’ 100 17.90
conc. , REPLICATE CONTAINERS - sd= 161933 CV%= 81784228
100.00' DAY : 1 2 3 4 5 6 7 8 9 10'no. young ino. adults
temp: 1 0 10 0.00
temp: 2 , 0 10 0.00
temp: 3 1 1 ) 1 3 10 0.30
temp: 4 4 2 5 3, 4 2 2 4 3 3 32 10 3.20
temp: 5 i 1 1 3 i 1 6 10 0.60
temp: 6 5 6 7 7. 7 6 8 7 3 6. 65. 10 6.50
temp: 7 3 2 2 o 7 10 0.70
temp: B 8. 7 8 7 7 9 11 9 12 6 9 85 10° 8.50
. TOTAL 20 18. 19, . 20 20 22 19 23 18 19, 198; 10 19.80




g\a;\)ﬁaw&r Qevriey =Y -1 14106 |4 =0
. REPLICATE CONTAINERS s.d.= 0 VY = #0o1v/0! |-
DAY 4 8| 9 "10[no. youn |no. adults [young/adult
1 0 m #0IV/0!
2 0 {0 #DIv/0!
3 { 0 L0 FOIV/0!
4 ] ) 2 2l 1Y 0 J #01v/0!
5 | - 0 = #O1v/0!
6 1 =7 - (-1 27 7 0 Lo #D1V/0!
7 2T ) 4 1 0 ) #01V/0!
[ =2 ] 2 T & 0 1) #0IV/0!
TOTAL 0 0 0 0 0 0 0 o . 10 0.00
REPLICATE CONTAINERS s.d.= 0 VX = #01v/0!
DAY 3 4 6 8 9 10i{no. youn |no. adults [young/adult
1 0 14 #01Iv/0!
2 0 [ #DIV/0!
3 ) i 0 O #01v/0!
4 2 21 2 31 Y L 1 £ 0 0 #01V/0!
s| 2 ) l =2 0 (> | #01v/0!
6| 7 lo| S 71 21l ] 21 & 0 (O | #o1v/0!
7l 2| | 1N ] 1 0 to #0IV/0!
8 [B S 9 Sl i1 < 0 to #01v/0!
TOTAL 0 0 0 0 0 0 0 0 0 10 0.00
REPLICATE CONTAINERS s.d.= 0 VX = #DIV/0!
DAY 3] . 4 6 7 8 9 10|no. youn [no. edults |young/adult
1 0 (v #01IV/0!
2 0 L0 #D1v/0!
3 - 0 Lo #01v/0!
4 2 21 31 M Uiz | ™ 0 o #D1V/0!
5 ) =2 0 1D #01v/0!
6 1Y a1 S| &1 7 of ¢O #D1V/0!
7 > N 2 1 0o o #01v/0!
8 A1 711 o 9 11 ¥ 0 [7) #D1V/0!
TOTAL ol 0 o 0 0 0 0 0 10 0.00
REPLICATE CONTAINERS s.d.= 0 VK = #01v/0!
DAY 3 4 5 [ 8 9 10jno. youn Ino. adults [young/adult
1 0 b #D1V/0!
2 0 [ #DIV/0!
3 L \ 0 (O #D1V/0!
4 21 S [ ¥ 2 0 [ #D1V/0!
5 2 1 2.1 0 ¢t #01v/0!
6 921 7 < i bl L 0 [P>) #01IV/0!
7 1 4 2 2| 0 o #D1v/0!
8 a [ 1o 1T ST 7 0 1D #01v/0!
TOTAL 0 0 0 0 0 0 0 0 10 0.00
REPLICATE CONTAINERS s.d.= 0 VX = #01v/0!
DAY 3 4 5 6 8 9] 10|no. youn ino. adults |young/adult
1 0 ) #01v/0!
2 0 o #DIV/0!
3 . 0 O #D1V/0!
4 U Z 21 31 5 0 (0 #DIV/0!
5 T ra 21 oo 1O #01v/0!
6 RRIER (~ Sl L of (< #01v/0!
7 = ] | 0 to #DIv/0!
8 L~ 5 7 19 1 & 0 ») #01v/0!
TOTAL 0 0 of © 0 0 0 0 10 0.00]
REPLICATE CONTAINERS s.d.= 0 vy = #D1IV/0!
DAY 3 4 5 6 8 9 10ino. youn [no. adults |young/adult
1 o 1D #01v/0!
2 0 0 #D1V/0!
3 ] 0 P #D1IV/0!
4 S 173 Z 12 TYi1 31 3 0 () #DIV/0!
5 A \ [/ 0 [ #01v/0!
6 T 17 T {1l L 0 (42 #01V/0!
E{E i 2. ] 2 0 ) #D1Iv/0!
8 Z1 71 1 19 1) (o o 0 (W) #01v/0!
TOTAL 0 0 0 0 0 0 0 0 10 0.00
Fig. - CERIO page 34
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Toll Free: 800/331-5916 |

1300 Blue Spruce Drive, Suite C |-
Tel: 970/484-5091 Fax:970/484-2514

Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 2/13/2012
SPECIES: Pimephales promelas
AGE: N/A
LIFE STAGE: Embryo
HATCH DATE: 2/13/2012
BEGAN FEEDING: N/A
FOOD: N/A
Water Chemistry Record: Current Range
TEMPERATURE: 25°C --
SALINITY/CONDUCTIVITY: = -
TOTAL HARDNESS (as CaCO;): 125 mg/l , -
TOTAL ALKALINITY (as CaCO,): 90 mg/l --
pH: 8.20 -
Comments:
—— 7 e =
Facility Supervisor

Aquatic BioSystems, Inc ¢ Quality Research Organisms
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SORRELLS RESEARCH ASSOCIATES, INC,

CHAIN OF CUSTODY RECORD PAGE __OF
8002 STANTON ROAD, LITTLE ROCK, AR 72209' - '
. {601) 582-8139 (800) 331-8139 . -
FAX # (501) 662-7025
TURNAROQUND TIME FOR LAR/OFFICL USE ONLY . STANDARD METHODS nuuunou PER LPA 40 CFR
RUSH 24 HR." 48 HR. : - C'¢ v COOLY04.C
6 DAY REQG. . $<2 w SULFURIC ACIO TO PH<T
OTHER LAB # /‘/201/0 ODQ)B N<2 = NITRIC ACIO YO PH < 2
S T = THOSULFATE
CLIENT # 37@ Z ] W w AZIOC MODKCATION (4500-0 C)
: r - MIMSRANE [LICTRODL {43000 Q)
P.O. # L NeOH w pH > 12 ' !
NAME OF COMPANY, CITY, OR PROJECT: PROJECT NO! . SAMPLERIS) SIGNATURE
Stutart (g oy " , _
SAMPLE STARY IND comP/ FlELD ANALYSIS 0.0.iw)*} ~  CONTAINER TYPE ANALYSIS
NO, SAMPLE COLLECTION LOCATION \mxynut DATUTIME GRAB PH {rime®” - frcow cL2 0.0.tn |\ ' PRESERVATIVE REQUIRED .
_EFFLUENT OUTFALL 001 L C_ - %m () | o=,
T o lwer (1) (®) m Do
G N SITE ' B, mPr FLOW C/{’Z-
=77 ————— — T _ : »
EfE o7 }::A-MC‘DO} ,?ﬁ!‘ ?%U%s o b A 4&4Lc&{ 1T *W/}Av/
. ALL CONTAINERS COCLED{TO 4
MEYHOD OF smrmn‘r (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/QBSERVATIONS '
FEO-EX  WALKN{ § u) urs__oThen PH 7 - A\ | 4 Y :
PH 4 i ,.I/ ind 11/1/4 /,.
TYPE OF SAMPLE(S): {CIRCLE) " PH 10 ! ~
' WATER SOK M7W BLUCOE OTHER ' D.,0. ‘ ) :
e ' s FIELD ANALYSIS CONDUCTED BY: ("SRA™ ) CLIENT
.’n—--c . . - '\ ‘ o - -
. I a0
RELINQUISHED BY: DATE/TIME RECEIVED BY: , [ DAYEMIME Z/°] % /] 2.
RELINQUISHED BY: DATE/TIME RECEIVED BY: (LAB) [ [ DATE/TIME }// .2‘{ / éc
\ | | 7 - j
|
| N
| .
;--------_--.--------,
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st ko v

5 S0 et St b
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SORRELLS RESEARCH ASSOCIATES, INC;

OF

CHAIN OF CUSTODY RECORD | PAGE
{601) 582-8139 (800) 331-8139 .
FAX # (501) 662-7025
TURNAROUND TIME FOR LAR/OFFICE USE ONLY STANDARD METHOOS PRISIRVATION PER LPA 40 CFR
RUSH 24 HR.- 48 HR. M €4 e COOLYO4C
6 DAY  REQ. ' ' $<2 m SULFURIC ACIO TO PH<2
OTHER LAB # Jq}ﬁ 44{){){)2{& N<2 = NITRIC ACIO TO PH < 2
T = THIOSULFATE
CLIENT # 370 2— l W = AZIOE MOOIKCATION {45000 C}
‘ ' . P MEMBRANE ELICTROGE (4500-0.0)
P.0O. # NeOM w pH > 12
NAME OF COMPANY CiTY, OR PROJECT: B PROJECT NO: SAMPLER(S) SIGNATURE
SAMPLE o = START EIND CoMP/ FIELD ANALYSIS 0.0, (W) * CONTAINER TYPE ANALYSIS
NO, _SAMPLE COLLECTION LOCATION ATEUTIME OATE/TIME PH frimett FLow cL2 0.0, {7 ARESERVATIVE REQUIRED .
. ‘ T .
EFFLUENT OUTFALL 001 ¥ @I\, (p) | oD, TS
500 - S(2

p2d

AMONIA NTTROGEN
1200, 417 A gured Do

| e W, T8, T8 (L,

P
c
\G\
. G
CTER AN

METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBS ERMATIONS N '
— “—
Feo-ex mu:-m sra / un oTHER PH 7 . \ .
PH & v il /] / /I WA T
TYPE OF EAMPLEIS): ICIRCLE) PHYO — ; [ o == v="
: WATER SOKL (7w NLUGGE OTHIR 0.0. , ‘
ION : ' IR FIELD ANALYSIS CONDUCTED BY: ¢“SRA ) CLIENT .
" aae i g — Z
RELINQUISHED BY: DATEITIME RECEIVED BY: -ss  DATE/TIME
| / | 710
RELINQUISHED BY: DATE/TIME RECEIVED BY: LAB) e e

' 8002 STANTON ROAD, LITTLE ROCK, AR 7zzos
|
\

DATE/TIME 2‘5“’/ | 2]
;

Il I Bl N BN TN BN BE BE R B B BE B e OE BN B ..
i O




SORRELLS RESEARCH ASSOCIATES, INC

8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209
501-562-8139 800-331-8139
FAX 501-562-7025

CHAIN OF CUSTODY RECORD
TURN AROUND TIME ' - FOR LAB/OFFICEUSEONLY - . - . : STANDARD METHODS PRESERVATION PER EPA 40 CFR
RUSH 24HR. 48 HR. : , S C4=COO0LTO4.C
5DAY REG ‘ ' LAB # , L{’&O’ L(JO((D 3,6 ' 3 ' ' §<2= SULFURIC ACID TO pH<2
OTHER ‘ ' _ - : S : N<2= NITRIC ACID TO pH<2
CLIENT # T= THIOSULFATE FOR DECHLORINATION
‘W= WINKLER AZIDE MODIFICATION
PO P= MEMBRANE ELECTRODE
‘ NaOH= pH >12
. _— 5 : ] . l — 110913k2
AME OF COMPANY, CITY, OR PROJECT PROJECT NO; SAMPLER(S) NAME: (PRINT) :

Starepec BEO

AMPLE | SAMPLEJD START . END "COMP | FIELD ANALYSIS _ . - |.D.O(W) | CONTAINER TYPE ANALYSIS REQUIRED
NO: AND/ OR DATE/TIME | DATE/TIME | GRAB | pH TEMP " | fLow cL2 { D.O(P) | PRESERVATIVE
COLLECTION LOCATION B o
- 000 Ze T o
| Oazeat | e 0P| C (po
| METHOD OF SHIPMENJ,CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBSERVATIONS
FEDEX WALKIN SRA UPS OTHER pH7 | ‘
V pH4 QJ/S |
pPH10 |Z57
D.0 ‘ /
TYPE OF SAMPLE(S): (CIRCLE) - ir ‘
WATER SOIL W/W SLUDGE OTHER ' - , FIELD ANALYSES COWDUCTED BY: (CIRCLE) R’  CLIENT |
' * 77

' ' M / . .
RELINQUISHED BY:~— DATE/TIME: Ri~ _.vVED BY: DATE/TIME 42 9‘

——-——-——-——#W-/-—--‘%h-
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S e el g

T

O

R T

LAl

B . S : .

