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ENVIRONMENTAL ENTERPRISES USA, INC.

EXECUTIVE SUMMARY

A whole sediment toxicity test was conducted by Environmental Enterprises USA, Inc. (EE USA) to
determine potential toxicity of an Emory River site sediment sample to Ceriodaphnia dubia neonates.
Three samples were used in this test: Emory River site sediment identified as BULKSED-ERMOQ.5-
EEUSA-052311 (ERMO.5); Emory River reference sediment identified as BULKSED-
EMORYREFERENCE-EEUSA-052511 (ERS); and Emory River waier identified as BULKSW-ERM9.0-
EEUSA-061511 (ERW). Several dilutions of ERMO0.5 prepared with ERS were tested with four concurrent
controls. A moderately hard synthetic freshwater (MHSW) only control was included to assess test
organism health. Separate laboratory control sediment (LCS) exposures with either MHSW or ERW were
included to assess test acceptability requirements.

C. dubia survival and reproduction in the ERMO0.5 treatmenis were compared to survival and reproduction
in an ERS control with ERW. Survival and reproduction of C. dubia neonaies in the ERMO0.5 treatments
were not reduced when compared to survival and reproduction in the ERS control. Test results are shown
in Table 1.

Table 1. Ceriodaphnia dubia Chronic Survival and Reproduction Test Results for ERMO0.5.

SURVIVAL REPRODUCTION
NOEC / LOEC = 100.0/> 100.0% | NOEC/LOEC =100.0/> 100.0%
ICos > 100.0% [Cas > 100.0%
INTRODUCTION

EE USA was contracted by Tennessee Valley Authority (TVA) to complete whole sediment toxicity tests
with Emory River sediment and water samples using C. dubia neonates. The project is described in TVA's
Sediment Toxicity Study Design [1]. Site sediment samples were collected from eight representative
locations on the Emery River. Emory River reference sediment samples and river water samples were
collected upstream of the site sediment locations. The two reference sediment samples were mixed
together 50:50 and homogenized in the field. TVA’s contractors, Jacobs Engineering and Restoration
Services, Inc., coordinated sample collection in the field and delivery of the samples to EE USA. The
samples were delivered to EE USA on June 7 and 16, 2011, on ice and with custody seals intact
{Appendix D).

This test, which was performed on one (ERMO0.5) of the eight sediment samples obtained from the Emory
River, was conducted in accordance with American Society for Testing and Materials (ASTM) [2] and U.
S. EPA [3] toxicity testing methods. Test organisms were cultured at EE USA and were 7.75 to 15.75
hours old when this test was initiated. Ten replicates of each control treatment and six ERM0.5
concentrations were prepared the day before the test was initiated. ERMO0.5 dilutions were prepared with
ERS. ERMO.5 concentrations tested were 10.0, 20.0, 40.0, 60.0, 80.0, and 100.0%. A portion of the
overlying water in each replicate was replaced daily. This test was initiated June 18, 2011, at 1445 and
completed June 25 at 1400.

MATERIALS AND METHODS

C. dubia was cultured and maintained in MHSW at 25 * 1°C. Test organisms were selected from adults
producing at least ten in their third or subsequent brood. Only ten necnates from any one adult were used
so that one replicate in each treatment was populated with a neonate from the same aduit. Test
organisms were fed Selenastrum capricornutum (SCAP) and Yeast-Cerophyl-digested Tetramin (YCT)
daily at the rate of 0.1 mL each per 15 mL of water.
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On June 7, 2011, the ERM0.5 and ERS samples were delivered to EE USA and stored at 0.1 to 68°C. On
June 16, 2011, the ERW sample was delivered to EE USA and stored at 0.1 to 6°C (Appendix D & Table
2). Two 1-liter containers each of ERM0.5 and ERS were put into separate mixing bowls. Each 2-liter
sediment sample was mixed for approximately five minutes with a KitchenAid Model KHM7TGCS
hand-held mixer set at position “3”, 580 + 5 rpm. On June 17" {Day -1), the density of each sediment,
LCS, ERS, and ERMO0.5, was measured and the test treatments were prepared (Appendix A, page 1).
Eight-dram shell vials were used as test chambers. The vials were washed with soap and water and
rinsed with acetone, 10% HCI, deionized water, and MHSW prior to being used as test chambers. Test
chambers were labeled with test concentration, replicate, and EE USA's project number. Dilutions of
ERMO.5 were made with ERS according to the calculations on page 1 of Appendix A. For each treaiment,
400 mL of sediment was prepared, homogenized, and then 5 mL were transferred to 11 test replicates.
The 11" replicate of each treatment was used for water quality only.

Table 2. Emory River Site Sediment, Reference Sediment, and Water Samples.

EE USA Date Date

TVA Sample ID Sample ID Collected Received
BULKSED-ERMO0.5-EEUSA-052311 E-389-11 May 23, 2011
Composite Sample, Site Sediment (ERM0.5) @ 0950 June 7, 2011
BULKSED-EMORYREFERENCE-EEUSA-052511 May 25, 2011 | @ 0740

) , E-382-11

Composite Sample, Emory Reference Sediment (ERS) @ 0855
BULKSW-ERM9.0-EEUSA-061511 E-440-11 June 15, 2011 | June 18, 2011
Grab Sample, Emory River Water (ERW) @ 1021 @ 0825

SCAP and YCT were added to aliquots of the overlying waters, MHSW and ERW: 6.0 mL each of SCAP
and YCT was added to 900 mL of MHSW and 12 mL each of SCAP and YCT was added to 1800 mL
ERW. The MHSW and ERW aliquots were warmed up to 25 * 1°C. Twenty mL of MHSW were
transferred to 11 test replicates of the MHSW only controi. LCS, No. 5 sand supplied by EE USA and
wetted to saturation with MHSW, was homogenized with a stainless steel spoon and five mL were
transferred to 22 test replicates. Eleven LCS + MHSW replicates received 20 mL MHSW and 11 LCS +
ERW replicates received 20 mL ERW. Twenty mL of ERW were added to each replicate of the ERS and
ERMO.5 treatments.

After dispensing the sediments and water, the test chambers were placed in an environmental chamber
at 25  1°C with a photoperiod of 16 hours light and 8 hours dark. The test was not aerated. Initial water
quality parameters (dissolved oxygen (DO) and temperature) were measured daily in the 11" replicate of
each treatment. At the end of each 24-hour exposure period, prior to renewal, the ending DO and
temperature in each treatment were recorded (Appendix A, pages 9 — 12 & Table 3). Alkalinity, hardness,
conductivity, pH, DO, total residual chiorine, and ammonia were measured in ERW and each batch of
MHSW (Appendix A, page 2 & Table 4).
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Table 3. Initial and Final Temperature and Dissolved Oxygen Data for Each Treatment:
Mean, Minimum, and Maximum.

Water Quality Summary for Test Exposures Mean
June 18 — 25, 2011 Min Max
o Temperature, °C Dissolved Oxygen, mg/L
Sample Initial Final Initial Final
24.3 24.4 76 7.2
MHSW || 237 250 | 235 250 | 74 8.0 6.5 8.1
LCS + 24.4 24.5 7.4 7.1
MHSW 238 250 | 238 249 | 7.2 7.6 8.4 8.0
LCS + 24.4 245 7.2 6.6
ERW 239 251 | 238 250 | 68 7.6 5.9 78
ERS + 244 245 6.1 5.6
ERW 238 250 1 237 250 | 54 6.8 5.0 6.7
245 24.5 5.7 55
10.0 238 253 | 237 250 | 4.2 6.6 5.0 6.6
24.4 24.4 5.8 55
20.0 238 250 | 238 249 | 50 8.4 5.1 6.5
24.4 24.4 6.0 5.5
40.0 238 251 | 238 249 | 53 6.9 5.0 6.6
24.5 244 6.2 5.5
60.0 2386 253 | 238 249 55 7.0 4.8 6.4
24.4 24.4 6.2 55
80.0 238 252 | 238 249 | 57 7.1 4.8 6.3
245 24.4 6.2 5.4
100.0 239 252 | 238 249 | 58 7.2 4.7 6.0

Table 4. Water Quality Data for ERW and Each Batch of MHSW.

