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ENVIRONMENTAL ENTERPRISES USA, INC.

EXECUTIVE SUMMARY

A whole sediment foxicity test was conducted by Environmental Enterprises USA, Inc. (EE USA) to
determine potential toxicity of an Emory River site sediment sample io Ceriodaphnia dubia neonates.
Three samples were used in this test: Emory River site sediment identified as BULKSED-ERMS5.5-
EEUSA-052411 (ERMS5.5); Emory River reference sediment identified as BULKSED-
EMORYREFERENCE-EEUSA-052511 (ERS); and Emory River water identified as BULKSW-ERM2.0-
EEUSA-060611 (ERW). Several dilutions of ERM5.5 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 etther MHSW or ERW were
included to assess test acceptability requirements.

C. dubja survival and reproduction in the ERMS.5 treatments were compared to survival and reproduction
in an ERS control with ERW. Survival and reproduction of C. dubia neonates in the ERM5.5 treatments

were not reduced when compared o 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 ERM5.5.

SURVIVAL REPRODUCTION
NOEC / LOEC = 100.0/> 100.0% | NOEC/LQEC =100.0/> 100.0%
1Czs > 100.0% 1Cas > 100.0%
INTRODUCTION

EE USA was contracted by Tennessee Valley Authority (TVA) fo 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 Emory 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, 2011, on ice and with custody seals intact (Appendix D).

This test, which was performed on one (ERM5.5) of the eight sediment samples obiained 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 9.5 to 17.5 hours
old when this test was initiated. Ten replicates of each control treatment and six ERM5.5 concentrations
were prepared the day before the test was initiated. ERM5.5 dilutions were prepared with ERS, ERM5.5
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 10, 2011, at 1530 and completed June 17
at1715.

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 neonates from any one adult were used
so that one replicate in each treatment was populated with a neonate from the same adult. 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.

TVA, ERM5.5 E-384-11: C. dubia
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ENVIRONMENTAL ENTERPRISES USA, INC.

On June 7, 2011, the ERMA5.5, ERS, and ERW samples were delivered to EE USA and stored at 0.1 to
6°C {(Appendix D & Table 2). Two 1-liter containers each of ERM5.5 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 9" (Day -1), the density of
each sediment, LCS, ERS, and ERM5.5, 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
fest chambers. Test chambers were labeled with test concentration, replicate, and EE USA's project
number. Dilutions of ERM5.5 were made with ERS according to the calculations on page 1 of Appendix
A. For each freatment, 400 mL of sediment was prepared, homogenized, and then § 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-ERMS5.5-EEUSA-052411 E.38411 May 24, 2011
Composite Sample, Site Sediment (ERM5.5) @ 0955 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-060611 E-381-11 June 8, 2011 June 7, 2011
Grab Sample, Emory River Water (ERW) @ 1349 @ 0740

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 fo 25 + 1°C. Twenty mL of MHSW were
transferred to 11 test replicates of the MHSW only control. 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
ERMS.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 freatment. 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 chlorine, and ammonia were measured in ERW and each batch of
MHSW (Appendix A, page 2 & Table 4).

TVA, ERMS.5 E-384-11: C. dubia
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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 10 - 17, 2011 Min Max
o Temperature, °C Dissolved Oxygen, mg/L
Sample Initial Final Initial Final
24.6 246 7.9 7.7
MHSW | 242 249 | 241 252 | 77 8.3 7.4 8.0
LCS + 24.7 246 7.6 7.3 ‘
MHSW 243 251 | 242 252 7.2 7.9 6.0 7.7
LCS + 24.7 24.7 7.3 6.8
ERW 243 253 | 243 252 | 65 7.9 55 7.7
ERS + 24.7 248 59 5.4
ERW 242 251 | 244 252 | 438 6.3 4.4 58
24.7 24.7 55 5.1
10.0 242 254 | 244 250 | 4.8 5.8 46 55
24.7 24.7 57 5.1
20.0 242 253 | 243 251 | 52 6.4 4.2 5.7
246 24.8 6.0 53
40.0 240 251 | 243 252 | 56 6.5 4.4 5.8
24.6 247 6.2 55
60.0 242 252 | 242 252 | 57 6.7 4.9 5.9
24.6 24.6 6.4 5.8
80.0 240 255 | 242 253 | 61 6.8 52 6.2
‘ 24.5 247 6.2 5.8
100.0 240 253 | 242 252 | 52 7.0 5.0 6.3

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

ERW MHSW MHSW MHSW MHSW
Collected 6/06/2011 i 1 i it
BULKSW-ERMS.0-
Batch Number EEUSA-060611 FW-057-11"
Alkalinity, mg/l 40 64
Hardness, mg/l 36 108
Conductivity, umhos/cm 114.5 327
pH, su 7.2 8.1
Dissolved Oxygen, mg/l 6.7 7.9
TRC, mg/t 0.03 0.00
Total Ammonia, mg/l 0.2 < (.02
' used 06/09-16/2011

TVA, ERM5.5
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The test was initiated June 10™ (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 1-6, the test exposures were renewed as follows:

1. The C. dubia 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 > 680% of each set of control organisms released their third brood.

The endpeints 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 {60% 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 fora
significant difference between survival in the ERS + ERW control and each ERMS.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 normally distributed, equal in
variance, and evaluated by Dunnett's Test. The statistical tests were performed using ToxCalc Version
5.0.32 at a probability level of 0.05 [4].