_ REPLICATE NUMBER

DATE START | 2/6/2012 Stuttgart 14204 | B -
DATE END i* ; : i
ANALYST : |
WATER TYPE : Edays ;day 14 : a
%SURVIVAL 100 400 f |
#YOUNG MEAN : ‘ | 18.35! : ?
stnd DEV from mean 2.059] | 14.169; | s i |
: i

;No.

iNo.

:Young/

DAY

N

2, 3,

4

5! 6

71

10 Young  Adults  Adult

29. 10

i | | | f , 0! 10] 0
| : : ‘ i ) 10, 0
! . 1 1! 2! 10 0.2

29

6: 10

0.6

59- 10

59

total8

10 7 9
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0.9

9 10
10

8.2

21 15

19

187 1o

10

L 187

_
[=)

11

-
o
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13
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o lo o lo jo |o |o
N
o

-
o

-
[=]

v_h
O

o O |0 [O |0 |O

i
I
|
i
|
|
i
1
!
|

No.

Young/

DAY

12, 13 14

16
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18 19

Adult

-

11

15;

20.Young

_Adults
0 10

0 10

4 10

26 10

4 10.

62 10

11] 10

w N o N
-

73 10,

B o e R L Rl L L

total8

16:

18;

17.

17

200 2

180 10.

9.
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1
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total14
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DATE START

DATE END

ANALYST

WATER TYPE _ ~ |day 8 day 14
X SURVIVAL - | #VALUE!

#VALUE!

HYOUNG MEAN . ' )

stnd DEV from mean #DIV/0!

REPLICATE NUMBER . INo.  {Young/}

5 ' 10 Adults|Adult

T
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HHHHAH
PRIt
HHHHAA
MR
HEHINH
HEHEAH
HERBUH
HHHEHY
HEBHHH
HEHAAY
POPTIT,
HHHHHY

® I~ Jon (v e fw (N |-
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total14
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INTRODUCTION AND SUMMARY

Chronic biomonitoring tests:

7 day fathead minnow larval survival and growth (method 1000.0) and 7
day ceriodaphnia dubia survival and reproduction (method 1002.0) were
performed by Sorrells Research Associates for Cabot 24 hour composite
samples of plant effluent for dates 03/10-11/13, 03/12-13/13, 03/14-15/13.

The samples were delivered to Sorrells lab in ice chest, cooled to 4

degrees c.

These samples were logged in as #15746.0001,0002 and 0003. Chain of
custody included in report.

Moderately hard 20% deionized mineral water was used as dilution water.

Testing was initiated 03/12/13 at 1530 hours and continued through 03/20/13
at 1530 hours.

The results of these tests are as follows:
| TEST 1000.0 FATHEAD MINNOW
SURVIVAL - NOEL 100% Effluent
GROWTH - NOEL 100% Effluent
TEST 1002.0 CERIODAPHNIA DUBIA
SURVIVAL - NOEL 100% Effluent
REPRODUCTION - NOEL 100% Effluent

Fishers Exact Test statistics are included in this report for these
observations. No other adjustments were made.



TEST ACCEPTANCE CRITERIA

FOR CONTROL

g

TEST ORGANISM CRITERIA RESULTS PASS/FAIL
METHOD
1000 Pimephales Control surv. 100% PASS
promelas >or= 80 %
1002 Ceriodaphnia Control surv. 100% | PASS
dubia >or= 80 %
1000 Pimephales Control wt. .323 PASS
promelas .25 mg or> per
larvae.
1002 Ceriodaphnia Control repro. 18.7 PASS
dubia 15 or> neonates
per surviving
female.
1000 Pimephales Control CV 5.0 PASS
promelas 40 % or <
1002 Ceriodaphnia Control CV 11.3 PASS
Dubia 40 % or <
NOTE: The test acceptance criteria is based upon the synthetic

laboratory control. Laboratory control is moderately hard 20% deionized
mineral water, as directed by EPA/600/4-91/002.



OUTLINED REPORT

PERMIT NO: AR0021661

PERMIT REQUIREMENTS: MONTHLY
PLANT LOCATION:

RECEIVING WATER BODY:

CLIENT: Stuttgart, City of
ADDRESS: P.O. Box 130
Stuttgart, AR 72160

PLANT OPERATIONS

PRODUCT (S) : n/a
RAW MATERIALS: n/a
OPERATING SCHEDULE:
SCHEMATIC OF WASTE TREATMENT:

RETENTION TIME:

VOLUME OF WASTE FLOW (MGD, CFS, GPM)




BIOMONITORING CHRONIC TOXICITY REPORT
CHEMICAL PARAMETER CHART

SOURCE OF EFFLUENT (AMBIENT) AND DILUTION WATER

EFFLUENT SAMPLES-
SAMPLING POINT: PLANT EFFLUENT

COLLECTION DATES/TIMES: 03/10-11/13 03/12-13/13 03/14-15/13
1200-1200 1020-1020 1100-1100

i

SAMPLING COLLECTION METHOD: COMPOSITE

PHYSICAL AND CHEMICAL DATA:

DATE DATE DATE
CONTROL 03/12/13 ' 03/14/13 03/16/13
DO (mg/1) 8.65 8.53 8.55
PH (S.U.) 7.14 7.25 7.5
Conductivity (umhos) 292 >230 263
Alkalinity (mg/1) 76 71 71
Hardness (mg/1) 48 38 48
Res. Chlorine (mg/1l) 0 0 0
. DATE DATE DATE
56% 03/12/13 03/14/13 03/16/13
DO (mg/1) 8.31 8.40 8.25
pH (S.U.) 7.30 7.38 7.40
Conductivity (umhos) 465 452 505
Alkalinity (mg/l) 94 98 48
Hardness (mg/1) 78 78 80
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(Cont.)

PHYSICAL AND CHEMICAL DATA: D14E DATE DATE
100 % EFFLUENT 03/12/13 03/14/13 03/16/13
DO (mg/1) | 8.26 8.13 8.12
PH (S.U.) . 7.36 7.49 7.45
Condﬁctivity (umhos) 709 688 713
Alkalinity (mg/l) 134 144 136
Hardness (mg/1) 152 130 140
Res. Chlorine (mg/1l) 0 0 0
Temperature .c 25 | 25 25

DILUTION WATER SAMPLES -

SOURCE: 20% DMW

COLLECTION DATE: N/A . TIME: N/A
PRETREATMENT: AERATED

Hardness is to be reported as mg/l CaCo03
D.0. Dissolved Oxygen mg/1

Temperature degrees centigrade

PH s

tandard units

Conductivity = us/cm

Chlorine Residual = mg/1




Chemical Data For Daily Biomonitoring

PermiteeS\.&L%)r Date 2 -(2-13 (S$30
Analyst £§ | v\ Lab no. |57Uly
Dilution_[auhed \ 0 | | S _
Day 1 2l 3] . a 5 6 7 |notes
Temp | 2c.o P zsoéga 250 | 5.0
pH 1.1 | 7.4 1.28 719 Z.z¢ |[7.20
D.0. | ¢.Ls[%.6\ |2.53 |2y4g 255 |3-SI
Alk |74 7/ | |7
Hard. |99 | 3 | |
Cond. |3Yo" | :7;(3535 : 263
Dilution 5L |
Day 1 2 3 ‘4 5 6 7 |notes
Temp | 2¢c.» 2K 2D | 2.0 2¢0 | 2.0
pH 730 | 7.3 | 7.%38 | 7.42.|7.4Dp |7.¥L
- 4D.0. 1 ®:3) 1 €.20) S48 €33/ 2.253.22
Alk |94 . 8 | 93
Hard. /¢ |* \7¢ | |§o
Cond. |%£S ‘/"3“2/ ; 05
Dilution oD
[Day 1 2 3 4 5 6 7 |notes
-Té-m‘p 256 | .o 'Z§ 0 2ND | EL D ZSB
pH 1oL 7 | 249 7.5k | 745 | 753
D.O. [ 9.2t/%-63|2.13 |3.03 |9.)12.1% .0\
Alk |34 iyuy | i 36
Hard. |/ S% | 30 [ Yo
Cond. {704 gk I

5 D .
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DATA ANALYSIS

ACCORDING TO EPA/600/4-91/002.

STATISTICAL ANALYSES

TOXSTAT VERSION 3.3

Percent minimum significant difference (PMSD) calculated for sub-lethal endpoints.

This information for C. dubia reproduction is found in the inserted tables after page 8. We will highlight these values in Dunnetts
Table 2, for all sub-lethal endpoints.



TITLE: STUTTGART 15746 CERIO REPS

FILE: 15746SCR
ITRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION. REP VALUE TRANS VALUE
1 CONTROL 1 15.0000 15.0000
1 CONTROL 2 18.0000 18.0000
1 CONTROL 3 21.0000 21.0000
1 CONTROL 4 18.0000 '18.0000
1 CONTROL 5 18.0000 18.0000
1 CONTROL 6 18.0000 18.0000
1 CONTROL 7 21.0000 21.0000
1 CONTROL 8 17.0000 17.0000
1 CONTROL 9 18.0000 18.0000
1 CONTROL 10 18.0000 18.0000
2 32.00 1 19.0000 15.0000
2 32.00 2 14.0000 14.0000
2 32.00 3 17.0000 17.0000
2 32.00 4 18.0000 18.0000
2 32.00 5 20.0000 20.0000
2 32.00 6 19.0000 19.0000
2 32.00 7 23.0000 23.0000
2 32.00 8 19.0000 19.0000
2 32.00 9 17.0000 17.0000
2 32.00 10 20.0000 20.0000
3 42.00 1 18.0000 18.0000
3 42.00 2 22.0000 22.0000
3 42.00 3 14.0000 14.0000
3 42.00 4 19.0000 19.0000
3 42.00 5 18.0000 18.0000
3 42.00 6 20.0000 20.0000
3 42.00 7 19.0000 19.0000
3 42.00 8 23.0000 23.0000
3 42.00 9 22.0000 22.0000
3 42.00 10 19.0000 19.0000
4 56.00 1 17.0000 17.0000
4 56.00 2 22.0000 22.0000
4 56.00 3 15.0000 15.0000
4 56.00 4 17.0000 17.0000
4 56.00 5 21.0000 21.0000
4 56.00 6 19.0000 19.0000
4 56.00 7 20.0000 20.0000
4 56.00 8 18.0000 18.0000
4 56.00 9 18.0000 18.0000
4 56.00 10 20.0000 .20.0000
5 75.00 1 17.0000 17.0000
5 . 75.00 2 0.0000 0.0000
5 75.00 3 17.0000 17.0000
5 75.00 4 22.0000 22.0000
5 75.00 5 22.0000 22.0000
5 75.00 6 19.0000 15.0000
5 75.00 7 17.0000 17.0000
5 75.00 8 19.0000 19.0000
5 75.00 9 20.0000 20.0000
5 75.00 10 20.0000 20.0000
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STUTTGART 15746 CERIO REPS

File: 15746SCR Transform: NO TRANSFORM
I SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 10 15.000 21.000 18.200
2 32.00 10 14.000 23.000 18.600
l 3 42.00 10 14.000 23.000 19.400
4 56.00 10 15.000 22.000 18.700
5 75.00 10 0.000 22.000 17.300
I 6 100.00 10 15.000 21.000 18.100
STUTTGART 15746 CERIO REPS
IFile: 15746SCR Transform: NO TRANSFORM
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2
lGRP IDENTIFICATION VARIANCE SD SEM
1 CONTROL 3.067 1.751 0.554
2 32.00 5.600 2.366 0.748
3 42.00 6.711 2.591 0.819
4 56.00 " 4.456 2.111 0.667
I 5 75.00 40.456 6.360 2.011
6 100.00 3.211 1.792 0.567
- @STUTTGART 15746 CERIO REPS
K lFile: 15746SCR Transform: NO TRANSFORM
l L ’ ANOVA TABLE
SOURCE DF Ss MS F
etween 5 24.683 4.937 0.466