ERW MHSW MHSW MHSW MHSW
Collected 6/15/2011 i i i i
BULKSW-ERMS.0-
Batch Number EEUSA-061511 Fw-058-11" | FW-059-11* | FW-081-11°
Alkalinity, mg/! 44 76 72 80
Hardness, mg/l 72 84 84 100
Conductivity, umhos/cm 122.4 347 314 322
pH, su 7.8 8.3 82 8.2
Dissolved Oxygen, mg/l 4.7 8.0 7.9 7.9
TRC, mg/| 0.00 0.00 0.00 0.00
Total Ammonia, mg/i 0.2 < 0.02 < 0.02 < 0.02

Tused 06/17-19/2011

“ used 06/20-22/2011

*used 06/23-24/2011

TVA, ERM0.5
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The test was initiated June 18" (Day 0) after 15 mL of water were removed from each replicate of each
treatment and replaced with water into which proper aliquots of food had been added. One C. dubia
neonate was transferred to each replicate, and then the test chambers were placed in an environmental
chamber. On Days 1-8, the test exposures were renewed as follows:

1. The C. dubja in each replicate and approximately 5 mL of the water in the replicate were
transferred to a 30-mL disposable plastic cup.

2. Additional water equivalent to a total of 15 mL was removed from the replicate.

3. 15 mL of fresh MHSW or ERW as appropriate was transferred to the replicate.

4. The C. dubia was transferred back to the replicate.

Water was removed from and added to each replicate with a 25-mL pipette. C. dubia were transferred
with disposable 3.5-mL transfer pipettes. Survival was recorded daily (Appendix A, pages 3 - 8).
Reproduction was also recorded and newly produced neonates discarded before renewal. The test was
terminated after seven days, after > 80% of each set of control organisms released their third brood.

The endpoints for the chronic test were survival and neonate production. The test acceptability criteria
were 80% or greater survival in the LCS + MHSW control and an average of 15 or more young per
surviving female in the control solutions (80% of surviving control females must produce three broods).

The response used in the statistical analysis of the survival data was the proportion of test organisms
surviving in each treatment chamber after seven days. Fisher's Exact test was used to test for a
significant difference between survival in the ERS + ERW control and each ERMO.5 concentration. The
response used in the reproduction data analysis was the total number of neonates produced per
replicate. Reproduction data were tested for normal distribution and homogeneity of variance using the
Kolmogorov D and Bartlett's tests, respectively. Reproduction data were not normally distributed but were
equal in variance, and evaluated by Steel's Many-One Rank Test. The statistical tests were performed
using ToxCale Version 5.0.32 at a probability level of 0.05 [4].

Sensitivity of test organisms to a known toxicant was determined by performing a chronic Standard
Reference Toxicant (SRT) test, CD1108, with potassium chloride (Sigma Chemical, Lot 06OMO116V). The
most recent SRT test was initiated on May 26, 2011, with less than 24-hour-old C. dubia neonates.

RESULTS AND DISCUSSION

The control C. dubia met the test acceptability criteria of 80% or greater survival and an average of 15 or
more young per surviving female in the LCS + MHSW control solution. One hundred percent survival
occurred in the LCS + MHSW control. Ten out of ten (100%) of the control females produced three
broods; the mean brood size was 30.1.

The No Observed Effect Concentration (NOEC) for survival was 100% ERMO.5. The Lowest Observed
Effect Concentration (LOEC) was > 100.0% ERMO.5. The ICys, a point estimate of the concentration that
causes a 25% reduction in survival was > 100.0% ERMO0.5 (Appendix B, page 1 & Table 5).

The NOEC for reproduction was 100.0% ERMO0.5. The LOEC was > 100.0% ERMO0.5. The Minimum
Significant Difference percent for this reproduction data set was 8.0% (Appendix B, page 2). The ICzs, a
point estimate of the concentration that causes a 25% reduction in reproduction was > 100.0% ERMO0.5
(Appendix B, page 2 & Table 5).
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Table 5. Summary of Percent Survival, Mean Reproduction, and Survival and Reproduction
NOECs, LOECs, and IC,ss for ERMO0.5.

LCS+ | ERS + | 10% 20% 40% 60% 80% 100%
ERW | ERW | ERM0.5 | ERM0.5 | ERM0.5 | ERM0.5 | ERMO.5 | ERM0.5
% Survival 100 100 100 100 100 100 100 100
Mean Reproduction 30.0 306 31.4 31.2 30.4 28.7 30.3 28.9
NOEC LOEC IC,5
Survival 100% ERMO0.5 > 100% ERMO0.5 > 100% ERM0.5
Reproduction 100% ERMO.5 > 100% ERMO0.5 > 100% ERMO0.5

In summary, C. dubia survival and reproduction were not significantly reduced in any control or ERMO.5
treatment. Survival and reproduction statistical data for the MHSW only, LCS + MHSW, and LCS + ERW
controls are presented on pages 3 and 4 of Appendix B.

The neonates used in the potassium chloride SRT met all of the quality control test parameters. The
following SRT control charts are given in Appendix C:

Survival IC25 with £ 2 SD Control Limits
Survival IC25 %CV with 75" and 90 Percentile Warning Limits
Survival PMSD

Reproduction 1C25 with £ SD Control Limits
Reproduction 1C25 %CV with 75" and 90" Percentile Warning Limits
Control Reproduction with Lower Limit
Control Reproduction %CV with TVA Limit
Reproduction PMSD
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8/17/2011, 9:26 AM

Environmental Enterprises USA, Inc.

Cladoceran, Ceriodaphnia dubia

Whole Sediment Survival and Reproduction Test

ASTM E 1706 — 05, Standard Test Method for Measuring the Toxicity of Sediment-Associated Contaminants with Freshwater Invertebrates:

AZ. GUIDANCE FOR CONDUCTING SEDIMENT TOXICITY TESTS WITH
DAPHNIA MAGNA (D. magna) AND CERIODAPHNIA DUBIA (C. dubia)

. TVA, Kingston Monitoring and Analysis Project

ERMO0.5 Sediment & ERS Reference Sediment

Density
LCS ERS ERMO0.5
1 V65 gldoml |y &7 giA0ml| Sof 77 g/40 m
2 A4 940ml| ST s, glAOml| v, /40 mi
3 7759 gaaml| S2.9/ giaoml| 5y y8 gia0 ml
MEAN | 7//7 gM0ml| S2.57 g/d0ml |5/ 3 7 g/40 ml
Ll W a74 A7 /357
gism| g g5 4.5¢ £ 8O
Scale ID A N AN
Date &Time | £/, 5w | W70 jopo o/, vovs
Initial 247 S DY _NCe | Gep -
Test Concentrations, % ERMO0.5
Seg?lfint grams ERW/rep MHSWirep Tecr%,_hl?naete, .
Ceriodaphnia Vol./ ERMO.5 ERS LCS sediment/ | Day |Days| Day | Days
dubia Conc., mi ml/fgram | ml/gram | ml/gram replicate 0 [1-6 0 1-6 | Sed | H2O
100.0% 400 400 /545 7 0 0 & S 20 | 15| © 0
80.0% 400 320/ 4547 01 fy. 0 £75 20 [ 15| © 0
80.0% 400  [240/%72¢ 2 1601 242 7 0 YA 20 | 15 ] © 0 § @\
40.0% 400 160/ 2975 R407 B340 0 47 | 201571 o 0 B
20.0% 400 80//0g 7 B201 %24y 0 e 20 | 15| © 0 "::i
10.0% 400 MO/SY ¢ [R60/Y 740 0 s 20 | 15 | © 0 - \i
ERS w ERW 400 0 400 /5 24.7 0 458 | 20|15 0 0 B IR
LCS w ERW 400 0 0 400/ 7/6. 5| <% | 20 | 15| 0O 0
LCS w MHSW 400 0 0 400/ 774 3 | .99 0| 20 | 15 .,&; §
MHSW n/a 0 0 0 nfa 0|0 | 20 | 15

Data pages & Calculations bymfﬂp/

£
”__QA/QC Check by: fmagc%/ ')/Zak,

TVA, ERMO.5, Site Sediment
TVA, ERS, Reference Sediment
TVA, ERW, River Water

C. dubia 7-day Chronic.
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MHSW = Moderately Hard Synthetic Freshwater

Environmentzal Enterprises USA, Inc.