Sensitivity of test crganisms to a known toxicant was determined by performing a chronic Standard
Reference Toxicant (SRT) test, CD1106, with potassium chloride (Sigma Chemical, Lot 080MQ116V). The
most recent SRT test was initiated on May 26, 2011, with less than 24-hour-old C. dubia neonates.

RESULTS AND DISCUSSION

The contrel 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 26.5.

The No Observed Effect Concentration (NOEC) for survival was 100% ERM5.5. The Lowest Observed
Effect Concentration (LOEC) was > 100.0% ERMS5.5. The IC45, a point estimate of the concentration that
causes a 25% reduction in survival was > 100.0% ERM5.5 (Appendix B, page 1 & Table 5).

The NOEC for reproduction was 100.0% ERMS.5. The LOEC was > 100.0% ERM5.5. The Minimum
Significant Difference percent for this reproduction data set was 10.3% (Appendix B, page 2). The ICys, a
point estimate of the concentration that causes a 25% reduction in reproduction was > 100.0% ERM5.5
(Appendix B, page 2 & Table 5). '

TVA, ERM5.5 E-384-11: C. dubja
5of7
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Table 5. Summary of Percent Survival, Mean Reproduction, and Survival and Reproduction
NOECs, LOECs, and IC,5s for ERMS5.5.

LCS+ | ERS + | 10% 20% 40% 60% 80% 100%
ERW . | ERW | ERMS.5 | ERM5.5 | ERMS.5 | ERM5.5 | ERMS5.5 | ERM5.5
% Survival 100 100 100 100 100 100 100 100
Mean Reproduction 26.7 26.2 27.6 28.8 28.6 29.1 30.7 28.3
" NOEC I.OEC IC2s
Survival 100% ERM5.5 > 100% ERM5.5 > 100% ERM5.5
Reproduction 100% ERMS5.5 > 100% ERM&E.5 > 100% ERMS5.5

In sumrmary, C. dubia survival and reproduction were not significantly reduced in any control or ERM5.5
treatment. Survival and reproduction statistical data for the MHSW only, LCS + MHSW, and LCS + ERW
controls are presented oh 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 IC25 with £ SD Control Limits

Reproduction 1C25 %CV with 75" and 90™ Percentile Warning Limits
Control Reproduction with Lowsr Limit

Control Reproduction %CV with TVA Limit

Reproduction PMSD
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6/9/2011, 8:42 AM

Cladoceran, Ceriodaphnia dubia

Whole Sediment Survival and Reproduction Test

AST!VI E 1706 - 05, Standard Test Method for Measuring the Toxicity of Sediment-Associated Contaminants with Freshwater [nvertebrates:

A2. GUIDANCE FOR CONDUCTING SEDIMENT TOXICITY TESTS WITH
DAPHNIA MAGNA (D. magna) AND CERIODAPHNIA DUBIA (C. dubia)

. Environmental Enterprises USA, Inc.

TVA, Kingston Monitoring and Analysis Project

ERMS5.5 Sediment & ERS Reference Sediment

Density
LCS ERS ERMS5.5
1 /f”y w 7 g/40 ml| <5 23% g40ml | 5397 gM40ml
2 é/qﬂq;q g0 ml | <7533 gM0ml| <555 g/40 ml
3 L4 {5 g0 ml S g 4 g0 ml | 3 ¢ /40 m
MEAN | (4 74 gldOml | S 7, 4 g/d0ml |52, 9 7 gidd mi
g/ml s /. S 2
gsm, 4 59 £. 56 g8z
Scale ID [N ™Y N
Date &Time | 604 pa%0 | L/5/w J3ys | &/ 8 /w0
Initial 2 N Pup S P D~
Test Concentrations, % ERM5.5
Se-ii?;ilant grams ERW/rep MHSWirep Tecl’lhr[r)]i’te, :
Ceriodaphnia Vol./ ERM5.5 ERS LCS sediment/ | Day |Days| Day | Days
dubia Conc., ml ml/gram | mi/gram | ml/gram | replicate 0 11-6] O 1-6 | Sed | H20
100.0% 400  |400/579 7 0 0 £77 20 | 15| 0 0
80.0% 400 320/ 4738 801 v 9 0 £¢ f 20 | 15 | © 0 "
60.0% 400 240147 4 [160/ Zpz % 0 0, 20 | 15| © 0 - |
40.0% 400 160/ 72/ 7 P40/ %y 7 0 Lo 20 | 15 | 0 0 SN A
20.0% 400 80/ /59 [82014,49 7 0 547 20 | 15 | © 0 - >
10.0% - 400 40/ 550 3601472 ¢ 0 A 20| 15| 0O 0 %t \;\\:
ERS w ERW 400 0 400 /S2.y ¢ 0 558 20| 15| 0 0 3Ny
LCS w ERW 400 0 0 400/ 4%7 4| %, 57 |20 | 15 | © 0 RN
| LCS w MHSW 400 0 0 W00 /4% 79l Lo | 0 L 0 |20 | 15 | 7T SN
MHSW n/a 0 0 0 n/a 0| 0| 20| 15 ,

Data pages & Calculations by: ¢ ﬂﬂjgﬁj QA/QC Check by: /4 : é; P el 24’_/5 ; 4 é‘«