IWithin (Error) 54 571.500 10.583




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

lSTUTTGART 15746 CERIO REPS

I rile: 15746SCR Transform: NO TRANSFORM
l DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
lGROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 18.200 18.200
2 32.00 18.600 18.600 -0.275
l 3 42.00 19.400 19.400 -0.825
4 56.00 18.700 . 18.700 -0.344
5 75.00 17.300 17.300 0.619
6 100.00 18.100 18.100 0.069
Dunnett table value = 2.31 (1 Tailed value, P=0.05, df=40,5)

STUTTGART 15746 CERIO REPS

IFile: 15746SCR Transform: NO TRANSFORM
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
I NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
l 1 CONTROL 10
2 32.00 10 3.361 18.5 -0.400
3 42.00 10 3.361 18.5 -1.200
4 56.00 10 3.361 18.5 -0.500
5 ' 75.00 10 3.361 18.5 0.900
6 100.00 10 3.361 18.5 0.100
STUTTGART 15746 CERIO REPS
File: 15746SCR Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
I IDENTIFICATION N MEAN MEAN , MEAN
1 . CONTROL 10 18.200 18.200 18.733
2 32.00 10 18.600 18.600 18.733
' 3 ' 42.00 10 19.400 19.400 18.733
4 56.00 10 18.700 18.700 18.700
5 75.00 10 17.300 17.300 17.700
6 100.00 10 18.100 18.100 17.700




STUTTGART 15746 CERIO REPS
File: 15746SCR

Transform: NO TRANSFORM

WILLIAMS TEST (Isotonic regression model)

CALC. SIG

ISOTONIZED
IDENTIFICATION MEAN
CONTROL 18.733
32.00 18.733
42.00 18.733
56.00 18.700
75.00 17.700
100.00 17.700

WILLIAMS P=.05

TABLE 2 OF 2

TABLE

WILLIAMS

DEGREES OF
FREEDOM
k= 1, v=54
k= 2, v=54
k= 3, v=
k= 4, v=54
= 5, v=54

3.253

S =
Note: df used for table values are approximate when v > 20.

STUTTGART 15746 CERIO REPS
File: 15746SCR

Transform: NO TRANSFORM

STEELS MANY-ONE RANK TEST -

CRIT.

Ho:Control<Treatment

75.
75.
75.
75.

TRANSFORMED RANK

GROUP IDENTIFICATION MEAN SUM
I 1 CONTROL 18.200

2 32.00 18.600 113.00

3 42.00 19.400 127.00

I 4 56.00 18.700 111.50

' 5 75.00 17.300 111.50

6 100.00 18.100 106.00

7Si

00
00
00
00
00

tailed, and alpha = 0.05




ITITLE: STUTTGART 15746 MINNOW WEIGHTS
FILE: 1574 6SMW
ITRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
l 1 CONTROL 1 0.3080 0.3080
1 CONTROL 2 0.3450 0.3450
1 CONTROL 3 0.3230 0.3230
l 1 CONTROL 4 0.3140 0.3140
2 32.00 1 0.3260 0.3260
2 32.00 2 0.3090 0.3090
I 2 32.00 3 0.3290 0.3290
2 32.00 4 0.3490 0.3490
3 42.00 1 0.3350 0.3350
3 42.00 2 0.3200 0.3200
l 3 42.00 3 0.3080 0.3080
3 42.00 4 0.3410 0.3410
4 56.00 1 0.3280 0.3280
I 4 56.00 2 0.3310 0.3310
4 56.00 3 0.3290 0.3290
4 56.00 4 0.3180 0.3180
l 5 75.00 1 0.3400 0.3400
5 75.00 2 0.3060 0.3060
5 75.00 3 0.3340 0.3340
5 75.00 4 0.3250 0.3250
I 6 100.00 1 0.3230 0.3230
6 100.00 2 0.3370 0.3370
6 100.00 3 0.3310 0.3310
l 6 100.00 4 0.3080 0.3080

lSTUTTGAR’I‘ 15746 MINNOW WEIGHTS

File: 15746SMW Transform: NO TRANSFORM
I SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
lGRP IDENTIFICATION N MIN MAX MEAN

1 CONTROL 4 0.308 0.345 0.323

2 32.00 4 0.309 0.349 0.328

3 42.00 4 0.308 0.341 0.326

4 56.00 4 0.318 0.331 0.327

5 75.00 4 0.306 0.340 0.326

6 100.00 4 0.308 0.337 0.325

STUTTGART 15746 MINNOW WEIGHTS
lFile: -15746SMW Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2




GRP IDENTIFICATION

I ‘ CONTROL

1

2 32.00
3 42.00
4 56.00
5 75.00
6 100.00

VARIANCE SD SEM
0.000 0.016 0.008
0.000 0.016 0.008
0.000 0.015 0.007
0.000 0.006 0.003
0.000 0.015 0.007
0.000 0.013 0.006

STUTTGART 15746 MINNOW WEIGHTS
Transform: NO TRANSFORM

File: 15746SMW

SOURCE DF SS MS F

Between s 0.000 0.000 0.077
lWithin (Exrror) 18 0.003 0.000

Total 23 0.004 T

Critical F wvalue =

ANOVA TABLE

2.77 (0.05,5,18)
l Since F < Critical F FAIL TO REJECT Ho:All groups equal

STUTTGART 15746 MINNOW WEIGHTS
Transform: NO TRANSFORM

File: 15746SMW

l DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<«Treatment
_ TRANSFORMED MEAN CALCULATED IN
lGROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROQOL 0.323 0.323
2 32.00 0.328 0.328 -0.583
I 3 42.00 0.326 0.326 -0.355
4 56.00 0.327 0.327 -0.406
5 75.00 0.326 0.326 -0.381
I 6 100.00 0.325 0.325 -0.228
Dunnett table value = 2.41 (1 Tailed vValue, P=0.05, df=18,5)

L
=

STUTTGART 15746 MINNOW WEIGHTS
Transform: NO TRANSFORM

ile: 15746SMW

DUNNETTS 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 4
2 32.00 4 0.024 7.4 -0.006
' 3 42.00 4 0.024 7.4 -0.003
I 4 56.00 4 0.024 7.4 -0.004
5 75.00 4 0.024 7.4 -0.004
' _6 100.00 4 0.024 7.4 -0.002
STUTTGART 15746 MINNOW WEIGHTS
File: 15746SMW Transform: NO TRANSFORM
l WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 CONTROL 4 0.323 0.323 0.323
2 32.00 4 0.328 0.328 + 0.326
l 3 42.00 4 0.326 0.326 0.326
4 56.00 4 0.327 0.327 0.326
5 75.00 4 0.326 0.326 0.326
l 6 100.00 4 0.325 0.325 0.326
STUTTGART 15746 MINNOW WEIGHTS
IFile: 15746SMW Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
CONTROL 0.323
32.00 0.326 0.395 1.73 k=1, v=18
42.00 0.326 0.395 1.82 = 2, v=18
56.00 0.326 0.395 1.85 k= 3, v=18
' 75.00 0.326 0.395 1.86 = 4, v=18
100.00 0.326 0.395 1.87 = 5, v=18
IN = 0.014 |
ote: df used for table values are approximate when v > 20.
' TUTTGART 15746 MINNOW WEIGHTS
¥ ile: 15746SMW Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<Treatment
I TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
' 1 - CONTROL 0.323
2 32.00 0.328 21.00 10.00 4.00
0.326 18.50 10.00 4.00

3 42.00



56.00 0.327 21.00 10.00 4.00
75.00 0.326 19.00 10.00 4.00
10.00

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

e




TEST METHOD
1000.0

TEST METHOD USED: 1000.0
END POINT(S) OF TEST: ©NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 03/12/13 1530
DATE AND TIME TEST TERMINATED: 03/19/13 1530
TYPE OF TEST CHAMBERS: 600 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 400 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 10

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 4

TEST TEMPERATURE (MEAN): mean = 25
TEST ORGANISMS

SCIENTIFIC NAME: Pimephales promelas
AGE: Less than 24 hours

LIFE STAGE: Larvae

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: 2/day Brine Shrimp
**QRGANISM HISTORY SHEETS ARE ATTACHED**

*




RESULTS SUMMARY

FATHEAD MINNOW, PIMEPHALES PROMELAS LARVAL SURVIVAL AND GROWTH TEST
METHOD 1000.0

Larvae are exposed in a static renewal system for seven days to different
concentrations of effluent or to receiving water. Test results are based
on the survival and growth (increase in weight) of the larvae. Effluent
dilution's chosen for this test were 32%, 42%, 56%, 75% and 100% in
accordance with the NPDES permit. The low flow or "critical" dilution is
specified in the NPDES Permit as 100% effluent.

NOEL (S) ARE AS FOLLOWS:
100% Survival 100% effluent

NOEL Growth 100% effluent

10




BIOMONITORING REPORT
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Effluent Percent Survival In Mean Percent CvVg*
Conc. %
A B C D 24h 48h 7d

Dilution -

Water 100 100 100 100 100 100 100 0.0
32% 100 100 100 100 100 . 100 100 0.0
42% 100 100 100" 100 100 100 100 0.0
56% 100 100 100 100 100 100 100 0.0
75% 100 100 100 100 100 100 100 0.0
100% 100 100 100 100 100 100 100 0.0

*coefficient of variation = standard deviation x 100/mean
**ph unadjusted 100% effluent
1. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.5)
than the control survival for the % effluent corresponding to:

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (56 %): YES [ ] NO [X]

2. Dunnett's Procedure:
Is the mean dry weight (growth) at 7 days effluent significantly
different (p=0.05) than the control's dry weight (growth) for the $%
effluent corresponding to (significant non-lethal effects):

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO [X]
3. 1If you answered NO to l.a) and 2.a) enter [0]
otherwise enter [1]}: [0]
4. If you answered NO to 1.b) and 2.b) enter [0]
— otherwise enter [1]: [0]

5. Enter response to item 3 on DMR Form, parameter # TEP6C.

6. Enter response to item 4 on DMR Form, parameter # TFP6C.

7. Enter percent effluent corresponding to each NOEL below and
circle lowest number:

a.) NOEL survival = 100% effluent
b.) b.) NOEL growth = 100% effluent

11
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FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
(Pimephales promelas)
Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving [ ] Reconstituted [X]

DATA TABLE FOR GROWTH

EFFLUENT AVERAGE DRY WEIGHT MEAN
CONC. % IN MILLIGRAMS IN DRY
REPLICATE CHAMBERS WEIGHT (MG)
A B C D 7 days
CONTROL .308 .345 .323 .314 .323
32 .326 .309 .329 .349 .328
42 .335 .320 .308 .341 .326
56 .328 .331 .329 .318 .327
75 .340 .306 .334 .325 .326
100 ©.323 .337 .331 .308 .325

*Coefficient of variation = standard deviation X 100/mean

(Coef Of Var Statre 7day Chronic Pimephales TQP6C = 5.0)

Cvg*
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TEST METHOD
1002.0

TEST METHOD USED: 1002.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 03/12/13 1530

DATE AND TIME TEST TERMINATED: 03/20/13 1530
TYPE OF TEST CHAMBERS: 30 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 15 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 1

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 10

TEST TEMPERATURE (MEAN AND RANGE): 25
TEST ORGANISMS

SCIENTIFIC NAME: Ceriodaphnia dubia
AGE: Less than 24 hours

LIFE STAGE: Neonates

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: Daily

**ORGANISM HISTORY SHEETS ARE ATTACHED**
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RESULTS SUMMARY
CLADOCERAN, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION TEST
METHOD 1002.0