MHSW MHSW MHSW Meter #
Date 06/17/2011 & 127 po11 | 1 22 potd i
Batch # FW- 9 5% -11 FW-259 -11 | FW- 05/ -11
Alkalinity v 7z F0
Hardness gy % .
Conductivity a7 B o 332 /}” A
oH 23 G 7 5 2 R
DO 7 o 7.7 79 S 7
TRC 0.0 2,0 a0 A17
Ammonia L0 Ol L0 L2 L
Initial fed Jogf g
ERW = Emory River Reference Water
ERW ERW Meter #
Date Jée 1ide_j2011 /12011 i
Batch # Delivered 06/16/2011 | Delivered / /2011
Alkalinity 44
Hardness 12
Conductivity 1224 A/
pH 1.2 a4
DO o7 S 7
TRC o A1)
Ammonia £ A2
Initial .
Alkalinity: mg/l as CaCO; Hardness: mg/l as CaCO;  Conductivity: puS/em  pH: su
TRC: mg/l  Dissolved Oxygen (DO): mg/l  Total Residual Chlorine (TRC): mg/t  Ammonia, Total: mg/i
Comments: ﬁ/ L5 12 s ol

zfi”/»é/% Ly e s f/féﬁ:fﬂw o

jfﬁ%é‘?" £ /éz/

Zuf {/5?_/&’

TVA, ERMO.5, Site Sediment
TVA, ERS, Reference Sediment

TVA, ERW, River Water

C. dubia 7-day Chronic.
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Cladoceran, Ceriodaphnia dubia

Whole Sediment Survival and Reproduction Test
ASTM E 1706 — 05, Standard Test Method for Measuring the Toxicity of Sediment-Associated Contarinants with Freshwater Invertebrates:
AZ. GUIDANCE FOR CONDUCTING SEDIMENT TOXICITY TESTS WITH
DAPHNIA MAGNA (D. magna) AND CERIODAPHNIA DUBIA (C. dubia)

TVA, Kingston Monitoring and Analysis Project
ERMO0.5 Sediment & ERS Reference Sediment

Test Organisms Age:  7.75 —/9 .77 Hours Old _ .
Test Organisms Source: /2 «#4./4 Test Initiation At:  /4/¢ s~ _on < l/,g /2011
Counted by: Loyl € P QC/QAbLY: floruncre S ke Vieo

Loaded by: _ Juiugyl {. Fuwr el Organism Lot# < Do /6 #~oy
Exposure Chamber: 8 dram vials. Feeding: 0.1 ml S. capricomutum (Lot # S oA~ S ) &%
0.1 ml YCT (Lot # Yo -z )/ 15 ml,

C. dubia Daily Survival & Reproduction Data

Treatment: MHSW only.

o No. of
REP | 1 2 3 4 5 6 7 8 9 10 Sur Neonates Tech
) PerDay | CD H20
oo jo|ojo|lolo]o 0o o]0l m o\ g e
Vil zlo |lelo o o o 2lelip| 2 |2€ 08
- | 2 PP ol 2o o ol 2 elwm| o A o
3| 3 NP Az| o 2 Ao ||z || o Jf N
* SIS 5166 S| EIs|€|we 63 g M-
s (G o ez e 2 | 12| (e o roo | o 0w
6&&&'@ﬁ00@&0/ﬁﬁjﬁtﬁﬁtﬁ
TIBL IS el s 2y 12 oo 132 || M
3rd Brood Reproducticn Per Replicate Mean CV % it
Lo 29 22| 79| 34| F0| 2017019 129|291 .28

Comments: £ S ¥~/ 42/ 4/7/}/ ﬁﬁ’én -t

Aok 6['(%/ t Legvd %//Z v/ D

TVA, ERMOC.5, Site Sediment ) E-389-11
TVA, ERS, Reference Sediment : E-382-11
TVA, ERW, River Water E-440-11

C. dubia T-day Chronic.
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C. dubia Daily Survival & Reproduction Data Cont.

Treatment; LCS w MHSW.
o No. of
REP | 11 12 | 13 | 14 i 15 | 16 | 17 | 18 | 19 | 20 Sur. Neonates Tech
PerDay | CD H20
o T« O o o ¢ A O Y O o B e L I b4?| g
1V 12\ 72 wlo | Z2le|o| 2 o | f00 o g | 0L
;22275?&0&&‘&@'&?0/99 o Ay
0|3 ||y | @ o|le|o|le 6 o wo 2 | Le| X
4 &5 é sis|e|¥| g s e sy ||
5 | /v Kﬁ"\\% AL 71 /2|eeex| T wleo \wo | 52 ||
6 | ph\sllolelole|l o o 2] o] o SR
B R A Az I e
3rd Brood Reproduction Per Replicate Mean CV % i
50 (29 30 |29 | % | 2418 %/ |29 (301 | 595
Treatment: LCS w ERW,
% No. of
REP | 21 | 22 | 23 | 24 |25 | 26 | 27 | 28 | 29 | 30 sur. | Neonates | - Tech
PerDay | CD H20
o o 0o o0|O0|O0O|O]O0O O] OG]| 0 m m\gup |
11 D2 ple|le|le| 20 o o w0 7 |\
x| 2|20 o|2le|o|d o o & wo o |4\
|3 | Up pl|ldle| oo o 0 a tos]| o Jip |G
4 1 65 4l éle s |eé € S woel 55 |t
s |y D2 i\o| w2 r2r3 B jool 5¢ ol
6 |0 2 (o ¢ o & 2\d to2 15 |pwlow
T B2 pe YB3 S joo | (%Y o gy
3rd Brood Reproduction Per Replicate Mean CV % i
2i2g P | B2 |29 |29 2o 7 BV 2300 6]

Comments: - 7-,{7/;% broed s é/ 2 g{// Hegy

TVA, ERMO0.5, Site Sediment E-388-11
TVA, ERS, Referance Sediment E-382-11
TVA, ERW, River Water

E-440-11
C. dubia T-day Chronic.
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C. dubia Daily Survival & Reproduction Data Cont.

Treatment: ERS w ERW,
%, No. of
REP | 31 : 32 | 33 | 34 |3 | 36 | 37 | 38 | 39 | 40 sur. Neonates Tech
Per Day | CD H20
0o oo o0ojo|o|o|oelolo o] w i | Dl |
'\ | P 2w | F o |2 e 2 20| 2 W v
2 2 i@ 2| e |o gle | Pl | @ wo & F? | Pt
B8 | ¢lz |22 |@ | o &2 0| o|lwe| p 0483
4 S¢S |s|S S 5|6 Y Clive| So | Lw N
5 | T D72V 7i2002) G| | /0] (3| oo Joq P N
8 | Pl zlol o e o|lelolo | ol ios o Wyl de
AV AN A A AN A AN e
3rd Brood Reproduction Per Replicate Mean CV % i
4|28 ¥ P62 B0 | 72|21 26 B 2000 S5
Treatment: 10% ERMO0.5 w ERW.
: % No. of
REP | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 Sur. Neonates Tech
PerDay | CD H20
0 0 0 0 0 0 0 0 0 0 0 i i L) V)
VDN g e el oo | polwer PRy,
2 2 Pl olp | @|lo| & o & oo |wo < AP gy
Qs |\ elple o 0 2|2 2| 0|ws 7 P o
4 1 S S 4wl S| S|IS LSl yg [ JvG
S /2| v | /702 (g vt [ to co pon | 1 O Ny
3] Ol 2 2| @ 22| P e @ 2 | o0 o &Q‘wy v
TSIt e e is eSS M Lo (S Y | dplay
3rd Brood Reproduction Per Replicate Mean CV % I
2012935 (20|32 72| %/ 32423 29314 | 6.23
Comments:
TVA, ERMO.5, Site Sediment ' E-389-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-440-11