TVA, ERM5.5, Site Sediment
TVA, ERS, Reference Sadiment
TVA, ERW, River Water

C. dubia 7-day Chronic.
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6/9/2011, 8:42 AM

MHSW = Moderately Hard Synthetic Freshwater

Environmental Enterprises USA, Inc,

MHSW MHSW MHSW Meter #
Date 06/09/2011 2011 2011 Jif
Batch # FW- 25 7 -11 Fw- -11 FW- -11
Alkalinity A
Hardness e
Conductivity 297 e
pH 7/ g
DO 77 $7
TRC 0 A7
Ammonia co ot
Initial Hwr
ERW = Emory River Reference Water
ERW ERW Meter #
Date bt 1o 2011 _ 4 2011 i
Batch # Delivered 06/07/2011 | Delivered D&/ /2011 |
Alkalinity 4 i Hqlu
Hardness S Ly
Conductivity TS AL
pH 1+ Q8
DO i) S/
TRC R AT
Ammonia €. -
Initial Vi
Alkalinity: mg/l as CaCO; Hardness: mg/l as CaCO;  Conductivity: pS/em  pH: su
TRC: mg/l Dissolved Oxygen (DO): mg/l  Total Residual Chiorine (TRC)Y. mg/l -Ammonia, Total: mg/!

_ |
Comments: s w ey S

A4S S o o Lot ot foar- e fr7? Ofaste rocbs €

f dhar) vy & 2EE ?r/" b STk [T x S

2% & ?‘/;f

TVA, ERMS.5, Site Sediment E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-381-11

C. dubia 7-day Chrenic.
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6/9/2011, 8:42 AM Environmentzal 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 Freskwater lnvertebrates:
A2. GUIDANCE FOR CONDUCTING SEDIMENT TOXICITY TESTS WITH
DAPHNIA MAGNA (D. magna} AND CERIODAPHMIA DUBIA (C. dubia)

TVA, Kingston Monitoring and Analysis Project
ERMS5.5 Sediment & ERS Reference Sediment

Test Organisms Age: TS -7 Hours Old ,
Test Organisms Source: &2 £ ¢4 4 Test Initiation At _/4 P on_ & /0 2011
Counted by: et A e Doure) QCIQAbY: Yparcea I fo
Loaded by: Ll 7 Lapmel Organism Lot # C.0né/e/i-o 2
Exposure Chamber: 8 dram vials. Feeding: 0.1 ml S. capricomutum (Lot# 5 Y=/ ) &

0.1 mlYCT (Lot# V& -2/ + ;/7—(/%15 mi.

C. dubia Daily Survival & Reproduction Data

Treatment: MHSW only.

o No. of
5 |6 | 78] 9|10 SLTF Neonates Tech
" | PerbDay | CD H20

REP

-
M
L
R

olo oo ololo]| m RV /Y AP
Tle lo|OClp|lelo e 6 | ol o|joe 6 |\l Sy
> 2 Dl |2 |2 2 |\ ol o (9 2 AP A
o3 \p P\ 2o Plo| e o 2 S SE
A SIS Uy | 55|35 3lreo] 45 |pd |
S W wlw | 7] 9 /fg\;f})// (o | (2| e | fo e | P e
8 | U 0|lo| o) 0 \gj ol a| 2| o|ivp] 2z | DH|N -
T\ G iy e w2l o eo | (1€ B | M

3rd Brood Reproduction Per Replicate Mean CV% i
D2 10|\ 27|27 2 | 29| 2L (o |2y 2] BBY
Comments: @} _f[;,/,% beed D) ety

Y YA rs prsel 65—t T 4 éZ’é_P/é//// L e

TVA, ERMS5.5, Site Sediment

E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-381-11

C. dubia 7-day Chronic.
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6/9/2011, 8:42 AM ' Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: L.CS w MHSW.
o No. of
REP | 11 12 113 | 14 | 158 | 16 {1 17 | 18 | 19 | 20 sur Neonates Tech
) PerDay | CD H20
0 0] 0 0 0 0 0 0 0 0 0 I H ﬁﬁ{,{:’ v
Vo lglel | wvlelolglg o lwe | o  Agiy
% |2 Dipole|lov olol|le |l e 72 | we 7 o | LL
Q|3 | Ol wle|d|lelue|lolo|o| @i < LA
4 1S s <] Sy | 4£ls s 1Y liee] o |D0)] N
5 il g el | il o | ot | B N
6 o /g Frd & 20 & & e | e £ o M d(;“
T oo i tB] 71 Lt 9| n o 14 4|
3rd Brood Reproduction Per Replicate Mean CV % i
746 |26 (17126 (7271729 (%0125 25|05 |2k2| 597
Treatment: LCS w ERW.
A o No, of
REP | 21 1 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 Su"r Neonates Tech
" | PerDay | CD H20
6o |oj0 0 0 0]|0|O0]|O 0 | W mno |y | ow
1 gle ¢ g o | Zlo o | 8O {6 & e liidr
> 2 |\ e o | 22 2o o | | 2o 2 |y |\
QN3 | Plplp &£\0 © 7|2 o0 |£f0| O Ve
4 1Y ls 1S 4|S ¢ gy | g Yoz Y | PPN~
5 | Flez|ee /2 /oo % /0 209 || Jog | PN~
6 | O\ 0| el 2 8 o o &0y © D 1N (-
7ol gl Ll ezl 040 Lep | e (0w et
' 3rd Brood Reproduction Per Replicate Mean CV% i
V452107 291725 27128 24|03 267 | 9.8
Comments:
TVA, ERM5.5, Site Sediment E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-381-11