Ceriodaphnia are exposed in a static renewal system to different
concentrations of effluent, and to receiving water until 60% of surviving
control organisms have three broods of offspring (15 neonates per surviving
female). Effluent dilutions for this test were 32%, 42%, 56%, 75%, and
100% in accordance with the NPDES Permit. The "critical" dilution is
specified as 100% effluent. Test results are based on survival and
reproduction. If the test is conducted as described, the control organism
should produce three broods of young during a seven-day period.
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BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

PERCENT SURVIVAL

Time of X

Reading 0% 32 % 42%  56%  75%  100%
24h 100 100 100 100 100 100
48h 100 100 100 100 100 . 100
7 day 100 100 100 100 100 100

1. Fisher's Exact Test:

Is the mean survival at 7 days significantly ‘different (p=0.05)
than the control survival for the % effluent corresponding to (lethality):

a.) LOW FLOW OR CRITICAL DILUTION ( 100 %): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (56%): YES [ ] NO [ X ]

2. Dunnett's Procedure or Steel's Many-One Rank Test as
appropriate: : :

Is the mean number of young produced per female
significantly different (p=0.05) than the control's number of young per.
female for the % effluent corresponding to (significant non-lethal
effects):

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%): YES [ ] NO [ X ]

3. If you answered NO to l.a) and 2.a) enter [ 0 ]
otherwise enter [ 1 ]: [0]

4. If you answered NO to 1.b) and 2.b) enter [ 0 ]
otherwise enter [ 1 ]: [0]

5. Enter response to item 3 on DMR Form, parameter #TEP3B.
6. Enter response to item 4 on DMR Form, parameter #TFP3B.
7. Enter percent effluent corresponding to each NOEL below and circle
lowest number:
%" a.) NOEL survival = 100% effluent
b.) NOEL reproduction = 100% effluent

15



BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

Permittee: Cabot, City of ~ NPDES NO. AR0021661
Dilution water used: Receiving ( ) Reconstituted (X)
NUMBER OF YOUNG PRODUCED PER FEMALE @ 7 DAYS

PERCENT EFFLUENT (%)

REP 0% 32% 42% 56% 75% 100%

A : 15 19 18 17 17 18
B 18 14 22 22 0 19
C 21 17 14 15 17 21
D 18 18 19 17 22 18
E 18 20 18 21 22 16
F 18 19 20 19 19 20
G 21 23 19 20 17 17
H ' 17 19 23 18 19 15
I 18 17 22 18 20 19
J 18 éO 19 20 20 18
*CV% 9.62 12.7 13.4 11.3 36.8 9.90
MEAN - 18.20 18.60 19.4 18.70 17.30 18.10

*coefficient of variation = standard deviation x 100/mean

(Coef Of Var Statre 7Day Chronic Ceriodaphnia TQP3B = 11.3)

16
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STANDARD REFERENCE TOXICANTS

STANDARD TOXICANT USED AND SOURCE: SODIUM CHLORIDE

DATE AND TIME OF MOST RECENT TEST: 03/12/13 1530

DILUTION WATER USED IN TEST: 20% DMW

RESULTS (LC50 OR, NOEC AND/OR ECL): LCS50 1720.2 FATHEAD MINNOW
RESULTS(LC50 OR, NOEC AND/OR ECL): LC50 734.9 CERIODAPHNIA
ACCEPTABLE PERFORMANCE, STUDY 29 = 100% recovery

PHYSICAL AND CHEMICAL METHODS USED:

Inn

SPECIFIC CONDUCTANCE METHOD 2510 B

OXYGEN, DISSOLVED METHOD 4500- O G
CHLORINE, TOTAL RESIDUAL METHOD 4500- C I F
ALKALINITY, CACO3 METHOD 2320 B

SUMMARY OF REFERENCE TOXICANT (S) ARE AS FOLLOWS:

FATHEAD MINNOW

Standard Recovery FATHEAD MINNOW 98.9%

CERIODAPHNIA

Standard Recovery CERODAPHNIA 97.7%
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TEST 1000.0
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Figure 2. Survival data for fathead minnow larval survival and growth te
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APPENDIX B
ORGANISM HISTORY




1300 Blue Spruce Drive, Saite C { | \ XYL ) |- " Toll Free: 8007331-5916
Fort Collins, Colorado 80524 S e Tel: 970/484-5091 Fax:970/484-2514

ORGANISM HISTORY

DATE: 3/11/2013

SPECIES: Pimephales promelas

AGE: ) N/A

LIFE STAGE: Embryo

HATCH DATE: 3/11/2013

BEGAN FEEDING: N/A

FOOD: N/A

Water Chemistry Record: _ o Current

TEMPERATURE: 23°C

SALINITY/CONDUCTIVITY:

TOTAL HARDNESS (as CaCO»): 122 mg/l

TOTAL ALKALINITY (as CaCO;): 95 mg/l

pH: 8.02

Comments:

e
Facility Supervisor

Aquatic BioSystems, Inc  *  Quality Research Organisms

) l
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DATE START 3/4/2013|Stuttgart 15746
DATE END .
ANALYST *
WATER TYPE * day 8 day 14
% SURVIVAL v 100 100
#YOUNG MEAN 18.7
stnd DEV from mean 3.2943 14.011
REPLICATE NUMBER No. No. Young/
DAY 1 2 3 4 5 6 7 8 9 10|Young  |Adults Adult
1 0 10 0
2 0 10 0
3 1 2 3 10 0.3
4 3 4 2 20 4 3 2 2 4 1 27 10 2.7
5 1 2 1 4 10 0.4
6 6 7 7 5 5 3 5 6 6 50 10 5
7 2 1 5 3 1 12 10 1.2
8 8 10 7 9 9 9 8 7 10 9 86 10 8.6
totals 20 21 16 16 20 12 20 17 20 20 182 10 18.2
9 0 10 0
10 0 10 0
1 0 10 0
12 0 10 0
13 0 10 0
14 0 10 0
total14 0 10 0
REPLICATE NUMBER No. No. Young/
DAY 11 12 13 14 15 16 17 18 19 20|Young Adults Adult
1 0 10 0
2 0 10 0
3 1 1 10 0.1
4 3 3 4 2 1 1 3 4 4 25 10 0
5 1 3 2 4 3 1 14 10 1.4
6 5 7 7 6 4 7 7 6 5 7 61 10 6.1
7 2 1 4 1 3 11 10 1.1
8 8 1 13 12 10 9 8 7 3 9 80 10 8
totalg 19 12 25 23 21 21 19 16 16 20 192 10 19.2
i 9 0 10 0
S 10 0 10 0
) L 0 10 0
F 12 0 10 0
s 0 10 0
T 0 10 0
total14 0 0 0 0 0 0 0 0 0 0 0 10 0

ey



page 82

- -13
DATE START
DATE END
ANALYST
WATER TYPE day 8 day 14
% SURVIVAL HVALUE! HVALUE!
HYOUNG MEAN 0
stnd DEV from mean 0 H#DIV/0Q!
REPLICATE NUMBER No. No. Young/
DAY 1 2 3 4 5 6 7 8 9 10{Young |Adults [Adult
1] 0 | anans
2 0 HHHHBY
3 ‘ L , gy o (O |##usun
4o 3 v 2 | 2 Yl = 2| 2| Y { o 1 O|manyss
5 7. ! o [ o|unuunn
6 (o 1| 2 ST |.s 23 S b b o Cumyass
71 7. ' | S| = ( 0| L [sanns
8| ¢ ol 719 |9 < &1 7 o] & of 20 |wamunn
total8 0 0 0 0 0 0 0 0 0 0 0 AR
9 0 didididisid
10 0 HEHARY
11 0 HEHAHY
12 0 HHHARH
13 0 HERHAH)
14 0 HHHHH
total14 0| HEHAHNR
REPLICATE NUMBER No. No. Young/
DAY 11 12 13 14 15] - 16 17 18 19 20{Young |Adults|Adult
1 ' 0 HHEHY
2| o| HusH
3 | of D |#anusy
=zl 2 9l 2 U] DS Y o e e
5 | o | 3 L of Lo |mmnss
o 51 91 0 L1 9D 21 b| §1 7 of 2O |musmun
7 2 1 4 | ' 3 0| 0 |wununy
s ¥ | 1t V3] 2| o) g 2l 7 2 9 o| £O \nuanns
ltotal8 0 0 0 0 0 0 0 of o 0 ol 10 0
9 0 HuRHH
10].- 0| | wannny
11 0 HEHHHY
12 0 HARHIY
13 0 HHBBRN
14 0 HHHHRH
total14 0 0 0 0 0 0 0 0 0 0 of 10 0
FIGURE 5
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METHOD 1000.0 - PIMEPHALES PROMELAS
METHOD 1002.0 - CERIODAPHNIA DUBIA

£
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Little Rock, AR 72209

Cecil A. Sorrells, Biomonitoring Laboratory Supervisor

K. E. Sorrells, M.S., Quality Assurance Officer

October 3, 2013

'Laboratory Number:16346.0001,0002,0003
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INTRODUCTION AND SUMMARY

Chronic biomonitoring tests:

7 day fathead minnow larval survival and growth (method 1000.0) and 7
day ceriodaphnia dubia survival and reproduction (method 1002.0) were
performed by Sorrells Research Associates for Cabot 24 hour composite
samples of plant effluent for dates 09/08-09/13, 09/10-11/13, 09/12-13/13.

The samples were delivered to Sorrells lab in ice chest, cooled to 4
degrees c.

These samples were logged in as #16346.0001,0002 and 0003. Chain of
custody included in report.

Moderately hard 20% deionized mineral water was used as dilution water.

Testing was initiated 09/10/13 at 1400 hours and continued through 09/18/13
at 1400 hours.

The results of these tests are as follows:
TEST 1000.0 FATHEAD MINNOW
SURVIVAL - NOEL 100% Effluent
GROWTH - NOEL 100% Effluent
TEST 1002.0 CERIODAPHNIA DUBIA
SURVIVAL - NOEL 100% Effluent
REPRODUCTION - NOEL 100% Effluent

Fishers Exact Test statistics are included in this report for these
observations. No other adjustments were made.



TEST ACCEPTANCE CRITERIA

FOR CONTROL

TEST ORGANISM CRITERIA RESULTS PASS/FAIL
METHOD
1000 Pimephales Control surv. 100% PASS
promelas >or= 80 %
1002 Ceriodaphnia Control surv. 100% PASS
dubia >or= 80 %
1000 Pimephales Control wt. .318 PASS
promelas .25 mg or> per
larvae.
1002 Ceriodaphnia Control repro. 18.4 . PASS
dubia 15 or> neonates
per surviving
female.
1000 Pimephales Control CV 3.6 PASS
promelas 40 % or <
1002 Ceriodaphnia Control CV 7.34 PASS
Dubia 40 % or <
NOTE: The test acceptance criteria is based upon the synthetic

laboratory control.
mineral water,

Laboratory control is moderately hard 20% deionized
as directed by EPA/600/4-91/002.




OUTLINED REPORT

PERMIT NO: AR0021661

PERMIT REQUIREMENTS: MONTHLY
PLANT LOCATION:

RECEIVING WATER BODY:

CLIENT: Stuttgart, City of
ADDRESS: P.0O. Box 130
Stuttgart, AR 72160

PLANT OPERATIONS

PRODUCT (S) : n/a
RAW MATERIALS: n/a
OPERATING SCHEDULE:
SCHEMATIC OF WASTE TREATMENT:

RETENTION TIME:

VOLUME OF WASTE FLOW (MGD, CFS, GPM)



BIOMONITORING CHRONIC TOXICITY REPORT
CHEMICAL PARAMETER CHART

Ey il ik

SOURCE OF EFFLUENT (AMBIENT) AND DILUTION WATER

EFFLUENT SAMPLES-
SAMPLING POINT: PLANT EFFLUENT

COLLECTION DATES/TIMES: 09/08-09/13 09/10-11/13 09/12-13/13
0900-0900 0600-0600 1100-1100

SAMPLING COLLECTION METHOD: COMPOSITE

PHYSICAL AND CHEMICAL DATA:

DATE DATE DATE
. CONTROL 09/10/13 09/12/13 09/14/13
DO (mg/1) 8.54 8.63 8.50
PH (S.U.) | 7.14 7.23 , 7.15
Conductivity (umhos) 261 294 . 299
Alkalinity (mg/1) 54 66 60
Hardness (mg/1l) 100 100 100
Res. Chlorine (mg/1) 0 0 | 0
: DATE : DATE DATE
56% 09/10/13 09/12/13 09/14/13
DO (mg/1) 8.40 8.40 8.44
pH (S.U.) 7.30 7.36 7.31
Conductivity (umhos) 758 766 704
f :Alkalinity-(mg/l) 158 | 170 154
Hardness (mg/1) 162 , 168 156




.,

(Cont.)