C. dubig 7-day Chranic.
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Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 20% ERMO0.5 w ERW.
o No. of
REP | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 658 | 59 | 60 | o ' | Neonates| Tech
PerDay | CD H20
o lolo o ojojololol|lo| o wm | wm Lig) | gt
1V 2 1 p 2ol 20l2| <o i, & AL\ It
2 2 Do 2o 2 F e ol e | 6| fou o A\ gop
QDI8 | 27 |\lw|o |0 |z & o v o |\ N
4 15 ¢SS YAy 5 £ < v Yy 24 Ny
5§ | /7 /| SB o 2 i E oy pee | (1D A O
6 |2\ P 2| 2 | | D] 2 2 o ee O o P4
TS A 5] 12] 0715 o | fap |04
3rd Brood Reproduction Per Replicate Mean CV% i
24| 30231 22|29 3|27 3% 24132 310 787
Treatment: 40% ERMO0.5 w ERW.
% No. of
REP | 61 | 62 | 63 | 64 | 65|66 |67 68 69| 70 | o' |Neonates| Tech
' PerDay | CD H20
0 o/ 0o /0|j0|0]|0]0 0|00 m i Bl \et?
V| V2 plelolCle oo el o p Y| fur
é 2 2 ol o a1 e | &2 & g2 e | & o= & P
S8 | g p|2|le| 2o 22 2|p] 0 Wl
Al Y s SlEls |S |56 |3 Sleer| 57 0w
Sy le o Lol i e 20 a e | o9 | A O
6 | F o »w| ol slo|leol 2 2| 2 02 p  |Puff
T IS S IZS (e 1206 1Y oo w5 |0 vl
3rd Brood Reproduction Per Replicate Mean CV % I
20 | F0 | 20| 3 |27 2?3 29|30 F0 304 ] 338
Comments:

TVA, ERMO.5, Site Sediment
TVA, ERS, Reference Sediment
TVA, ERW, River Water

C. dubia 7-day Chronic.

6of12

E-388-11
E-382-11
E-440-11



6/17/2011, 9:26 AM

Environmental Enferprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 60% ERMO0.5 w ERW.
% No. of
REP |71 |72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | o | Neonates | Tech
PerDay | CD H20
O |00 00O |O|O|0 OO0 /M mo ) g
1V |\ o0 2o ol | o 2o e po| o |pplsw
> | 2 OV sl w2l e|l o 0w 2 ool o Lgr| 47
Q3 | D2 oo | 2 2le oo o] o A\
4 | Fl s S| ST 5 5 5T 5 e S|P | =
5y w2l 22w 0 IR o] 1 sy
6{%}@@0&?&54@4’@/%7 AR ZZALE
T USIIZIeY 16| /bISIE IS s o (o] 15 04| r
3rd Brood Reproduction Per Replicate Mean CV % i
2002270 32| % |33|32172 7/ 191297 | i38
Treatment: 80% ERMO.5 w ERW.
%, No. of
REP| 81|82 | 83|84 |85 |8 |8 8|8 9 ' |Neonates| Tech
PerDay | CD H20
60 |0 0|00 0| O0|O]|O 0| 0O i 1t O | et
1 O P o & ool | e e | ak % Fikr| 77
121 2ole o 0lolelolol elws o PP OL
QN3 (Pl lpw ¢ e 2 ple| oo | & e AN
4 | 4 s 5|5 ¢y | S ¢ A o | ¥ WO
5 (o | 7 /Lo 7w VTN e wo | ot | 240X
6 | 2|v | v o zlo ol a3 lor 3 luplas
T 2/ 6 /2 (S|/21/6108]031/5 ro0| [YF | ypw | W
3rd Brood Reproduction Per Replicate Mean CV % HiHH
29 |28\ 2 2G| 3| B F2 4 |0 29 30,3 | 714

Comments: %~ QZ/A',L' é/gw}') 5 %ﬁ o ot

TVA, ERMO0.5, Site Sediment
TVA, ERS, Reference Sediment
TVA, ERW, River Water

C. dubia 7-day Chronig,

7 of 12

£-389-11
E-382-11
E-440-11



8/17/2011, $:26 AM

Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 100% ERMO0.5 w ERW.

o No. of
REP | @1 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 Sﬁr Neonates Tech
) PerDay | CD H20 | Time
0 ofojo|o|lo|0o]|o0o 0|0 0 i i D0 | g e s
1V Z | P\ 2ol 2 o0 2o o @ |60 < LA? | Z2A7 | [ /5B
é 2 |\ O\ 2 ol ol ol ool o € o |foo ) Lgg | Ly jooe
QI3 |0\ Z |\ 2|2 2 7| o|e|le|e | o e Ay |y | [0Fe
A 191 g 4l g S H 4| SIE A (wo| 46 P lng. (20
8 (/2| DN ZFN| 7 frlfo X il | B0l (Jy | X (520
6 | 0|\ Z2 ol 2 2,2 2| ol ol o ipol o D\ 5
T VL2 Z 2 TS| 4 e /4 (Y ooty 00 L ak v
3rd Brood Reproduction Per Replicate Mean CV % i
22|27 24 2L 24| 29 |70 |72 |30 | 22 289 | 2.55
Calculations by//;i//;%w/ QA/QC by:
Data Entry by: Wﬁ%%
QA/QC Officer: Lf‘i/f zwﬂ 0 ‘;/Mh Q (verify data entry!)
Comments:
TVA ERMOQ.5, Site Sediment E-389-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-440-11

C. dubia 7-day Chronic.
8of 12




6/17/2011, 9:26 AM Environmental Enterprises USA, Inc.

' C. dubia Water Quality Data
All Treatments: Initial Temp.: 23.5 to 26.4°C; Initial DO: 4.0 to 8.3 mg/l

| Treatment % ERMO.5

Day 0 Controls
MHSW - Emory River Water Meter #
-+
0611811 | MHSW | oS | KOS %1 ERS | 100% | 20.0% | 40.0% @ 60.0% | 80.0% | 100.0% :
DO ] _ _ _ .
IR T 24 |76 | S| SsS IS | S |5¢ 1S 7 59 |97
Tem 15w . R - - . —_ o
Pl Ko 25.0] 25y 75.0) 253 2570 | 25 |257s 2572 15| Ay
Tech. Initials Finals: L/ Initials: 770
Times Final Time: /f//‘?!" ' Initial Time: /55 ¢
Day 1 Controls | Treatment % ERM0.5
MHSW Emory River Water Meter #

06/19/11 | MHSW 1\5{?12\7\! LECR%,\}* ERS | 10.0% | 20.0% @ 40.0% | 60.0% | 80.0% | 100.0%

°e Jd |7e | 69575721 5s sk|se | sole ]|
7N L 61| g | £ o v |74 |72l 57

Tt

T . ) - — )
PR 250|299 2650|1570 250|149 244 | 2yg | 1v 8| 14y Ae
2|24 L | T 24 | WS 2 dl | Py 24| Ak

Tech. Initials Finals: /7_g2 Initials: 2 g
Times Final Time: g7 o~ Initial Time: /7747
Day 2 Controls | Treatment % ERM0.5
ay MHSW Emory River Water Meter #

06/20/11 | MHSW N'jfflgv"'{, LECRS\’A;” ERS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

T SR80 1% L] b | 6S [kl LY |3 [0 |5
I Y Y S (Y T TS ke S LS | S
FIOMY VL |US IQUS QUS QU U (YD U aun | AL
R A% QU0 QRO [IHO0 A4 | 940 Ve 325 240 AUl

Temp

Tech. Initials Finals: ANE Initials; MNE
Times : Final Time@.‘:gjer@@qgg [nitial Time: W}
TVA, ERMO.5, Site Sediment EILT NG : : E-385-11
TVA, ERS, Reference Sédiment Olegnume E-382-11
TVA, ERW, River Water E-440-11
C. dubia 7-day Chronic.

9cf12




6/17/2011, 9:26 AM ) Environmental Enterprises USA, Inc.

C. dubia Water Quality Data Cont.
All Treatments: Initial Temp.: 23.5 to 26.4°C; Initial DO: 4.0 to 8.3 mg/|

Dav 3 . Controls Treatment % ERMG.5

ay MHSW ‘ Emory River Water Meter #

06/21/11 | MHsw | SS3* 1 LCS+ ppg | 400 | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

MHSW ERW . (4] . (+] . Q . (+] . (o] - [+]
FIe N3 (L8 ST Ba G4 57 Sk 155 50 &)
Y 102 el 54 83 59 LO G% 5% 59 (57

Temp ) . ) . : g . : [
FI3S A3 92 J30 @237 3% I3F D3R (IDX TR T b
2S940 AN QYL AN M QMY QML QYUY e,

Tech. Initials Finals: DAE Initials: ANEL
Times Final Time:mqq Initial Time: \q%]
Dav 4 Controls I . Treatment % ERMO0.5
ay MHSW ‘ Emory River Water Meter #
LCS+ | LCS+ 0 o 0

06/22/11 | MHSW MHSW | ERW ERS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO o _ _ _ , ) e B
Fllos |55 B9 50 S0 S 53 Uy [Us |ul 57
0 Y vy (e et et L3 Y [y )

Temp ) - ; _ 5 g , [
FISMT 1AM G QNG MG AN |GG QNS QU T v oM (v
122G QU0 [R5 0238 ADR[IDF 2% R X [923% |29 A,

Tech. Initials Finals: I\»\E Initials: WNE .
Times Final Time: () O3, Initial Time: <30

Comments:

TVA, ERMO.5, Site Sediment ' E-389-11

TVA, ERS, Reference Sediment ’ E-382-11

TVA, ERW, River Water ‘ E-440-11

C. dubia 7-day Chronic,
10 of 12




6/17/2011, 9:26 AM

C. dubia Water Quality Data Cont.
All Treatments: Initial Temp.: 23.5 {0 26.4°C; Initial DO: 4.0 to 8.3 mg/l

Environmental Enterprises USA, Inc.