C. dubia 7-day Chronic.
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6/9/2011, 8:42 AM

Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: ERS w ERW.
o No. of
REP | 31 | 32 | 33 | 34 | 35 |36 | 37 | 38 | 39 | 40 | o | Neonates Tech
) PerDay | CD H20
o oo 0o o]0 |0 ]|O0O|O]| O/ M it a2 |y
Tle |l |l¢ | olgle © © ¢ @ |lee v A ey
> 2 |Gl |l o |@le ¢ |2 | 0lp 2| » Jo2 A0
O 3 N\ ol ||\ @l | 2 o e 2 | L &0 AP |
4 | gl gl g Slg | €]l 4] 5] 4l 4] jeo 5 O | N
5 Glro | 9|0 (g | 72l u)| 909 (o0 | oo | 00| Ne
6 |\ Vol ol o210 e p ok |0y
7o\ g I d2pie e il e w i o i | DA
3rd Brood Reproduction Per Replicate Mean CV% Wi
2Y) 29|25 172810728 3 1 s 2y | 2] Gkl
Treatment: 10% ERM5.5 w ERW.
% No. of
REP 41 | 42 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | | Neonates Tech
PerDay | CD H20
0 0 0 0 0 0 0 0 0 0 0 H i aw v
Viplole lolole @ | plplo ljow | O Ay gy
>\ 2|lop 0o 2\0lo |0l o|o\wp| & 2\ Lot
o] 3 bl 2| fpole| s ol oo po 2 B \pfur
4 sy | 51 E1S|L4|S 5 46¢ ] 53 op \r
5 gl glu | Zlu | Tz, /ol x|y o5 800N
6 O 0 b lolol ol AR VAN
A A AN E N AN AR R R Y 2 A
3rd Brood Reproduction Per Replicate Mean CV % Wi
ZF |15 |18 |2¢ 21128 1321107105/ |7ie | R0
Comments:

TVA, ERMS5.5, Site Sediment
TVA, ERS, Reference Sediment
TVA, ERW, River Water

C. dubia 7-day Chronic.
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6/9/2011, 8:42 AM Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 20% ERM5.5 w ERW.
% No. of
REP | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 58 | 60 | o = | Neonates Tech
PerDay | CD H20
o |0,0 0|0  Ci0|0]O0] O] O] M i VAT AV )
VWO e v ol | & lo] @l | o |4y i
222?5,? Glo| A2 2 |2 oo o | ALY
D3\ ol || @le|2le | @ | 2 &2 Lo 2 A | Al
4y ly | gy gle| &l e gla | w0 3 e N
s 2 || BNl eo|iz] (t]u 1o wo] (60 8]
6 | 2 @\l}\% Pl ol o) e &) ¢ e T P DN
7oL 02 T s e 2 o 1 22 | Pk
3rd Brood Reproduction Per Replicate Mean CV % i
26128126 50128177 3/ |29 (%0 |28 |286 | 5.7
Treatment: 40% ERM5.5 w ERW.
% No. of
REP | 681 62 | 683 |64 |65 | 668 | 67 |68 |69 | 70 Sur. Neonates Tech
PerDay | CD H20
o | o000 |O|O]O0O]|O]|O0O]| 0 MW 7 | pa
Vipgle le le o ||| @l | & e @ ﬁﬁw_
>\ 2|10 owio 2\7\2 0 e lolwe] o Ywd
a3 | Z0plple|lolel oo oo we | o e Ll
4 S s | ¥ |S|S | 5|5 7 /20 S DP | N~
5 /%y |7 | Fl |7 (/2 0 v e300 D09 Ol D
8 | T Pl sle | 2 e e |ive Qﬂ%ﬂ@(f
RN AR A R A A R AR AN AV AR AN o AV R V7
' 3rd Brood Reproduction Per Replicate Mean CV % it
330124 7516 2917|1827 | 343|280k | (0}

| | A8 @&
Comments: M‘“} s /0t brps s Dt (;7{,/5{

& ug-{“m\f) SoNon A0 Ola = RO\

TVA, ERM5.5, Site Sediment

E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-381-11

C. dubia 7-day Chronic.
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8/9/2011, 8:42 AM Environmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 60% ERM5.5 w ERW.
% No. of
REP | 71 | 72 | 73 {74 |75 176 | 77 | 78 | 79 | 80 sur. Neonates Tech
PerDay | CD H20
0o 0|0 o]0 O0]|O0O|O0O]|O0|O]| O # mo |l pu
T\ 9z |e | 2% @ | Olg & ¢ | oo & S | ]
x| 2| Pe e | ole o 2o | op| & prarz
QN3 2 ol ol 0 o 7z 0|0 v 2 A | g
4 | L) Y| {716 v s s | 5|6 lwwe | Y ldag -
5 (Jo 2| T il e 0l a s el ol e 84N\
6 Clo| v | 7| o| | | o|e|lop o DO
T /3IS LIS izl 2B o G ieo | /75T o | A
3rd Brood Reproduction Per Replicate Mean CV% I
29\5 27033 72030 77(29|29 252894 | %49
Treatment: 80% ERM5.5 w ERW.
% No. of
REP | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 83 | 90 Sur. Neonates Tech
PerDay | CD H20
0 0 0 0 0 0 0 0 0 0 i i Lo o0
TN\ @G oo ol lol 0 jow] © kA
> |21 2 20 © 2l0 0|20 |0 | & |02
S\ 31 plp p e olelel el plo \weo| 2 A8 | Fw
a | 21w S Ty LT 7 720 & s Twe! s¢ Towlx.
s | jolizlu T2 iz iz i e [DdlN~
s | o\ o2 | ole ool el i de X
7\ jelr gl il 37670 /5S4 1B 00 1 2F D0
3rd Brood Reproduction Per Replicate Mean CV % it
28122 27117 135(29| 32|34 | 2| %o 3071 | 9H]

Comments: @j{ﬂ;ﬁ'/* byel) Ly ‘%Z/f/ff

© TVA, ERMS.5, Site Sediment E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water . ) E-381-11

C. dubia 7-day Chronic.
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6/9/2011, 8:42 AM Envirdnmental Enterprises USA, Inc.