PHYSICAL AND CHEMICAL DATA: D14E
100 % EFFLUENT 09/10/13
DO (mg/1l) 8.32
PH (S.U.) 7.48
Conductivity (umhos) 1172
Alkalinity (mg/1) 230
Hardness (mg/1l) 264
Res. Chlorine (mg/1l) 0
Temperature .c 25

DILUTION WATER SAMPLES -
SOURCE: 20% DMW
COLLECTION DATE: N/A
PRETREATMENT: AERATED

Hardness is to be reported as mg/l CaCO3
D.0. Dissolved Oxygen mg/1

Temperature degrees centigrade

PH s

tandard units

Conductivity = us/cm

Chlorine Residual = mg/1

DATE
09/12/13

8.08
7.48
1161l

247

262

25

TIME:

DATE

09/14/13

8.26
7.42
1135

236

192

25

N/A
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Chemical Data For Daily Biomonitoring

Permitee&u\kmx, Date 9- 13 ~13%  A400
Analyst g /En Lab no. j@xq&,,,
Dilution ooty |
Day 1 2 3 4 5 6 notes
Temp | -<.© vz';.c 2€.0 | 280 | 26 | ¢
pH TAY 1 Tb [7.22 17\ (908 717
D.O. |q 54 (856 962 |B35%|2.50|240
Ak | b &9
Hard. \Oo (00 [00.
Cond. | 76| 294 299
Dilution 5b |
Day 1 2 3 4 5 6 notes
Temp | 20 | 2¥s | 2€0 | 2€% | 200 | 240
pH 730 7.3 [7.3b |7.29 | 7.3\ |0l1s
D.O. |2.40 3.25 | .40 |2 3L | -4y [%-Y0O
Ak |/S8 o | 154
Hard. | /42 e | lIse
|Cond. | 75¥ ot 704
Dilution ;5 O
Day 1 2 3 4 5 6 notes
Temp‘ 282 |25 |2¢00 | 2€® | 9400 | 20®
PH  |m4€ |7.52 |2.48 |7.45 | 7.4z |78
D.0. 832 % |$.09|9.10 |% 24|35
Ak 230 247 236
Hard. | 264 262 117,
Cond. | |(7 1A 13s
Q O O




DATA ANALYSIS

ACCORDING TO EPA/600/4-91/002.
STATISTICAL ANALYSES

TOXSTAT VERSION 3.3

Percent minimum significant difference (PMSD) calculated for sub-lethal endpoints.

This information for C. dubia reproduction is found in the inserted tables after page 8. We will highlight these values in Dunnetts
Table 2, for all sub-lethal endpoints.
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l TITLE: STUTTGART 16346 CERIO REPS

FILE: 16346SCR
l TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 CONTROL 1 19.0000 19.0000
1 CONTROL 2 21.0000 21.0000
1 CONTROL 3 17.0000 ©17.0000
1 CONTROL 4 20.0000 20.0000
1 CONTROL 5 18.0000 18.0000
1 CONTROL 6 18.0000 18.0000
1 CONTROL 7 17.0000 17.0000
1 CONTROL 8 18.0000 18.0000
1 CONTROL 9 19.0000 19.0000
1 CONTROL 10 17.0000 17.0000
2 32.00 1 17.0000 17.0000
2 32.00 2 20.0000 20.0000
2 32.00 3 19.0000 19.0000
2 32.00 4 18.0000 18.0000
2 32.00 5 21.0000 21.0000
2 32.00 6 20.0000 20.0000
2 32.00 7 15.0000 15.0000
2 32.00 8 17.0000 17.0000
2 32.00 9 16.0000 16.0000
2 32.00 10 16.0000 16.0000
3 42.00 1 18.0000 18.0000
3 42.00 2 20.0000 20.0000
3 42.00 3 15.0000 15.0000
3 42.00 4 19.0000 19.0000
3 42.00 5 15.0000 15.0000
3 42.00 6 17.0000 17.0000
3 42.00 7 15.0000 15.0000
3 42.00 8 19.0000 19.0000
3 42.00 9 17.0000 17.0000
3 42.00 10 19.0000 192.0000
4 56.00 1 18.0000 18.0000
4 56.00 2 17.0000 17.0000
4 56.00 3 20.0000 20.0000
4 56.00 4 21.0000 21.0000
4 56.00 5 20.0000 20.0000
4 56.00 6 17.0000 17.0000
4 56.00 7 18.0000 18.0000
4 56.00 8 20.0000 20.0000
4 56.00 9 17.0000 17.0000
4 56.00 10 17.0000 17.0000
5 75.00 1 17.0000 17.0000
5 75.00 2 17.0000 17.0000
5 75.00 3 19.0000 19.0000
5 75.00 4 20.0000 20.0000
5 75.00 5 17.0000 17.0000
5 75.00 6 21.0000 21.0000
5 75.00 7 16.0000 16.0000
5 75.00 8 14.0000 14.0000
5 75.00 9 20.0000 20.0000
5 75.00 10 19.0000 19.0000



l 6 100.00 1 19.0000 19.0000
6 100.00 2 20.0000 20.0000
6 100.00 3 18.0000 18.0000
I 6 100.00 4 21.0000 . 21.0000
! 6 100.00 5 19.0000 19.0000
6 100.00 6 17.0000 17.0000
I 6 100.00 7 19.0000 19.0000
6 100.00 8 18.0000 18.0000
6 100.00 9 20.0000 20.0000
l 6 100.00 10 19.0000 19.0000
STUTTGART 16346 CERIO REPS
File: 16346SCR Transform: NO TRANSFORM
I ' SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 10 17.000 21.000 18.400
2 32.00 10 15.000 21.000 17.900
I 3 42.00 10 15.000 20.000 17.400
4 56.00 10 17.000 21.000 18.500
5 75.00 10 14.000 21.000 18.000
l 6 100.00 10 17.000 21.000 19.000
STUTTGART 16346 CERIO REPS
IFile: 16346SCR Transform: NO TRANSFORM
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2
l GRP IDENTIFICATION VARIANCE SD SEM
1 CONTROL 1.822 1.350 0.427
l 2 32.00 4.100 2.025 0.640
3 42.00 3.600 1.897 0.600
4 56.00 ‘ 2.500 1.581 0.500
' 5 75.00 4.667 2.160 0.683
6 100.00 1.333 1.155 0.365
STUTTGART 16346 CERIO REPS
IFile: 16346SCR Transform: NO TRANSFORM

ANOVA TABLE

‘ lWithin (Error) 54 v 162.200 3.004
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Critical F value = 2.45 (0.05,5,40)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

I STUTTGART 16346 CERIO REPS

File: 16346SCR Transform: NO TRANSFORM
I DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 CONTROL 18.400 18.400
2 32.00 17.900 17.900 0.645
3 42 .00 17.400 17.400 - 1.290
4 56.00 18.500 . 18.500 -0.129
5 75.00 18.000 18.000 0.516
I 6 100.00 19.000 19.000 -0.774
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)
STUTTGART 16346 CERIO REPS
I File: 16346SCR Transform: NO TRANSFORM
DUNNETTS TEST - TABLE 2 OF 2 ‘Ho:Control<Treatment
I NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 CONTROL 10
2 32.00 10 1.790 9.7 0.500
3 42 .00 10 1.790 9.7 1.000
4 56.00 10 1.790 9.7 -0.100
I 5 75.00 10 1.790 9.7 0.400
6 100.00 10 1.790 9.7 -0.600
STUTTGART 16346 CERIO REPS
File: 16346SCR Transform: NO TRANSFORM
I WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
l 1 CONTROL 10 18.400 18.400 17.900
2 32.00 10 17.900 17.900 17.900
3 42 .00 10 17.400 17.400 17.900
I 4 56.00 10 ' 18.500 18.500 18.250
5 75.00 10 18.000 18.000 18.250
6 100.00 10 15.000 19.000 19.000
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STUTTGART 16346 CERIO REPS

l File: 16346SCR Transform: NO TRANSFORM
‘ WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
‘l ISOTONIZED CALC. SIG TABLE DEGREES OF
_ IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
| e e e e e e e e e e m e mc R e e e e " e e m e m e .. m e mmememe e m o ————— = = —
| CONTROL 17.900
l " 32.00 17.900 0.645 1.68 k= 1, v=54
42.00 17.900 0.645 1.76 k= 2, v=54
56.00 18.250 0.194 : 1.79 . = 3, v=54
l 75.00 18.250 0.194 1.80 k= 4, v=54
100.00 15.000 0.774 1.80 = 5, v=54
s = 1.733
Note: df used for table values are approximate when v > 20.
STUTTGART 16346 CERIO REPS
File: 16346SCR Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
l 1 CONTROL 18.400
2 32.00 17.900 96.00 75.00 10.00
3 42.00 17.400 92.00 75.00 10.00
l 4 56.00 18.500 105.00 75.00 10.00
5 75.00 18.000 100.00 75.00 10.00
6

100.00 15.000 120.00 75.00 10.00

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




l TITLE: STUTTGART 16346 MINNOW WEIGHTS

FILE: 16346SMW
l TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE
l 1 CONTROL 1 0.3200 0.3200
.= 1 CONTROL 2 0.3130 0.3130
1 CONTROL 3 0.3110 0.3110
I 1 ‘CONTROL 4 0.3230 0.3230
2 32.00 1 0.3270 0.3270
2 32.00 2 0.3000 0.3000
I 2 32.00 3 0.3250 0.3250
2 32.00 4 0.3170 0.3170
; 3 42.00 1 0.3350 0.3350
3 42.00 2 0.3100 0.3100
I 3 42.00 3 0.3190 0.3190
1 3 42.00 4 - 0.2890 0.2890
4 56.00 1 0.3040 0.3040
I 4 56.00 2 0.3320 0.3320
4 56.00 3 0.3180 0.3180
4 56.00 4 0.3260 0.3260
l 5 75.00 1 0.3120 0.3120
5 75.00 2 0.3250 0.3250
5 75.00 3 0.3020 0.3020
‘ 5 75.00 4 0.3240 0.3240
I 6 100.00 1 0.3070 0.3070
6 100.00 2 0.3310 0.3310
6 100.00 3 0.3260 0.3260
l 6 ©100.00 4 0.3110 0.3110
ISTUTTGART 16346 MINNOW WEIGHTS
File: 16346SMW Transform: NO TRANSFORM
l SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
lGRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 4 0.311 0.323 0.317
2 32.00 4 0.300 0.327 0.317
3 42.00 4 0.289 0.335 0.313
4 56.00 4 0.304 0.332 0.320
5 75.00 4 0.302 0.325 0.316
6 ©100.00 4 0.307 0.331 0.319

STUTTGART 16346 MINNOW WEIGHTS
'File: 16346SMW Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2




IDENTIFICATION VARIANCE

CONTROL
32.00
42.00

.00
.00

|
!l STUTTGART 16346 MINNOW WEIGHTS
File: 16346SMW Transform: NO TRANSFORM

ANOVA TABLE

Between

I Within (Error)

Critical F value = 2.77 (0.05,5,18)
I Since F < Critical F FAIL TO REJECT Ho:All groups equal

STUTTGART 16346 MINNOW WEIGHTS
File: 16346SMW Transform: NO TRANSFORM

DUNNETTS TEST TABLE 1 OF 2 Ho:Control<Treatment
MEAN CALCULATED IN :
ORIGINAL UNITS T STAT SIG

CONTROL
32.00
42.00

.00
.00

Tailed Value, P=0.05, df=18,5)