C. dubia 7-day Chronic.
11 0f12

Dav 5 Controls I Treatment % ERMO0.5
& MHSW Emory River Water Meter #

06123111 | MHSW | oS | LOSY L ERs | 100% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO , , . ) . ) , . .
FITIA S by 55 99 52352153 54 52 99
|75 |73 | Do 42156 5% g0 ez 60 &y |57

+ Temp . : o . . .. _ - ;
PO ML QYD QYU (Y QUL [HYO[PY © 140 QU D] AL
V29| 24 2| 2h 5T e ot 7G2S 2 ST 2l | 2EG | A

Tech. Initials- Finals: P Initials: /,,//g;?
Times Final Time: 0920 Initial Time: 77
" bave Controls | Treatment % ERMO.5
2y MHSW Emory River Water Meter #

, LCS + LCS + o 0 9

06/24/11 | MHSW MHSW | ERW ERS 10.0% | 20.0% | 40.0% | 80.0% | 80.0% | 100.0%

DO /7 _ P : A . S ; .

Fl /o 72| 2|5 3|53 5 ¢Sy 55|55 5¢ |s7
e 77|67 | S Yl Se | S 3 Se s [ Cyg g7
Temp ' _ . o -~ —
FIl 243 L ¢ 248 v 3| 2q Ly | 245 24 Y| 28] 26 A
L2 L T e |2l g |2 p | 2| 1T 2T | T g 2o q | A
Tech. Initials Finals: [z Initials: /<7 § &
Times Final Time: ¢/ Initial Time: g7 ¢/

Comments:

TVA, ERMO.5, Site Sediment E-389-11

TVA, ERS, Reference Sediment E-382-11

TVA, ERW, River Water E-440-11




6/17/2011, 9:286 AM

C. dubia Water Quality Data Cont.
All Treatments: Initial Temp.: 23.5 to 26.4°C; Initial DO: 4.0 to 8.3 mg/l

Environmental Enterprises USA, Inc.

C. dubia 7-day Chronic.

12 0f12

Day 7 Controls | Treatment % ERMO.5
I\IIHSV[EICS s TVA Supplied Emory River Water Meter #

06/25/11 | MHSW MHSW ERW ERS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO . | , | - e e

PGS 1Y Y |$3 €8 Jay Y 153 156 5§ 187
Temp - _ o , e - e »

FIJU® 240 [OUK 9497 [DU b | Dude] 2NN 240 (94§ |24.% | A6

Tech. Initials Finals: -7V Initials: 'y 3\
Times Final Time: |17 Initial Time: f’”_
Comments:
) :

'RAW DATA QA/QC: &m (")/;/f/ \)/é«/
TVA, ERMO.5, Site Sediment E-389-11
TvA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water : E-440-11




Environmental Enterprises USA, Inc.

APPENDIX B




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 6/18/2011 Test ID:  cd38911 Sample ID: " ERMO.5
End Date: 6/25/2011 Labi: EEUSA Sample Type: WHOLE SEDIMENT
Sample Date:  5/23/2011 Protocol:  ASTM E1708-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments: LCS=Lab control Sediment; ERW=Emory River Water, ERS=Emory Reference Sediment

Conc-% 1 2 3 4 5 6 7 8 9 10

LCS+ERW  1.0000 1.000C -1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000
ERS+ERW  1.0000 1.0000 1.0060 1.0000 1.0000 1.0000 1.0000 4.0000 1.0000  1.0000
10 1.0060  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.00C0

20 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

40 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000  1.0000

80 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

80 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 t.0000 10000 1.0000  1.0000

100 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean  N-Mean Resp Resp Total N ExactP Critical Mean N-Mean
LCS+ERW  1.0000  1.0000 0 10 10 10 0.6238
ERS+ERW  1.0000  1.0000 o] 10 10 10 * 1.0000  1.0000
10 1.000C  1.0000 0 10 10 10 1.0000 0.0500 . 1.0000  1.0000
20 1.0000  1.0000 0 10 10 10 1.0000  0.0500 1.0000  1.0000
40  1.0000 1.0000 0 10 10 - 10 1.0000  0.0500 1.0000  1.000C
60 1.0000 1.0000 0 10 10 10 1.0000  0.0500 1.0000  1.0000
80 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000  1.0000
100 1.0000  1.0000 0 10 10 10 1.0000 0.0500 1.0000  1.0000
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 100 >100 1

Treatments vs ERS+ERW

Linear Interpolation (200 Resamples)

Point % SD 95% CL Skew
IC05 >100 :

IC10 >100

IC15 >100

1C20 >100

1C25 >100

1C40 >100

IC50 =100

Page __Z_ ToxCalc v5.0.32 Reviewed by: MAO




Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date; 6/18/2011 TestID:  cd38911 Sampie 1D: ERMOQ.5
End Date: 6/25/2011 LabID: EE USA Sample Type: WHOLE SEDIMENT
Sample Date:  5/23/2011 Protocol: ASTM E1708-05 Annex A2 Test Species: CD-Ceriodaphniz dubia
Comments: LCS=Lab conirol Sediment, ERW=Emory-River Watar; ERS=Emory Reference Sediment

Conc-% 1 2 3 4 5 6 7 8 9 10

LCS+ERW  29.000 28.000 31.000 32000 28000 29000 30000 31000 34.000  28.000
ERS+ERW  28.000 28.000 31000 36.000 34000 30.000 32000 30.000 26.000 31.000
10 30.000 22000 35000 30000 33.000 32000 31.000 32.000 33.000 29.000

20 20000 31.000 33.000 33000 28.000 31.000 27.000 34.000 34000  32.000

40 30.000 30000 30.000 31.000 29.000 31.000 33.000 29000 31.000 30.000

80 31.000 27.000 31.000 32000 31000 33.00C 32.000 30.000 31.000 19.000

80 28000 28000 3300C 28000 31.00C 30.000 32.000 34000 30.000 29.000

10 32.000 27.00C 24000 26.000 29000 26000 30.000 32.000 30.000 30.000

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
LCS+ERW  30.000 0.9804 30.000 28000 34.000 6.667 10
ERS+ERW 30800 1.0000 30800 26000 36.000 9.645 10 * 31.087  1.0000
10 31400 1.0281 31.400 29000 35.000 6.226 10 115.00 74.00 31.087  1.0000
20 31200 10186  31.200 27.000 34.000 7.966 10 113.50 74.00 31.0687  1.0000
40 30400 0.9935 30.400 29.000 33.000 3.861 10 103.0C 74.00 30400 0.6785
60 29700 0.9706 20700 19.000 33.000 13.750 10 107.00 74.00 30.000 0.8857
80 30.300 0.9902 30.300 28000 34000 7.138 10 102.00 74.00 30,000 0.8857
100 28.900 09444 28900 24.000  32.000 8.852 10 89.50 74.00 28.900  0.9303
Auxiliary Tests Statistic Critical Skew Kurt
Koimogorov D Test indicates non-normal distribution (p <= 0.05) 0.912779 0.895 -1.12822 3.705613
Bartlett's Test indicates equal variances (p = 0.03) 13.7551 18.81189
The control means are not significantly different (p = 0.60) 0.532181 2.100922
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TY
Steel's Many-One Rank Test 100 >100 1

Treatments vs ERS+ERW

Linear Interpolation {200 Resamples)

Point % SD 95% CL Skew

ICO5 88.848

IC10 >100

IC15 >100

[C20 >100

1C25 >100

1C40 >100

IC50 >100

Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnet's Test 100 >100 1 2.748374 0.089818 7.361905 6.855556 0.387709 6,63
Treatments vs ERS+ERW