C. dubia Daily Survival & Reproduction Data Cont.
Treatment: 100% ERM5.5 w ERW.

o No. of
REP | 91 | 92 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 sfr Neonates Tech
) PerDay | CD H20 | Time
o lojojo6 0 00 00|00 | m AV YR
V2ol o | o|le ple || e foo| & |y s S
é 2 Ol o | @ @\ ol | el o | & S | Pul o
O3 plplpleleleo|lo| wle e (WL 2 | fw |0 | o2
4 | Yls iS5 é Yl Y| 5|5 € (we] 56 [Di ] N |/2¢3
5 (12 /2|0 7\ /2 i | PPiv] iz ez e | 1 DA | N | (789
6 Vool ole| oo ol Jloo]| o 2 |\ N |y 572
7 gl in Gl lialislalidliel izl onljzz ook i TS
3rd Brood Reproduction Per Replicate Mean CV % it
2t 17702 2 (7920 28 |3y (23| 37 1283 | 10.8

Calculations b@%?ﬁ// QA/QC by: A,‘-Q/ML j{,«_, Q ZMA
data Entyby: ol 0 L

QA/QC Officer: {f\fwwmﬁk 0O ;’Klif\j (verify data entry!)

Comments:

" TVA, ERMS.5, Site Sediment E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water

E-381-11
C. dubia 7-day Chronic.
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6/9/2011, 8:42 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/|

Dav 0 Controls | Treatment % ERM5.5
2y MHSW Emory River Water Meter #

06110M1 | MHSW | SC2% | LoD | ERS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO _ ) . .
0 e 7 4 S 5 5w 57 [w4Y Ba 197
LW (24U RYWY QU [UDRUD YT YD |AYUL | 9UL | Ay

Tech. Initials Finals: L '/f Initials: g
Times Final Time: LT [nitial Time: |5L5@
Controls \ Treatment % ERMS5.5
Day 1 MHSW Emory River Water Meter #

06/11/11 | MHSW “l;[ﬁgvz LS | ERS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO L . o _ N
FIA [e 17 [ud (U (Y QY 153 (b B3 ™)
IS0 ME G 5% 1S (D ey (WD X L) |90

Temp , , ) , ) , . . ( ) - ~ g oy ;

FIDMLE QMY QYD |34 DMUMD U D M | M M2 AL
M BMA QYL 19U S QU YT 2N DU QYT AT Rl
Tech. Initials Finals: PAF Initials: (\“{:
Times Final Time: @{?@5‘; Initial Time: | {e5c
Controls | Treatment % ERM5.5
Day 2 MHSW Emory River Water Meter #

0611211 | MHSW | vCo | LES T ERS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO ' _ _, . \ . _
Flhe b 13 55 4L |50 S 5% Ll |63 |97
AN s (s e g5 | £ 6% | 2o | 57

Temp N R R P R B P T PN S Y
FRED 152 95 2B621950 350 250 [dHE M s DU Y6
248 v d |24 g | 2 9| G| U | Y | 24T ks ey | AU

Tech. Initials Finals: py~ Initials: /7,47
Times Final Time: D54 O Initial Time: /2.5

TVA, ERMS.5, Site Sediment E-384-11

TVA, ERS, Reference Sediment E-382-11

TVA, ERW, River Water E-381-11

C. dubia T-day Chronic.
9 of 12




6/9/2011, 8:42 AM Envircnmental 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/!

Day 3 Controls | Treatment % ERM5.5
y MHSW Ernory River Water . Vieter #

08/13/11 | MHsw | [0S L LCS® | ERS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

[516) o , A R
Fl 77207 720 771357 57 | S 3 S3|s 2SS lge <7
2% 75 el (| SY S & £z S| gy ST

Temp — . ‘ — ) ' S .

FI 2 71244 | 247 24 | 24¢ | 247 | 292 |249.4 |24 6 | 246 | AL
L 249 249 |0 | g | 1q. 7 1 7| 16 | 26|t | TN | A
Tech. Initials - Finals: ng} ~ Initials: Zhzd
Times Final Time: /2< ,0 tnitial Time: / e
Dav 4 Controls | Treatment % ERM5.5
y MHSW Emory River Water

Meter #
06/14/11 | MHSW pﬁz\j\, Lé:FfVJ ERS | 10.0% | 20.0% | 40.0% | 80.0% | 80.0% | 100.0%

DO . . - . - .
FI76 17y | 79 5% 5SS | S7 86|59  ¢col| & 357

W77 | 7 74 63 5755|5962 636757

Fh2y 91 2¢a | Z9. 7 g | 29 249 24T | 297 149! 199 | AU

Temp

VLAY 2SSy Ts B 2Sy "’?1-'5'3{ 25 3|25y |757 2| es5 | S| A

Tech. Initials Finals: Initials:  #og?
L 48 o
Times Final Time: (e 3,5 Initial Time: /%, 4
Commentis:
TVA, ERMS5.5, Site Sediment . : E-384-11
TVA, ERS, Reference Sediment E-382-11
TVA, ERW, River Water E-381-11

C. dubia 7-day Chronic.
10 of 12




6/2/2011, 8:42 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/!