;? STUTTGART 16346 MINNOW WEIGHTS
IFile: 16346SMW Transform: NO TRANSFORM

DUNNETTS TEST TABLE 2 OF 2 Ho:Control<Treatment
Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
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1 CONTROL 4
2 32.00 4 0.021 6.8 -0.000
3 42.00 4 0.021 6.8 0.004
4 56.00 4 0.021 6.8 -0.003
5 75.00 4 0.021 6.8 0.001
: 6 100.00 4 0.021 6.8 -0.002
-
lSTUTTGART 16346 MINNOW WEIGHTS )
File: 16346SMW Transform: NO TRANSFORM
I - WILLIAMS TEST (Isotonic regression model) . TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 CONTROL 4 0.317 0.317 0.316
2 32.00 4 0.317 0.317 0.316
3 42.00 4 0.313 0.313 0.316
4 ‘ 56.00 4 0.320 0.320 0.318
5 75.00 4 0.316 0.316 0.318
' 6 100.00 4 0.319 0.319 0.319
STUTTGART 16346 MINNOW WEIGHTS
IFile: 16346SMW Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
I ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
CONTROL 0.316
32.00 0.316 0.112 1.73 = 1, v=18
42.00 0.316 0.112 1.82 = 2, v=18
56.00 0.318 0.126 1.85 = 3, v=18
l 75.00 0.318 0.126 1.86 = 4, v=18
100.00 0.319 0.224 1.87 k= 5, v=18
‘3 = 0.013
ote: df used for table values are approximate when v > 20.
TUTTGART 16346 MINNOW WEIGHTS
ile: 16346SMW Transform: NO TRANSFORM
STEELS MANY-ONE RANK TEST - Ho:Control<Treatment
: I TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG

2 32.00 0.317 20.00 10.00 4.00
3

' 1 CONTROL 0.317
l 42.00 0.313 16.00 10.00 4.00




4 56.00 0.320
5 75.00 0.316
6 100.00 0.319

20.00
19.00
18.50

10.00
10.00
10.00

Critical values use k = 5, are 1 tailed,

and alpha

0.05
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TEST METHOD
1000.0

TEST METHOD USED: 1000.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 09/10/13 1400
DATE AND TIME TEST TERMINATED: 09/17/13 1400
TYPE OF TEST CHAMBERS: 600 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 400 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 10

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 4

TEST TEMPERATURE (MEAN): mean = 25
TEST ORGANISMS

SCIENTIFIC NAME: Pimephales promelas
AGE: Less than 24 hours

LIFE STAGE: Larvae

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: 2/day Brine Shrimp
**ORGANISM HISTORY SHEETS ARE ATTACHED**
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RESULTS SUMMARY

FATHEAD MINNOW, PIMEPHALES PROMELAS, LARVAL SURVIVAL AND GROWTH TEST
METHOD 1000.0

Larvae are exposed in a static renewal system for seven days to different
concentrations of effluent or to receiving water. Test results are based
on the survival and growth (increase in weight) of the larvae. Effluent
dilution's chosen for this test were 32%, 42%, 56%, 75% and 100% in
accordance with the NPDES permit. The low flow or "critical" dilution is

specified in the NPDES Permit as 100% effluent.

NOEL(S) ARE AS FOLLOWS:
100% Survival 100% effluent

NOEL Growth 100% effluent

10
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BIOMONITORING REPORT _
FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL

DATA TABLE FOR FATHEAD MINNOW SURVIVAL

Effluent Percent Survival In Mean Percent CVs*
Conc. % ‘
' A B . C D 24h 48h 7d

Dilution

Water 100 100 100 100 100 100 100 0.0
32% 100 100 100 100 100 100 100 0.0
42% 100 100 100 100 100 100 100 0.0
56% . 100 100 100 100 100 100 100 0.0
75% 100 100 100 100 100 100 100 0.0
100% 100 100 100 100 100 100 100 0.0

*coefficient of variation = standard deviation x 100/mean
**ph unadjusted 100% effluent
1. Dunnett's Procedure or Steel's Many-One Rank Test as appropriate:
Is the mean survival at 7 days significantly different (p=0.5)
than the control survival for the % effluent corresponding to:

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES [ ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (56 %): YES [ ] NO [X]

2. Dunnett's Procedure:
Is the mean dry weight (growth) at 7 days effluent significantly
different (p=0.05) than the control's dry weight (growth) for the %
effluent corresponding to (significant non-lethal effects):

a.) LOW FLOW OR CRITICAL DILUTION (100%): YES { ] NO [X]
b.) 1/2 LOW FLOW OR 2 X CRITICAL DILUTION (50 %): YES [ ] NO [X]
3. If you answered NO to l.a) and 2.a) enter [0]
otherwise enter [1]: [0]
4. TIf you answered NO to 1l.b) and 2.b) enter [0]
otherwise enter [1]: [0]

5. Enter response to item 3 on DMR Form, parameter # TEP6C.

6. Enter response to item 4 on DMR Form, parameter # TFP6C.

7. Enter percent effluent corresponding to each NOEL below and
circle lowest number:

a.) NOEL survival = 100% effluent
b.) b.) NOEL growth = 100% effluent

11
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FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL
(Pimephales promelas)
Permittee: Cabot, City of NPDES NO. AR0021661
Dilution water used: Receiving [ ] Reconstituted [X]

DATA TABLE FOR GROWTH

EFFLUENT AVERAGE DRY WEIGHT MEAN
CONC. % IN MILLIGRAMS IN DRY
REPLICATE CHAMBERS WEIGHT (MG)
A B C "D 7.days
CONTROL .320 .313 .311 .323 - .317
32 .327 .300  .325 .317 .317
42 .335 .310  .319 .289 .313
56 .304 .332  .318 .326 .320
75 312 .325  .302 .324 .316
100 .307 .331  .326 311 .319

*Coefficient of variation = standard deviation X 100/mean

(Coef Of Var Statre 7day Chronic Pimephales TQP6C = 3.6)

CVs*

12
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TEST METHOD
1002.0

TEST METHOD USED: 1002.0
END POINT(S) OF TEST: NOEL 100 %
DEVIATIONS FROM REFERENCE METHOD: None

DATE AND TIME TEST STARTED: 09/10/13 1400

DATE AND TIME TEST TERMINATED: 09/18/13 1400
TYPE OF TEST CHAMBERS: 30 ml

VOLUME OF SOLUTIONS USED/CHAMBER: 15 ml
NUMBER OF ORGANISMS/TEST CHAMBER: 1

NUMBER OF REPLICATE TEST CHAMBERS/TREATMENT: 10

TEST TEMPERATURE (MEAN AND RANGE): 25
TEST ORGANISMS

SCIENTIFIC NAME: Ceriodaphnia dubia
AGE: Less than 24 hours

LIFE STAGE: Neonates

SOURCE: Aquatic BioSystems, Inc.
DISEASES AND TREATMENT: None

FEEDING REGIME: Daily

**ORGANISM HISTORY SHEETS ARE ATTACHED**

13
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RESULTS SUMMARY
CLADOCERAN, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION TEST
METHOD 1002.0

Ceriodaphnia are exposed in a static renewal system to different
concentrations of effluent, and to receiving water until 60% of surviving
control organisms have three broods of offspring (15 neonates per surviving
female). Effluent dilutions for this test were 32%, 42%, 56%, 75%, and
100% in accordance with the NPDES Permit. The "critical" dilution is
specified as 100% effluent. Test results are based on survival and
reproduction. If the test is conducted as described, the control organism
should produce three broods of young during a seven-day period.

14
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BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

PERCENT SURVIVAL

Time of

Reading 0% 32 % 42% 56% 75% 100%
24h 100 100 100 100 100 100
48h 100 100 100 100 100 100
7 day 100 100 100 100 100 100

1. Fisher's Exact Test:

than the control survival for the % effluent corresponding to (lethality):
a.) LOW FLOW OR CRITICAL DILUTION ( 100 %): YES { ] NO [ X ]
b.) 1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (56%): YES [ 1 NO [ X ]
2. Dunnett's Procedure or Steel's Many-One Rank Test as
appropriate: '

Is the mean survival at 7 days significantly different (p=0.05)

Is the mean number of young produced per female

significantly different (p=0.05) than the control's number of young per
female for the % effluent corresponding to (significant non-lethal

effects):

a.
b.

a.
b.

)
)

)
)

LOW FLOW OR CRITICAL DILUTION (100%) : YES [ ] NO [ X
1/2 LOW FLOW OR 2 X
CRITICAL DILUTION (50%) : YES [ ] NO

If you answered NO to l.a) and 2.a) enter [ 0 ]
otherwise enter [ 1 ]1: [0]

If you answered NO to 1.b) and 2.b) enter [ 0 ]
otherwise enter [ 1 ]: [0]

5. Enter response to item 3 on DMR Form, parameter #TEP3B.
6.
7

Enter response to item 4 on DMR Form, parameter #TFP3B.

]

[ X ]

Enter percent effluent corresponding to each NOEL below and circle
lowest number:

NOEL survival = 100% effluent
NOEL reproduction = 100% effluent

15
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BIOMONITORING REPORT
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION

Permittee: Cabot, City of NPDES NO. AR(0021661
Dilution water used: Receiving ( ) Reconstituted (X)

NUMBER OF YOUNG PRODUCED PER FEMALE @ 7 DAYS

PERCENT EFFLUENT (%)

REP 0% : 32% - 42% 56% 75% 100%
A 19 17 18 18 17 ' 19
B 21 20 20 17 17 20
c 17 19 15 20 19 18
D 20 18 19 21 20 21
E 18 21 15 20 17 19
F 18 20 17 17 21 17
G 17 15 15 1é 16 19
H 18 17 19 20 14 18
I 19 16 17 17 20 20
J 17 16 19 17 19 19
*CV% 7.34 11.3 10.9 8.55 12.0 6.08
MEAN 18.40 17.90 17.4 18.50 18.00 19.00

*coefficient of variation = standard deviation x 100/mean

(Coef Of Var Statre 7Day Chronic Ceriodaphnia TQP3B = 7.34)

16
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STANDARD REFERENCE TOXICANTS

STANDARD TOXICANT USED AND SOURCE: - SODIUM CHLORIDE

DATE AND TIME OF MOST RECENT TEST: 03/12/13 1530

DILUTION WATER USED IN TEST: 20% DMW

RESULTS (LC50 OR, NOEC AND/OR ECL): LC50 1427 FATHEAD MINNOW
RESULTS (LC50 OR, NOEC AND/OR ECL): LCSO0 735 CERIODAPHNIA
ACCEPTABLE PERFORMANCE, STUDY 29 = 100% recovery

PHYSICAL AND CHEMICAL METHODS USED:

SPECIFIC CONDUCTANCE METHOD 2510 B

OXYGEN, DISSOLVED METHOD 4500- O G
CHLORINE, TOTAL RESIDUAL METHOD 4500- C I F
ALKALINITY, CACO3 METHOD 2320 B

SUMMARY OF REFERENCE TOXICANT (S) ARE AS FOLLOWS:

FATHEAD MINNOW

Standard Recovery FATHEAD MINNOW 87.6%

CERIODAPHNIA

Standard Recovery CERODAPHNIA 100%

17
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! ! !
Permittee |Stuttgart 16346 ) ! ,
Effluent |Percent Survival In Rep. Chambelrs Mean Percent Survivail CV%*
Conc. A B c ; D | 24h 48h 7 days *
! f
CONTROL 100 100 100 100j 100 100;E 100 0.0
32.00% 100 100 100! . 100; 100 100i 100 0.0
42.00% 100 100 100} 100| 100 100§ 100 0.0
56.00% 100 100 100 100% 100 100; 100 0.0
! ]
75.00%; 100? 100] 100 100‘ 100. 100§ 100I »0.0
190.00%; 100; 100 100; 100 100% 1005 100 0.0
'
Permittee !Stuttgart 16346 : !
. | :
Effluent ; Avgrage Dry V\(eight (mg)r Mean er Weight (mg) ‘
Conc. i A B c D : 7 days x CV%* ' :
CONTROLé 0.320i 0.313§ 0.311] 0.3235 0.31675£ 1.8,
i ! . !
32 0.327? 0‘3003 0.325; 0.317; 0.31725:' 3.9é
42 0.335; 0.3105 -0.319; 0.2895 0,§1325; 6.1!
N 56 0.304% 0.332; 0.318!5 0.326% 0.32E 38: :
75 0.312@: 0.325; 0.302% 0.324; 0.31575? 3.5:i 1
i : i : i ;
100; _ 0.307)  0.331 03260 0311, 031875 436!
Page 1