Page Q\ ToxCalc v5.0.32 Reviewed by: WACD




Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date; 6/18/2011 Test ID:  ¢d38911c Sample 1D; ERMO.5
End Date: 6/25/2011 Lab[D: EEUSA Sample Type: WHOLE SEDIMENT
Sample Date:  5/23/2011 Protocol: ASTM E1706-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Commenis:

MHSW=Mod Hard Synthetic Water; LCS=Lab Control Sediment, ERW=EMORY River Water

Conc-% 1 2 3 4 5 6 7

8 9 10

MHSW  1.0000  1.000C 1.000C 1.0000 1.000C 1.000C  1.0000
LCS+MHSW  1.0000 1.000C 1.0000 1.0000 1.0000 1.0000  1.00C0
LCS+ERW  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000°

1.0000  1.0000  1.0000
1.0000  1.0000  1.0000
1.0000 1.0000  1.0000

Not

Fisher's 1-Tailed
Cone-% Mean N-Mean Resp Resp - Total N Exact P Critical
MHSW  1.0000  1.0000 0 10 10 10 0.6238
LCS+MHSW  1.0000  1.0000 0 10 10 10 *
LCS+ERW  1.0000  1.0000 0 10 10 10 1.0000  0.0500
Hypothesis Test {1-tail, 0.05)
Fisher's Exact Test indicates no significant differences
Treatments vs LCS+MHSW
Page 3 ToxCalc v5.0.32
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date; 6/18/2011 TestD:  cd38911c Sampie ID: ERMOQ.5
End Date: 6/25/2011 LabID: EEUSA _ Sample Type: WHOLE SEDIMENT
Sample Date:  5/23/2011 ' Protocol: ASTM E1708-05 Annex AZ Test Species: CB-Ceriodaphnia dubia
Comments: MHSW=Mod Hard Synthetic Water; LCS=Lab Control Sediment; ERW=EMORY River Water

Conc-% 1 2 3 4 5 6 7 3 9 10

MHSW  26.000 29.000 32000 29.000 34000 30.000 30.000 30.000 29000 28.000
LCS+MHSW  30.000 29.000 - 30.000 29.000 31.000 34000 28000 31000 28.000 31.000
LCS+ERW  20.000 28000 31.000 32000 28000 29.000 30.000 31.000 34000 23000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
MHSW 20700 0.2887 29700  25.000 34.000 7.282 10
LCS+MHSW 30100 1.0000 30100 28000  34.000 5.953 10 *
LCS+ERW  30.000 09967 30000 28.000 34.000 6.667 10 102.50 82.00
Auxiliary Tests Statistic " Critical Skew Kurt
Shapiro-Wilk's Test indicates non-rormal distribution (p <= 0.05) 0.894283 0.905 0.818138 0.170309
F-Test indicates equal variances (p = 0.75) 1.245675 6.54109
The control means are not significantly different (p = 0.56) 0.450352 2.,100922

Hypothesis Test {1-ail, 0,05)
Wilcoxon Two-Sample Test indicates no significant differences
Treatments vs LCS+MHSW

Page [f ToxCalc v5.0.32 ' Reviewed by: Mo




Environmental Enterprises USA, Inc.

APPENDIX C




C. dubia SRT, Survival IC25, mg/L KCI

‘ USEPA Controf Limits
CV% = 271 .
+2 8D 900 T— ; =
USEPA g
Control Limit ]
700 1
wn 600 4
)
= 500 §
5 :
E 400 4
=] 3
w 300 3
-2 8D 200
USEPA
Control Limit 100
0 T
9
o
v
¥

Date of Test

Test# | TestDate S‘:(":".L,';ai ":'gza: Asp | 2sb | +1sp | +2sD | -3sD | +3sD T°’“°;"t Lot
CD1002 . 1726/2010 508 079K0011
CD1003 2116/2010 546 o | 554 581 446 608|079K0011
CD1004 3/23/2010 178 411 208 6 613 g15]  -197|  1018|04ok0305
CD1006 473012010 238 sss| 18 5 554 2 R 927|049K0305
CD1007 812712010 531 400] 223 46 577 58| 132 932|049K0305
CD1009 612112010 312 38| 223 60 548 1| -0z 873|049K0305
CD1010 712012010 456 e8| 245 94 546 697 57 848]079K0011

leo1011 81712010 536 413|265 17 561 709 31 858|079K0011
cD1012 9126/2010 527 426|282 138 569 713 5 857{079K0011
CD1013 10262010 281 a11| - 268 125 554 607 18 840|099K0202
CD1014 1111612010 364 a7 27 134 543 680 2 816|099K0202
CD1015 12/24/2010 506 48| 282 149 548 682 18 815(000K0202
CD1101 12772011 539 425|208 161 557 689 29 821|0soK0202
cD1102 21012011 376 421 204 166 549 676 39 s04]0a9K0202
CD1103 31242011 485 426 302 178 550 674 54 7971099K0202
CD1104 412612011 376 a2 302 182 543 663 61 784|099K0202
CD1105 51212011 396 421 304 187 538 654 7 771|099K0202
CO1106 512612011 515 a6| 31 195 542 657 80 772|060MOT18V

CD1005 - 1C25 less than lowest concentration tested and could not be graphed

CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/L KCI



1

90th Percentile gn |

Warning Limit

75th Percentile

00

C. dubia SRT, Survival IC25,

USEPA Within Lab %CV Warning and Control Limits

Warning Limit

8

5

3

= 0 ¢ e — e — —

(19\0 (ﬁs@ Qo q?@ (&r@ q§\° '19'9 (19'9 '153@ '19,@ @\5 Q,Q\Q qs;\"" QN QN g D A
RS O A SRk IRy
Date of Test
75th 90th .
Test# | TestDate | *CYfor| Mean | yon | .2sp | +15D | +2SD | waming | Warning 70030t Lot
1C25 %CV . o #
Limit Limit
cD1002 1/26/2010 0.0 . : 41.0 81.0j079K0011
CcD1003 21162010 5.1 2.5 -1.1 4.7 6.2 9.8 41.0 81.0]079K0011
CD1004 3/23/2010 49.3 18.1 -8.0 . -36.1 45.2 72.3 41.0 81.0|049K0305
~|cDh1008 4/30/2010 50.7 26.3 -1.2 -28.7 53.8 812 41.0 81.0|049K0305
cbP1 0_07 5/27/2010 443 29.9 4.8 ~20.4 55.0 80.1 41.0 81.0]048K0305
Cb1008 6/21/2010 42.2 31.9 8.9| -14.1 55.0 78.0 41.0 81.01040K0305
CD1010 772972010 38.1 32.8 11.7 -89.5 . 54.0 75.1 41.0 81.0|079K0011
CD1011 8/17/12010 35.9 332 13.6 -8.0 52.8 72.4 41.0 81.0]079K0011
CD1012 9/28/2010 33.7 333 14.9]- -3.4 51.6 70.0 41.0 81.0]079K0011
G013 10/26/2010 34.8 334 16.1 -1.2 50.7 £8.0 41.0 81.0;099K0202
cD1014 11/16/2010 335 33.4 17.0 0.6 49.8 66.3 41.0 81.0]099K0202
cD1015 1242112010 321 33.3 17.6 2.0 49.0 64.6 41.0 81.0]009K0202
CD1101 112712011 31 331 18.1 31 48.17 83.1]. 41.0 81.0{098K0202
Ccbt102 2/10/2011 30.3 32.9 18.5 4.1 47.4 61.8 41.0 §1.01099K0202
CD1103 3/24/2011 29.1 32.7 18.7 4.8 46.6 60.6 41.0 81.0|099K0202
CD1104 A426/2011 28.5 324 18.8 54 459 59.4 41.0 81.0]089K0202
CD1105 5/12/2011 27.7 3211 19.0 59 45.3 53.4 41.0 81.0[{099K0202
CD1106 5/26/2011 271 31.9 19.1 B.3 447 57.5 41.0 81.0[060M0116V
41.0 81.0
41.0 81.0

CD1005 - 1G25 less than lowest concentration tested and could not be graphed
CD1002 - Widened dilution series o 140, 212, 316, 476, & 716 mg/L KCI