5 5' Controls | Treatment % ERM5.5

ay MHSW Emory River Water Meter #

06/15/11 | MHSW | SCS*t L LCS* 1 coe | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

MHSW ERW . (s} . (o] B (] . (] . (o] . Q

DO - - : . -

FIZO MY (L) G 53 564 5% 5% b d|bb 57
) ] - R | R
X0 (17 (et [P ST 55 157 (el [ D] b2 6]

Temp - - N U S N P P
FIOUS A4 L U8 (YD [2SC35 0 |52 54853 | 5. 2|pciu
S M [N G (U (U W DM R |9V |90 At

Tech. initials Finals: NAE ’ Initials: W
Times Final Time: \P@%Q‘ Initial Time: M
Dav 6 ~ Confrols [ Treatment % ERM5.5

- ay MHSW Emory River Water Motor #

06/16/11 | MHSW | LES*+ 1 LCS* | ppg |40 0y 9 9 9 9 g
‘ MHSW ERW 0% 20.0% 40.0% 60.0% 80.0% | 100.0%

DO | § v = — % - e s, T - s
FINS [ e [sY 510 50y 90 192 B 55 =0
K> 13 15 59 bs B B «wo [l S 5N

Temp , | 4 N ] —~ - ,
FIOM b b | QYL AVL [ QUS QUS| QU MU T DU TOWA T Ad
4T 4 Y (AU S QU S [RUY DME 194 SPUT 28T (M6 AL

Tech. Initials - Finals: nee. Initials: ME
Times Final Time: ?(\,91:}«[ Initial Time: “o‘**i E
Comments:
TVA, ERM5.5, Site Sediment ' E-384-11
TVA, ERS, Reference Sediment E-382-11
E-381-11

TVA, ERW, River Water
. C. dubia 7-day Chronic.

11of12




6/9/2011, 8:42 AM Envircnmenta! 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/l

Treatment % ERM5.5

Day 7 Controls

MHSVCICS - —— TVA Supplied Emory River Water Meter #
06/17/11 | MHSW MHSW LERW ERS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO

Fld Lo 55 52 He 5o gag 149 52 |50 59
T ] \ ) [ - l 1
7T EOUE v Py 24 AU (94U | 9U 39 6 [IUS b A

Tech. Initials _ Finals: MNE Initials: )
Times Final Time: 29 (o Initial Time: "/ {
Comments:

raw DaTA aavac:  MMan -0 / l«{uﬂ

TVA, ERMS5.5, Site Sediment . E-384-11
TVA, ERS, Reference Sediment E-382-11
) E-381-11

TVA, ERW, River Water
C. dubia 7-day Chronic.

12 of 12




Environmental Enterprises USA, Inc.

APPENDIX B



Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 6/10/2011 TestID:  cd38411 Sample ID: ERMS.5 ,
End Date: 6/17/2011 lLab|D:”  EE USA ' Sample Type: WHOLE SEDIMENT
Sample Date:  5/24/2011 Protocol:  ASTM E1708-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments; I.CS=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 1.0000 1.0000 1.0000 1.0060 - 1.0000 1.0000 1.0000 1.0000 1.0000
ERS+ERW  1.0000 1.0000 10000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000C  1.000C

20 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.000C  1.0000

40  1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.000C  1.000C

60 1.0000 1.0000 1.0000 1.0000 1.0000  1.000C 1.0000 1.0000 . 1.000C  1.00C0C

80 1.000C 1.000Cc 1.000C 1.000C 1.0000 1.000C ~1.000C 1.000C 1.0000 1.0000

100 1.0000 1.000C 1.0000 1.0000 . 1.C000 1.0000 1.0000 1.C000  1.0000  1.0000

Not Fisher's 1-Tailed Isotonic

Conc-% Mean N-Mean Resp Resp Total N Exact P  Critical Mean  N-Mean
LCS+ERW  1.0000  1.0000 0 10 10 10 0.6238
ERS+ERW 10000  1.0000 4] 10 10 10 * 1.0600  1.0000
10 1.0000  1.0000 0 10 10 10 - 1.0000 0.0800 1.0000  1.0000
20  1.0000 1.0000 0 10 10 10 1.0000 0.0800 1.0000  1.0000
40  1.0000  1.0000 0 10 10 10 1.0000  C.0500 1.0000  1.0000
60  1.0000  1.0C00 0 10 10 10 1.0000  C.0500 1.0000  1.0000
80 1.0000 1.0000 0 10 10 10 1.0000  C.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 % 8D 95% CL Skew
IC05 >100 :
IC10 >100
IC15 >100
IC20 >100
IC25 >100
1C40 =100
IC50 >100

Page ML - ToxCalc v5.0.32 Reviewed by: ﬁftf‘t}




Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 8/10/2011 TestID:  cd38411 ‘ Sample ID: ERMS.5
End Date: 81712011 Lab ID:  EE USA Sample Type: WHOLE SEDIMENT
Sample Date:  5/24/2011 Protocol: ASTM E1706-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments; LCS=Lab control Sadiment; ERW=Emory River Water; ERS=Emory Reference Sediment

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

LCS+ERW  24.000 32000 27.000 29.000 25000 27.000 28.000 26000 26.000 23.000
ERS+ERW 24000 29000 25000 28.000 27.000 25000 31000 28000 23000 24.000
10 28.000 - 25000 28000 24000 29000 25000 30.000 27.000 28.000 31.000