Figure 2. Survival data for fathead minnow Varval survival and growth te

Oischarger: &Q\Law—\_ : . Test Dates: A —1D —\'x LDy
Location:_ T XA, Analyst: MASlen '
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7 1 [0 (7 9
0z T N ETE T o 1 G
Conc: 9 L (v (0 1 9 [V N
10 D ‘y DY) ol
11 A (0] ) (A_] Lo )
H2 12 w0 I 1 ip W [
Conc: 13 ) i i 1 I b 110
14 . A T IO VO I L
15 1IN {0 (3 1A W_f 19
T 16 L0 (v ) 19 1 lo 0
Conc: 17 G (A 0 w1V
18 W T 170 A w i d
19 LA T o T T U 1o v
—2¢ 20 W ([ [7) ) 19 (1
Conc: 21 A 11 LK Le [V
T aa L 1) T Lo /7
23 A (b (0 [d o 1
Lo 24 A 8 %) LN SHNK
Comments:

FIGURE 2 - FATHEAD MINNOW
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Discharge: S&\Ac\w\_lé'sq(,, Test Date(s): 4-)0-\"2 Drying Temperature (°C’)$[ i

Location: _ Weighing Date: -2z -1, _ Drying Time (h):
Analyst: m
A B "~ B-A c (B-A)/C ‘Remarks
Conc: Rep. Wgt. of Dry wgt: Total dry | No. of | Mean dry wgt
" No. boat foil and wgt of larvae | of larvae
{mg) larvae larvae (mg)
(mg) (mg)
Control 1 liz¥ (Yl r=q4soyq] 220 —1° 320
2 124Y 229 |z s1d>-| 1D \0 1313
3_112 3‘;502 29l %—}}5 % - ‘ggj))
4 lizyYdy3 1224172 : N
Conc: 5 ljzeseollzswaz | 227 /3] 527 -
6 ‘2'5350 2LR301 200 0‘\’)\‘ "30052‘5 2
i 12118 12. 74 XD 25 V25 z
o B2 8 [1TZ Y9l | 125 Lo%| A7 A 317 =
& Tonc: 9 1lz_(fs+o‘5 1z 72% ;)'5< \X 333% =
10 1 12.8z2z05]| 1258 | D10 w
k_' - 11 1f(2zb\lb2 lz_(o‘-li("l 31%- VO~ C3\R =z
Z 12 23] 123 39Y 285 289 -}
Conc: 13 11225721 1222176 b -304Y D&
14 11z 13491121633 332 Al 52 m
15 112238380 (23868 A1 (A - o1 1) w
St e [l ise] beuwl | 226 Vo< 22p &
Lonc: 17 1122910125222 ] DIZ A 12 =
18 1zl 2E7l12 1712 325 N 225 -
19 122205 ] |le—3<e7] 302 w L 2002
a2 2o NZ1005] 121329 ] SH (A 22y
Tonc: |21 1/29193] (27 Ssool 38F- e -307
22 1 1202Z0] 120611 2% LB)
(D% 23 1z 2409 \2273’s| 32l B2
24 1(22 010) {22321] 31\ X ‘ —

1Adapted from-Hughes, et al., 1987.
' Control A3 255' | z_'szg-(o
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IStuttgart 16346 [CERIO |REPLICATE CONTAINERS | ; lsd= | 13499 CV% = |7.3363974
control ‘DAY 1 2 3 4 5] 6 7; 8! 9 10i{#young _[#adult
temp: 1 i : i | ; 0 10 000
temp: 2 i i ' ! : 0 10[ 0,00
temp: 3 j 1 ' i ; 1 2 10 0.20
temp: 4 3 2 4 2i 3 3 3 4 1 2 27 10 2.70
temp: 5 2 2 1 : 4 9 10 0.90
temp: 6 6 5 7 7 6 5 7 7 5 8 63 10 6.30
temp: 7 3 4 : 1 2 1] 3 14 10 1.40
temp: 8 7 8 6 9| 7 7 7! 6! 5 7 69 10 6.90
TOTAL ! 19 21 17 20, 18} 18i 17] 18! 19 17 184 10! 1840
conc i ! REPLICATE CONTAINERS | X sds 202485 V%= |11.311987!
32,00{DAY 5 2 3i 4] 5! 6 7 8l 9 10{no. young_|no. adults |
temp: X 1 i : : ! . : 0 10 0.00
temp: 2 | i : ﬁ ; : | 0 10 000
temp: : 3 ! i ! 1] ! ! 2 3 10 0.30
temp; E 4 3 4 4] 2; 4 5; 3 3| 2 1 3 10 3.10
temp: § 5 § | 1! ‘ o : 1 10 0.10
temp; ' 6] 6, 7] 51 7} 7 5 6/ 7! 7 5! 62 10 6.20
temp: : 7! ] ; 3 ; i 5] ; 2 3 13 10} 1.30
temp: 8 8! 9! 7 7! 10' 5 8] 7i 5 5 69 101 6.90
ITOTAL 17} 20] 19; 18] 21 20] 15 17! 16 16 179 10, 17.90
CONC. IREPLICATE CONTAINERS | ; ls.d= 1189737 CV% = 10.904406/
42.00;DAY 1! 2, 3 4! 5. 6 7! 8! 9! 10!no. young |no. adults
temp; ' 1) ‘ i i o ' ; = j ; 0 10 0.00
temp: , 21 i i ) : ' ! 0 101 0.00
temp: : 3 : | : ; ] : ) ‘ : 0 10! 0.00
temp: 4 4 2 1 3 3 3| 4! 2i 3, 4, 29 10] 290
temp: 5" : 3 ) ‘ ' ' : § 3 10 0.30
temp: . 6 6; 5 7. 7: 6. 6! 8i 7i 6l 65 10! 650
temp: ‘ 7i ‘ 41 ‘ 3 - ? 1! 10 10! 1.00
temp; ! 8 8 6! 7 7 5 8 2! 9 7! 8| 67 10 670
B TOTAL . 181 20 15, 19 15 17. 15! 19! 17, 19 174 10 17.40
CONC. ; f {REPLICATE CONTAINERS , isd= . 1.58114, ICV% = | B5466964: |
56.00 DAY : 1 2| 3! 4 5 6 7! 8 9t 10ino. young [no. adults .
temp: ‘ 1) ! 3 o ‘ o ' : 0 10’ 0.00
temp: 2 ; - o 0 10, 000
temp: 3 1. 1} o 1 : 3 ' 4 10- 040
temp: 4 3; 2] 41 33 2! 4 4i 5! 31 10° 310
teme: 5! . ? 3 ; 1 ; : i 4! 10, 040
temp: 6} 6: 6 7 5! 7: 7: 4, 7 6! 5i 60 10, _ 6.00
temp: 7! i 1 : 3; ! ! 4! . i 2 10 10 1.00
temp: : 8! 8. 7 9i 8 10: 7i 61 9: 7 5 76 10! 7.60
“TOTAL ! 18] 17 20! 21, 20f 17! 18! 20| 17 17 185 10/ 18.50
CONC. , ‘ IREPLICATE CONTAINERS | j isd= 216025 CV% = 12001372 |
- 75.00DAY i 1 2| 3, 4 5! 6: 7 8 9! 10jno young ino.adults <
temp: I : E ' ' : f ; 0 10 000
temp: 2 . ; : : . : ; 10! 0.00
temp: 3] ! ; 14 2i ) 1; ; i 4 10} 0.40
temp: 4! 1! 3 3l 3 4 1 2 3 5] 1 26 10 2.60
temp: 5 1! : ‘ i 5 ? ‘ : 2 8 10 0.80
temp: 6: 7i 6. 7; 7, 61 5 7 71 6| 7 65 10 6.50
temp: 7! f | 1 1 i 3 2 24 9! 10 0.90
temp: . 8! 8! 8 8 9i 6! 5. 7 1 7! 9 68| 10 6.80
‘TOTAL | 17: 17} 19} 20, 17! 21} 16 14] 20 19 180 10]  18.00
CONC. : {REPLICATE CONTAINERS ! isd= 1.1547 CV% = [6.0773713]
100.00; DAY ' 1) 21 3 4i 5 6! 7. 8: 9! 10ino. young ino. adults !
temp; 1, : ; ) ' P : ' 0 10]  0.00
temp: 2 . : ; , : f : : j 0 10} 0.00
temp: 3, 1; f 2 : 1 2 ; 1 i 6 10! 0.60)
temp: 4i 3| 2; 2i 4 3 4. 3! 1 3: 2, 27, 10; 2.70
temp: ; 5; ; 4 : 1. ; 1! ! 3! 9! 10 0.90
temp: : 6 7 5 7! 7 6 6 6, 8 7. 5 64 10’ 6.40
temp: 7 . 3! 2 2 14 3 11, 10; 1.10
temp: 8, 8 6! 7 9 7 5' 8 8 g! 6! 73 10; 7.30
* TOTAL | 19 20! 18’ 21, 19 17 19. 18’ 20; 19; 190} 100 19.00




9Q-10 1 =M e\

1auUly Qo 1Yo D

CONC. REPLICATE CONTAINERS #01v/0!

control iDAY 4 5 nIno. adults lyoung/adult
temp: 1 0 W #D1V/0!
temp: 2 0 10 #01v/0!
temp: 3 M o [Y #01v/0!
temp: 4 O 2 2.1 O 0 w #01v/0!
temp: 5 2 2| ] 0 10 #D01v/0!
temp: 6l (» 5™ )] lo X 0 (¥ #01v/0!
temp: 77 = (W) { 2 0 Lo #D1v/0!
teamp: 8 7 b q -7 ~ 0 {0 #01V/0!

" TOTAL| 0 0 0 0 0 10 0.00
CONC. REPLICATE CONTAINERS #01v/0!

52 loay 4 5 6 no. adults [young/adult
temp: 1 0 10 #D1v/0!
temp: 2 0 o #01v/0!
temp: 3 l 0 , Lo #D1v/0!
temp: 4 2 Yl 4 0 L #01v/0!
temp: 5 \ 0 1? #DIV/0!
temp: 6 71 71 & 0 D) #0IV/0!
temp: 7 g 0 L0 #01v/0!
temp: 8 D) 10l 5 0 [£) #01V/0!

TOTAL 0 0 0 0 10 0.00
CONC. REPLICATE CONTAINERS #D1v/0!

()T __ [DAY 4 5 [ no. adults lyoung/adult
tefp: 1 0 ) #DIV/0!
temp: 2 0 [s) #01v/0!
temp: 3 0 Lo #D1V/0!
temp: 4 4§12 = 2] 31 v 0 L0 #DIV/0!
temp: 5 ) = ol .lo #01v/0!
temp: 6 (o %— 11 71 te| & | 0 LO | #p1v/0!
temp: 7 of 2~ = { 0 LJ | #p1v/0!
temp: 8l L | ¢tz 11 5 1 e of (4 #01v/0! |
N TOTAL .0 0 0 0 0 10 0.00
CONC. REPLICATE CONTAINERS #DIv/0!

S(, |bAY 4 5 no. adults |young/adult
temp: 1 0 L) #D1v/0!
temp: 2 - 0 (o) #D1V/0!
temp: 3 \ { ( 0 I3 #01v/0!
temp: 4 - | 3 z_ &5 0 D) #pIV/0!
temp: 5 2 | ' 0 (J #01V/0!
temp: 6 (o S| ) S 0 L9 #01v/0!
temp: 7 [ 2 Y 2_ 0 X #D1V/0!
temp: 8 1 K [ I° [Vl S 0 LJ #01v/0!

TOTAL 0 0 0 0 0 0 10 0.00
CONC. REPLICATE CONTAINERS 0 ) #D1v/0!