C. dubia SRT KCI

%CV = 27.3 Survival PMSD
[ ]
[%2]
=
o
e
2
e
3
w
0 g + ; ; } 1 t t 4 1 1 ; ! t t
Q S 0 ] 2 2 0 S W0 N N N A N N
N . N N N Ly N N ’\ ?\ N N N N .
rb\f\?@\f& %"9%"9@\\@%\“’6%@(\@9 & %'19’@'19 & & ,\,)\QS’ o @fﬁ’@@ &>
N DIt \«\q}g\“f@’”,\\\rﬁ‘f\“':ﬁ"'%@&
Date of Test
Survival | Toxicant Lot
Test# | TestDate | pyop Mean 48D 28D +18D +2 SD #
CD1002 1/26/2010 215 ' 079K0011
CD1003 2/16/2010 14.1 17.8000]  12.5674 7.3348|  23.0326]  28.2652[079K0011
CD1004 3/23/2010 30.9| 221667} 137468 53270|  30.5885|  39.0063}049K0305
CD1006 4/30/2010 330 248750 161227 7.3704|  33.6273|  42.3796[049K0305
CD1007 5/27/2010 243 247600  17.1759 9.5919|  32.3441 39.9281|049K0305
CD1009 6/21/2010 284 253867 18.4224] 114782 323100  30.2552|049K0305
CD1010 712812010 34.2{  26.6286 19.4639 12.2992|  337932]  40.9579|079K0011
cD1011 8/17/2010 16.2|  25.3250 17.7360| 101469  32.9140]  40.5031]072K0011
cD1012 9/29/2010 14.1 24.0778 16,0532 8.0285)  32.1024|  40.1270|078K0011
CD1013 10/26/2010 248 241500 16.5800 9.0117]  31.7191 39.2883|089K0202
CD1014 11/16/2010 289 245818  17.2507 9.0376|  31.9040|  39.2281|09oK0202
CD1015 12/21/2010 220|  243867|  17.3456| 103246  31.3877|  38.4088|099K0202
CD1101 1/27/2011 247 243923 176695,  10.9467|  31.1151 37.8379|099K0202
cb1102 2/10/2011 177 239143 17.2122]  10.5101 30.6164|  37.3185/099K0202
CD1103 3/24/2011| 285 242200 17.6540  11.0881 30.7860f  37.3519|099K0202
cD1104 4/26/2011 207] 240000 175959  11.1919]  30.4041 36.8081|099K0202
ch1105 5/12/2011 18.5] 236765  17.3339 109913  30.0190]  36.3616[099K0202
CD1106 5/26/2011 342 242611 17.6268 10.9925|  30.8954|  37.5298[060M0116V




C. dubia SRT, Reproduction IC25, mg/L. KCI
USEPA Control Limits

ol =
+28p 900 ?VA 2.
USEPA 00 3
Control Limit ]
P 700
g 600 3
5
g 500
3 400 1
) 300 1
1
28D 200 7
USEPA ]
Control Limit 100 3
0 4 J
O 0 L0 LD L0 L0 L0 L0 L0 40 LB L8 N N N N N A
@'\9\ Q)\'f'b\ 0519\ 0\'19\ /\\ng" \\‘19\ Q’\{@'\/\@b\ (5\’19\ é&'\ %\r&\ ,\\‘19\,\0\ Q\"S)\ &(‘9\ @\'19\ qﬁﬁ)\ @‘19'\
NS GINR GLAR AR A AR RN NG S G U
Date of Test
Test# | TestDate | Norro- | Mean | 4 op | 25D | +1sD | +25D | -38D | +3sp |ToXicantLot
Ic25 IC25 #
CD1002 1/26/2010 349 . 079K0011
CD1003 2/16/2010 539 444 310 175 578 713 41 847|079K0011
CD1004 3/23/2010 149 346 151 44 541 736 239 931|049K0305
CD1006 4/30/2010 135 203 102 -89 484 675 280 866|049K0305
cD1007 5/27/2010 533 341 144 53 538 735 250 932|048K0305
€D1009 6/21/2010 246 325 145 38 506 685 216 8671049K0305
GD1010 7/29/2010 343 328 163 2 493 658 167 823]078K0011
cD1011 8/17/2010 518 352 185 18 518 635 149 852|079K0011
CD1012 9/29/2010 469 365 204 43 525 686 118 847|079K0011
cD1013 10/26/2010 202 348 188 28 508 669 132 825|089K0202
CD1014 11/16/2010 320 346 194 41 498 650 411 802|099K0202
CD1015 12/21/2010 382 349 203 58 494 640 -88 785|099K0202
CD1101 1/27/2011 136 332 181 a0 ae4 835 121 '788|099K0202
cD1102 2M10/2011 292 330 184 38 475 621 -108 767|099K0202
€D1103 3/24/2011 370 332 191 51 473 814 90 755|099K0202
CD1104 4/26/2011 128 319 174 29 485 810 117 755(099K0202
CD1105 5/12/2011 340 321 180 39 461 602 -102 743|099K0202
€D1106 5/26/2011 264 318 180 43 455 592 -94 729|060M0116V

CD1005 - IC25 less than lowest concentration {ested and could not be graphéd
CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/L KCI




C. dubia SRT, Reproduction 1C25

USEPA Within Lab %CV Warning and Control Limits

80 , — :
90th Percentile 70 - \
Warning Limit R A . s
60 N T T
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w0 30 -
§ |
g2 |
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0 T e — et :
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@r&'\ %\Q\ o_.}'l'\ Q\r&\«{@\ \\P&v\ o}r&\ ,\\q,d\ o_,\q’Q\ (b\q’d\ @"'/Q\ ,\‘19?\,\{)9\ Q\WQ\ @9\ 6\‘19\ ‘19\ @\QS)\
LA SR UGN R L P\ SR L RN LN P P U S S
Date of Test
75th 90th .
Test # Test Date %CVfor | Mean -18b | -23D | +13D | +2 8D} | Warning | Warning Toxicant Lot
1G25 %GV ‘ P P #
Limit Limit -
cD1002 1/26/2010 0.0 450]  62.0[079K0011
CD1003 21612010 303 15.1 -6.3 277 38.5 57.9 45.0 62.0{079K0011
cD1004 3/23/2010 56.4 28.9 0.7 276 57.1| '85.4 45.0 62.0]049K0305
CcD1006 4/30/2010 65.2 38.0 8.6 -20.7 67.3 96.6 45.0 62.0;049K0305
cD1007 5/27/2010 57.8 41.9 15.0 -11.9 68.8 95.7 450 62.0]049K0305
CD1009 6/21/2010 55.5 442 12.5 -5.2 £68.9 93.6 45.0 62.0|049K0305
cD1010 72812010 50.3 451 22.4 -0.3 87.7 90.4 45.0 62.0]079K0011
CcD10M 81712610 47.5 45.4 244 3.4 66.4 87.4 45.0 62.01079K0011
cbt012 8/29/2010 44.1 45.2 25.6 5.9 64.9 84.5 45.0 62.0]1078K0011
cD1013 10/26/2010 46.0 45.3 26.8 83 63.8 82.4 45.0 62.01098K0202
CD1014 11/16/2010 440 452 276 10.0 62.8 80.4 45.0 62.0(089K0202
CD1015 12/21/2010 41.7 44.9 28.1|" 11.3 61.7 78.5 45.0 62.0|099K0202
CD1101 12712011 455 45.0]. 28.9 12.8 61.0 77.1 45.0 62.0(G99K0202
CcD1102 2/10/2011 44.2 44.9 29.5 14.0 60.3 75.8 45.0 62.0(009K0202
CD1103 3/24/2011 424 44.7 290.8 149 596 74.5 45.0 62.0{099K0202
CcD1104 4/26/2011 45.5 44.8 30.4 16.0 59.2 73.6 45.0 62.0{099K0202
cD1105 512/2011 43.9 44.7 30.8 16.8 5'8.7 72.6 45.0 62.0;099K0202
CD1106 5/26/2011 43.2 44.6 31.1 17.6 58.2 7.7 45.0 62.0]060M0116V
45.0 62.0
45.0 62.0

CD005 - 1G25 less than lowest concentration tested and could not be graphed
Cb1002 - Widened dilution series to 140, 212, 318, 478, & 716 mg/L KCI