20 28.000 28.000 26.000 31.000 28000 27.000 = 31.000 29.000 30.000 28.000

40  33.000 28.000 25.000 26.000 29000 27.000 28000 27.000 34.000 29.000

B0 29000 31,000 27.000 33000 32.000 30.000 27.000 29.000 28000 25.000

80 28.000 32000 27.000 27.000 35.000 29000 33000 34000 32000 30.000

100 24000 27.000 24000 28.000 28.000 30000 28.000 31.000 33.000 31.000

Transform: Untransformed 1-Tailedt Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
LCS+ERW 26700 1.0191 26700 23.000 32.000 0.878 10
ERS+ERW  26.200 1.0000 26.200 23.000 31.0C0 9.6586 10 * 28.467  1.0000
10 27.800. 1.0834 27.800 24000 31.000 8.402 10 -1.213 2.347 2710 28467  1.0000
20 28800 1.0916 28.800 26.000 31.000 5757 10 -2.079 2.347 2710 28467  1.0000
40 28600 1.0916 28600 25000 34.000 10.053 10 -2.078 2.347 2710 28467 1.0000
60 29100 1.1107 29100 25.000 33.000 8.487 10 -2.512 2.347 2710 28487  1.0000
80 30,700 14718 30700 27.000 35.000 9.472 10 -3.598 2.347 2710 28467  1.0000
100 28300 1.0802 28300 24000 33.000 10802 10 -1.818 2.347 2710 28300 0.9941
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.05) ' 0.681859 0.895 0.21787¢ -0.72077
Bartlett's Test indicates equal variances (p = 0.69) 3.90379¢ 16.81189
The control means are not significantly different (p = 0.67) 0.437223 2.100922
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MISDu MSDp MSB MSE F-Prob df
Dunnett's Test - 100 >10C 1 2.709825 0.103432 18.89524 6.665079 0.018586 6,63

Treatments vs ERS+ERW

Linear Interpeolation (200 Resamples)

Point % SD 95% CL Skew
Helus >100
IC10 =100
IC15 =100
IC20 =100
IC25 >100
IC40 >100
IC50 >100

Page 7 ToxCalc v5.0.32 Reviewed by: 44T




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 6/10/2011 TestID:  ¢d38411¢ Sample ID: ERM5.5
End Date: 811712011 Lab ID: EE USA Sample Type: WHOLE SEDIMENT
Sample Date:  5/24/2011 Protocol: ASTM E1706-05 Annex A2 Test Specigs: CD-Ceriodaphnia dubia
Comments: MHSW=Mod Hard Synthetic Water; LCS=Lab Control Sediment; ERW=EMORY River Water
Conc-% 1 2 3 4 5 8 7 8 9 10
MHSW 10000 1.0000 1.000C0 1.000C 1.0000 1.000C 1.000C 1.000¢ 1.0000 1.0000
LCS+MHSW  1.0000 1.0000 1.000C 1.000C 10000 1.0000 1.000C 1.000C 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
Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N ExactP 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 ToxCalc v5.0.32
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 6/10/2011 TestID:  ¢cd38411c Sample 1D ERMS.5
End Date: 6/17/2011 LabID: EEUSA Sample Type: WHOLE SEDIMENT
Sample Date:  5/24/2011 Protocol:  ASTM E1706-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments: MHSW=Mod Hard Synthetic Water; LCS=Lab Conirol Sediment, ERW=EMORY River Water
Cone-% 1 . 2 3 4 5 6 7 g 9 10
MHSW  30.000 24.000 27000 27.000 24000 29.000 26000 26000 30000 24.000
LCS+MHSW 26,000 26.000 27.000 26000 27.000 28.000 30000 25000 25000 25.000
LCS+ERW 24000 32000 27.000 29.000 25000 27000 238000 26.000 26.000 23.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
MHSW 26700 1.0075 26700 24.000 30.00C0 8.837 10
LCS+MHSW | 26500 1.0000 28500 25000  30.000 5.967 10 *
LCS+ERW 26700 1.0075 28.7C0 23.000 32.000 9.678 10 -0.208 1.734 1.881
Auxiliary Tests Statistic Critical Kurt
Shapiro-Wilk's Test indicates normal distribution (p = 0.05} 0.952123 0.605 0.795853 1.200101
F-Test indicates equal variances (p = 0.18) 2671111 8.54109
The control means are not significantly different (p = 0.83) 0.222681 2.100922
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.661245 0.062689 0.2 4 588889 0.836975 1,18
Treatments vs LCS+MHSW
Page {-]; ToxCalc v5.0.32 Reviewed by:_g# >



Environmental Enterprises USA, Inc.