7T DAY 4 5 6 - 7 9 10 no. adults |young/adult
temp: 1 0 M\ #D1V/0!
temp: 2 0 O #01v/0!
tewp: 3 \ 2 0 10 #DIV/0!
temp: 4 AN 2N S1 1 0 129 #01v/0!
temp: 5 S 2 0 L) #DIV/0!
temp: 3 -1 1 o S 1 1 0 D) #01v/0!
temp: 7 ) 2 2.1 0 19 #01v/0!
temp: 8 A Ll s — g 0 10 #DIV/0!

’ TOTAL 0 0 0] ol 0] 10 0.00

CONC. REPLICATE CONTAINERS 0 #D1IV/0! ,

1V Joay 4 5 é 9 no. adults |young/adult
temp: 1 0 WO #01v/0!
temp: 2 0 [AN) #01v/0!
temp: 3 { 0 [72) #01v/0!
temp: 4 Y 214 3 of O #01v/0!
temp: 5 { ‘ , o L4 #D1IV/0!
temp: 6 NIRVIE~Z v o LO #01v/0!
temp: 7 2 | 2] l o tg #01v/0!
temp: 8 g | 71 = 9 0l LO #01V/0!

x TOTAL ol ol 0 10 0.00




RT e

APPENDIX B
ORGANISM HISTORY

20



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

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

ORGANISM HISTORY _ , : |
' DATE: 9/9/2013
SPECIES: Pimephales promelas
AGE: N/A
LIFE STAGE: Embryo
HATCH DATE: 9/9/2013
BEGAN FEEDING: vN/ A
FOOD: N/A
Water Chemistry Record: Current Range
TEMPERATURE: 25°C -
SALINITY/CONDUCTIVITY: -~ -
TOTAL HARDNESS (as CaCQ): 122 mg/l -
TOTAL ALKALINITY (as CaCOs): : 85 mg/l _ --
pH: 7.65 -
Comments:
[ 7

Facility Supervisor

et/

4-16-13

Aquatic BioSystems, Inc Quality Research Organisms
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501-562-8139 800-331-8139
FAX 501-562-7025

CHAIN OF CUSTODY RECORD

TURN AROUND TIME FOR LAB/OFFICE USE ONLY STANDARD METHODS PRESERVATION PER EPA 40 CFR
RUSH 24HR. 48 HR. C4=CooLTO4.C
5DAY REG LAB # ( ‘;, / 4 %8 'J ) §<2= SULFURIC ACID TO pH<2
OTHER . . N<2= NITRIC ACID TO pH<2
CLIENT # 57& ’ ' : T= THIOSULFATE FOR DECHLORINATION
W= WINKLER AZIDE MODIFICATION
P.O.# ' * P= MEMBRANE ELECTRODE
" NaOH= pH >12
. - N . 110813k2
NAME OF COMPANY, CITY, OR PROJECT L PROJECT NO: SAMPLER({S) NAME: {PRINT)
Cery oF Turraplt” . |
SamPLE /T SAMPLE ID START END COMP | FIELD ANALYSIS D,0 (W) | CONTAINER TYPE ANALYSIS REQUIRED
NO: AND/ OR '
’ DATE/TIME | DATE/TIME | GRAB | pH TEMP FLOW 2 D.O[P) | PRESERVATIVE
COLLECTION LOCATION )
— . B WJU L0 C -
Elr : L
FFoud Falop) D843 P4 |3 — B Catok | BLY ~pasn/

METHOQ OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBSERVATIONS
FED EX WALKIN AKA ) UPS OTHER pH7 ‘
praan)

pHa ’ :

e v 7 2] ) / N A0

o (P W Ty A 7

. - = / -
TYPE OF SAMPLE[8}, {CIRCLE)
WATER SOIL W/W|sL E )
W/ | uo;e OTHER FIELD ANALYSIS CONDUCTED BY: {CIRCLE) / SRA } CLIENT

RE . , f/g
LINQUISHED BY: DATE/TIME; . RECEIVED BY: }\’7 — DATE/TIME: 919 102.

/
RELINQUISHED BVv- . -
. DATE/TIME: _ F~<IVED BY(LAB): . DATE/TIME: 0, «‘{9 2

- / ) >

N .




8100 NATIONAL DRIVE, LITTLE ROCK, AR 72209

501-562-8139 800-331-8139
FAX 501-562-7025

CHAIN OF CUSTODY RECORD

TURN AROUND TIME
RUSH 24HR. 48 HR.
SDAY REG
OTHER___

FOR LAB/OFFICE USE ONLY

Las# /62 Yb OGWL
CUENT # 670 2.1

STANDARD METHODS PRESERVATION PER EPA 40 CFR

.C4=C00LTO4.C
$<2= SULFURIC ACID TO pH<2
N<2= NITRIC ACID TO pH<2

T= THIOSULFATE FOR DECHLORINATION
W= WINKLER AZIDE MODIFICATION

P.0.# P= MEMBRANE ELECTRODE
NaOH= pH >12
ME OF COMPANY, CITY, OR PR_OJEQT PROJECT NO: SAMPLER(S) NAME: {PRINT)
WPLE | SAMPLEID START END COMP | FIELD ANALYSIS D,0(W) | CONTAINER TYPE ANALYSIS REQUIRED
NO: AND/ OR .DATE/TIME DATE/TIME | GRAB | pH TEMP FLOW cL2 D.0{P} | PRESERVATIVE
COLLECTION LOCATION fami—| a0
Dsoren\ 4-10-13] 44713 © S G2 pallw | BHFO
' /
-
METHOD OF SHIPMEQE(CIRCL_E) FIELD CALIBRATION RECORD NOTES/COMMENTS/OBSERVATIONS
FEDEX WALKIN JRA) UPS OTHER pH7 _ ' A :
pH4
pH 10
D.0
TYPE OF SAMPLE(S): (CIRCLE) Yi ‘ P
WATER SOIL{W/WNSLUDGE OTHER FIELD ANALYSIS QONPLICTED BY: (CIRCLE)  FRA)  CLIENT
Ao 7 Z
-1
RELINQUISHED BY- DATE/TIME: _ RECSWVED BY: J DATE/TIME: 1. - , 3
N v\ \ l ,} je.s
RELINQUISHED BY: _ DATE/TIME: RECEIVED BY(LAB): ¢ pare/mme: §. . ¢

_ _ X




L R L W R SR o e I R --vv--, R R L

501-562-8139 800-331-8139
FAX 501-562-7025
CHAIN OF CUSTODY RECORD
STANDARD METHODS PRESERVATION PER EPA 40 CFR

TURN AROUND TIME FOR LAB/OFFICE USE ONLY
RUSH 24HR. 48 HR. C4=COOLTO4.C
SDAY REG LAB # (, Sg L iQQQ&(b §<2= SULFURIC ACID TO pH<2
OTHER N<2= NITRIC ACID TO pH<2

CLIENT # 6’2024 ’ T= THIOSULFATE FOR DECHLORINATION
W= WINKLER AZIDE MODIFICATION

* P= MEMBRANE ELECTRODE

P.0.#
NaOH= pH >12
7 913k
NAME OF COMPANY, CITY, OR PROJECT : PRQIECT NO: , - SAMPLER(S).NAME: [PRINT) .
CiTy OF STugrgmt” | L - M /D
AP T SAMPLE 1 7 B D COMP | FIELD ANALYSIS : D,0(W) | CONTAINER TYPE ANALYSIS REQUIRED
NO: AND/ OR DATE/TIME DATE/TIME | GRAB pH TEMP FLOW cL2 D.0(P) ' PRESERVATIVE
COLLECTION LOCATION
VTR T2, '
%PP il Fall _ ) ' ’ /
ool P35 C . Y Galws //() =Map
_ . | | cY |
(7 D =70w) |
METHOD OF SHIPMENT (CIRCLE) FIELD CALIBRATION RECORD /
ED NOTES/COMMENTS/08
FEDEX WALKIN /SRA\ UPS OTHER pH 7 ' (O ATO
L _ N 2
P ~7_ ol L L S
' .0 /W‘V vy ¢
TYPE OF SAMPUR{S); (CIRCLE) ' ' ’ ' '
WATER SOIL W/W SLUDG ' i o
W E OTHER FIELD ANALYSIS CONDUCTED BY: (CIRCLE) /” SRA/  CLIENT
RELINQUISHED BY: )\/, //30
DATE/TIME; :
. RECEIVED 8Y: . - : —_— DATE/TIME: Q/ /3 -f (

RELINQUISHED B~ . : 7 Y
Q -, , _ DATE/TIME: " VEDBY(LAB): 4 _ — o DATE/TIME: (3~ /5
. /- -

-~..-,. : - - ’ - o - - e T G u L X & 3
[N PN G B b S e
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DATE START 9/2113|STUTTGART 16346
DATE END *
ANALYST v
WATER TYPE * day 8 day 14
% SURVIVAL * 100 100
#YOUNG MEAN 18.35
stnd DEV from mean 2.5397 13.896
REPLICATE NUMBER No. No. Young/
DAY 1 2 3 4 5 6 7 8 9 10| Young Adults Adult
1 0 10 0
2 0 10 0
3 1 1 10 0.1
4 3 2 4 5 2 3 1 3 3 3 29 10 2.9
5 2 1 3 1 7 10 07
6 6 5 5 3 5 6 4 7 7 6 54 10 5.4
7 3 5 4 1 2 15 10 1.5
8 8 6 9 7 10 7| 5 9 9 8 78 10 7.8
total8 17 19 18 20 18 16 17 20 20 19 184 10 18.4
9 0 10 0
10 0 10 0
11 0 10 0
12 0 10 0
13 0 10 0
14 0 10 0
total14 0 10 0
REPLICATE NUMBER No. No. Young/
DAY 11 12 13 14 15 16 17 18 19 20|Young Adults Adult
1 0 10 0
2 0 10 0
3 1 1 2 10 0.2
4 4 4 4 2 1 3 2 4 2 2 28 10 0
5 2 2 1 3 8 10 0.8
6 6 7 5 5 6 8 7 6 6 7 63 10 6.3
7 3 4 1 1 2 11 10 1.1
8 3 10 6 7 1 9 9 8 10 8 71 10 7.4
total8 16 21 19 18 10 20 21 20 21 17 183 10 18.3
9 0 10 0
10 0 10 0
11 0 10 0
12 0 10 0
13 0 10 0
14 0 10 0
total14 0 0 0 0 0 0 0 0 0 0 0 10 0




q-2-173 N
DATE START '
DATE END
ANALYST
WATER TYPE day 8 day 14
% SURVIVAL HVALUE! HVALUE!
#YOUNG MEAN 0
stnd DEV from mean 0 | #o1v/0!
REPLICATE NUMBER No. No. Young/
DAY ' 1 2 3 4 s 6 7 8 9 10{Young |Adults|Adult |
I ‘ of . |wswnns
2 0 Husans
3 l 0 HHRHAY
N s | | 2| | 2l =2 1D o LD |mumnn
5 Z- l 3 ( o| LO |sunnns
6 s 5 2| S A $ | 71 7 L ol (D |whnns
7 3 s v Y \ 2 | o (O |nnnnmy
8 94 L | = 1] ® 199 | 9 % ol UV lwwssms
total8 0 of o 0 0 0 0 0 0 0 0 HUHIMH
9 0 HEHHY
10 ‘ 0 HERRHH
11 0 PTTTTY,
12 0 HEBHAY
13 0 U
14 0 HHHHHY
total14 0 HHHH
' REPLICATE NUMBER » No. No. Young/
DAY 1 12 13 14 15] - 16 17 18 19 20|Young |Adults|Adult
1 0 HHHHAY
2 . 7 0 HEHHRY
3 L I 0 HenuHY
o Y % Y S | = 2 |\Y 2 T o LD wuunns
5 j 2| 2 \ 3 0| LD |#ununs
¢l (o -7 s S| (o] B 1 Lo | 7 of LO|munn
71 3 L ( ) | 2. o ( |wsnun
8 3 | |o (» it tL | 9 5 2|10 | ¥ ol L) |wununn
total8 0 0 0 0 0 0 0 0 0 0 ol 1] o
9 ' 0 HnnH
10/ - 0. HEHBAR
11 0 BERUHH
12 0 HHBHY
13 0 | nunnnn
14 0 HERHHA
total14 0 0 0 0 0 0 0 0 0 0 of 10 0
FIGURE 5

page 82
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