C. dubia SRT, Control Reproduction,
USEPA Control Limit
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Date of Test
Mean . :
Test# Test Date | Control Mean -1 8D 28D | 1SD | +2SD Co.ntt_'ol Toxicant Lot
i Limit #
Repro.,
cD1002 172612010 336 15.0]079K0011
CD1003 211612010 26.4 30.0 249 19.8 351 40.2 15.0]079K0011
CD1004 312312010 36.3 321 27.0 21.¢ 37.2 423 15.0|049K0305
CD1006 4/30/2010 18.9 28.8 21.0 13.2 36.6 44 .4 15.0]049K0305
cD1007 5/27/2010 25.5 28.1 21.2 14.3 351 42.0 15.0|049K0305
CD1009 6/21/2010 234 27.4 20.9 14.4 33.8 40.3 15.01048K0305
cD1010 712972010 238 26.8 20.8 14.7 32.9 39.0 15.0{078K0011
CcD1011 - 8M7/2010 21.6 28.2 203 143 32.1 38.0 15.01072K0011
cD1012 2/29/2010 27.8 268.4 20.8 15.2 318 37.5 15.0{079K0011
cD1013 10/26/2010 286 26.6 21.3 16.0 31.8 37.2 15.G{029K0202
Cb1014 11/16/2010 21.2 26.1 20.8 16.5 31.4 38,7 15.0{099K0202
cp1015 12/21/2010 17.6 25.4 19.8 14.2 31.0 36.6 15.0[088K0202
CcDt101 172712011 17.0 24.7 18.9 13.1 3056 36.4 15.0|099K0202
Cb1102 21072011 22.2 24.6 18.8 13.3 30._2 35.9 15.0|089K0202
Ccb1103 312412011 26.7 247 19.2 13.8 30,2 35,7 15.0|089K0202
cb1104 472612011 17.5 24.3 18.7 13.1 29.8 354 15.0|099K0202
CB1105 5M272011 30.8 24..6 19.0 134 30.3 35.¢ 15.0|009K0202
CD1106 52672011 29.6 24.9 19.3 13.7 305 36.1 15.0|060MO116Y
15.0
15.0

CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/L KCl




C. dubia SRT, Control Reproduction %CV

TVA Confrol Limit
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Date of Test
Control . .
Test # Test Date Repro. l:ﬂean 18D 28D | +18D +2SD Co_ntt_'ol Toxicant Lot
%oV %CV Limit #
CcD1002 112612010 0.0 30.0{079K0011
CD1003 2/16/2010 17.0 8.5 -3.5 -15.5 20.5 32,5 30.0{079K0011
CcD1004 3/23/2010 15.9 11.0 1.5 -8.1 20.5 30.0 30.0|049K0305
CD1006 4/30/2010 27.1 15.0 3.8 -7.4 26.2 37.4 30.0|049K0305
cD1007 5/27/2010 246 16.9 6.3 -4.3 275 38.2 30.0{048K0305
CD1009 6/21/2010 23.7 18.1 8.2 -1.7 27.9 37.8 30.0{049K0305
cD1010 71292010 226 18.7 9.5 0.3 27.9 371 30.0{079K0011
CcD1011 8/17/2010 226 19.2 10.6 2.0 27.8 36.4 30.0|079K0041
cD1012 8/29/2010 211 19.4 11.3 3.2 27.5 35.8 30.0|079K0011
CD1013 10/26/2010 19.8 19.5 11.8 4.2 271 347 30.0|CO9K0202
CD1014 1111672010 20.2 16.5 12.3 5.1 26.8 34.0 30.0|088K0202
Ccb1015 12/2172010 22.0 19.7 I 12.8 5.9 26.7 336 30.0|009K0202
CD1101 172772011 236 20.0 133 6.6 26.8 33.5 30.0{099K0202
CD1102 2/10/2011 23.0 203 13.7 7.21. 26.8 33.3 30.0{099K0202
CD1103 372472011 222 204 14.1 7.8 268.7 33.0 30.0{099K0202
CD1104 412672011 23.0 20.5 14.4 8.3 26.7 32.8 30.0}099K0202
CcD1105 5M12/2011 229 20.7 14.7 8.8 26.6 326 30.01099K0202
cD1108 572612011 225 20.8 15.0 9.2 26.6 32.4 30.0j060MO116V
' 30.0
30.0

CD1062 - Widened dilution series to 140, 212, 316, 476, & 716 mg/L KCI




C. dubia SRT KCI

Reproduction PMSD
CV% = 384
EPA 1
Uppor 0Ly e e e
Bound
8 40 ] S
E i
s 30 §
g EPA 20
& Iéowecr; ]
oun 10 - / g
ol A st . ;
S L H D0 ) S Q ) ] S 0 0N N A N A
'1'\@\'19\ q9 Q'\ {19\ \f‘&\ (9\«{]9\ q}\qp\ \q’\ \q,\ %\,\‘}9 q,d\ \’19\ %\q?\ r&d\ &9\
&«a‘«&&@\’bé"«\“'@q\‘b&&@%’v W o
Date of Test
Repreod. Mean . Upper Lower Toxicant Lot
Test # Test Date -1SD | 28D | 18D | +28D | PMSD PMSD
PMSD PMSD #
. Bound Bound:
CcD1002 1/26/2010 3.2 47 13079K0011
CD1003 20162010 19,1} 25.1500| 16.5940f 8.0380| 33.7060| 42.2620 47 131076K0011
CD1004 3/23/2010 24.8] 25.0333| 18.9800} 12.9266| 31.0867| 37.1401 47 13|049K0305
CD1006 413012010 37.9] 28.2500] 20.1373| 12.0245| 36.3627| 44.4755 47 13|049K0305
cb1007 B/27/2010 9.6 24.5200| 13.6i1486 2.7093| 354254| 48.3307 47 13|049K0305
Cb1009 6/21/2010 38.3| 26.8167| 15.5566 4.2965| 38.0768| 49.3369 47 13|049K0305
CD1010 7129/2010 41.9] 28.9714| 17.2173 5.4632] 40.7255| 52.4796 47 13]|079K0011
CD1011 8M7/2010 11.9] 26.8375] 14.3936 1.9497F 39.2814| 51.7253 47 13|079K0011
cD1012 9/29/2010 10.8| 25.0556] 12.2465| -0.8626} 37.8648}( 50,6737 47 131079K0011
CD1013 10/26/2010 20.7| 24.6200[ 12.4652| 0.3104| 36.7748] 48.9296 47 13{099K0202
CD1014 11/16/2010 31.0] 25.2000| 13.5085| 1.8192; 36.8604] 48.5808 47 13|099K0202
CD1015 12/21/2010 41.9| 26.5917| 14.4474] 23032| 38.7359} 50.8802 a7 13}1098K0202
CD1101 172712011 31.5| 26.9692| 15.2626 3.5559] 38.6758] 50.3825 47 13|099K0202
CcD1162 21072011 19.9| 26.4643| 15.0593 3.6544| 37.8693| 49.2742 47 131099K0202
CD1103 372412011}, 39.6] 27.3400| 15.8385] 4.3369| 38.8415| 50.3431 47 13}099K0202
CD1104 4/26/2011 2541 27.2188| 16.0966 4.89745| 38.3409| 49.4630 47 131098K0202
CD1105 5122011 259 27141z 16.3675] 5.5938| 37.9149| 485.6888 47 13]|099K0202
CD1106 5/26/2011 29.2} 27.2556( 16.7923] 6.3200| 37.7188| 48.1821 47 13|060M0116V




Environmental Enterprises USA, Inc.

APPENDIX D
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VDL RIER TRANSPORT OO0 TUMERTA

COURIER COMPANY:

Access America Transport

TN

DATE: 6/06/2011

189 Lakeshore Drive
Hazriman, TN 37748
865-685-8364

From: To: -
TVA Environmental Enterpyises USA, Inc.
¢fo Fesse Morris 58485 Pear] Acres Road, Smf.‘e D

Stidell, LA 70461
Attn: David L. Daniel
[-800-966-2788

| 985-707-5442

No. of ftems: Description:

Cooler{s) taped and

12

empty BEUSA coolers),

custody sealed (Batched |6 of 6, T of 1, and

5

Shippers NamefCompany:/j\xf N%o/}/v\&,"\ A l‘ K&\

Date / Time: (Lo oM\ j VR

Courier Signafﬁre!Company: ZSh // Exfrge—|

Date/ Time: O 1, / ff?}’%

, o I
Receipt SzgnamrefCornpany %&«wﬂ,(m & ‘,{/ VMW , SEE f»z}/f/

q.f

Date / Time; s/ S & ,_f-p';{.’

Corresponding Chains of Custody:
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