APPENDIX C



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

USEPA ] ,
Control Limit
S
g
s
25D ] L
USEPA ] :
Control Limit 100 : /—/\____7 ____________
01 : ‘ L Lo :
N D S O N N N AN NN
(]’0'\ r],Q’\ s A f'l,d\ r],d\ QS;\ (]9'\ q,Q'\ (19'\ l],d\
& ® TG S @ P
Date of Test
Test# | TestDate | Survival| Mean | ., on | 2sp | +1sp | +2sD | 35D | +3sp |Toxicantlot
Ic25 | 1C25 4
CD1002 1/26/2010 508 078K0011
CD1003 2116/2010 546 527 500 473 554 581 446 608|079K0011
CD1004 3/23/2010 178 411 208 6 613 815\  -107]  1018|odokozos
CD1006 413012010 238 368 181 5 554 740, 192 927|049K0305
CD1007 5/27/2010 531 400 223 46 577 785|132 932|049K0305
CD1009 6/21/2010 312 386 223 60 548 711 102 873|049K0305
CD1010 712912010 456 306 245 94 546 697 .57 848|079K0011
|cpio14 8M7/2010 536 413 265 17 561 709 31 858|079K0011
CD1012 9/26/2010 527 426 282 138 569 713 5 857|079K0011
CD1013 10/26/2010 281 411 268 125 554 697 18 840[099K0202
CD1014 11/16/2010 364 407 271 134 543 680 2 816(099K0202
CD1015 12/21/2010 506 415 282 149 548 682 16 815|099K0202
cD1101 112712011 539 425 293 161 557 689 29 821099K0202
CD1102 210/2011 376 421 204 166 549 676 39 804099K0202
cD1103 3/24/2011 485 426 302 178 550| - 674 54 797|099K0202
CD1104 4126/2011 aze] 422 302 182 543 663 61 784|099K0202
co1105 | sM2m2011 296 421 304 187 538 654 71 771|089K0202
CD1106 5/26/2011 515 426 311 195 542 657 80 772|060Mo116V

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




| 90th Percentife o
i Warning Limit

| 75th Percentile
i Warning Limit

C. dubia SRT, Survival I[C25,

USEPA Within Lab %CV Warning and Control Limits

100

%CV for IC25

S ’\Q N N '\\ N
AR R I G R i A U U U S S S SR S S S
PP P @ P P F S P
Date of Test
75th 90th .
Test # Test Date *%CV for Tean 48D | -28SD | +1 8D | +2 8D | Warning | Warning Toxicant Lot
IC25 %CV P . #
Limit Limit

CD1002 12612010 0.0 | 41.0 81.0|079K0011

CD1003 2M6/2010 5.1 2.5 -1.1 4.7 6.2 9.8 41.0 81.0|079K0011

CD1004 31232010 49.3 18.1 -9.0 -36.1 45.2 723 41.0 81.0|049K0305
_|CD1006 41302010 50.7 26.3 -1.2 -28.7 53.8 81.2 41.0 81.0|049K0305

cD1067 52712010 443 209 48 -20.4 55.0 80.1 41.0 81.0|049K0305

CD1069 6/21/2010 42.2 319 8.9 -14.1 £5.0 78.0 41.0 81.0|049K0305

CD1010 77292010 38.1 32.8 1.7 -9.5 54.0 75.1 41.0 81.0|079K0011

CD1011 ' 8/17/2010 35.9 33.2 13.8 -6.0 52.8 72.4 41.0 81.0|1079K0011

CD1012 9/29/2010 337 333 14.9 -3.4 51.6 70.0 41.0 81.0|079K0011

cD1013 10/26/2010 34.8 334 16.1 -1.2 50.7 68.0 41.0 81.0(099K0202

CcD1014 11/16/2010 335 334 17.0 08 49.8 66.3 41.0 81.0|098K0202

CD1015 12/21/2010 321 333 17.6 2.0 49.0 64.6 41.0 81.0|099K0202

Cbh11M1 112712011 311 331 181 3.1 48.1 83.1 41.0 81.0{099K0202

cR1102 2M10/2011 30.3 328 18.5 4.1 47.4 61.8 41.0 81.07099K0202

Cch1103 3/24/2011 29.1 327 18.7 4.8 48.6 60.6 41.0 81.0]099K0202

CcD1104 412612011 285 32.4 18.9 54 459 5.4 41.0 81.0{092K0202

CD1105 51212011 27.7 32.1| 19.0 5.9 45.3 58.4 41.0 §1.0j099K0202

CD1106 5/26/2011 271 31.9 19.1 6.3 44,7 57.5 41.0 81.0{060MO116V

41.0 81.0
41.0 1.0

CD1005 - IC25 less than lowest concentration tested and could not be graphed

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




C. dubia SRT KCI

Survival PMSD

%CV = 27.3

2

£

2

=

w0

51
0 ; : } ‘ + + + t f f ’ +
O 4P 4O 2O ¥ IO 4O O 1 9P g® g® g N N O o o
\\r@(bq>@']/o§£b\q/b‘\‘§)\w ¢0®,§W«@®%®A@%‘9t®@tQ\®¢q>(l>\m\\{i"\\q’ \Q\‘L,b\‘b&mb‘\q?\w@\%méﬁo\w
Date of Test
Survival Toxi
Test# [ TestDate | “nyqopn Mean -1 5D -2 SD +1 SD +2 8D om?tnt et

cD10g2 1/26/2010 21,5 . 079K0011
CD1003 2M16/2010 14.1 17.8000 12.5674 7.3348 23.0326 28.2652|079K0011
£D1004 3/23/2010 30.9 22.1667 13.7468 5.3270 30.5865 39.0063|049K0305
€D1006 413012010 33.0 24.8750 16.1227 7.3704 33.6273 42.3796|049K0305
cD1007 5/27/2010 243 24.7600 17.1759 9.5919 32.3441 39.9281|049K0305
CcD1009 6/21/2010 28.4 25.3667 18.4224 11.4782 32.3108 39.2552|049K0305
CD1010 71292010 34.2 26.6286 19.4639 12.2892 33.7932 40.9579|079K0011
CD1011 8/17/2010 16.2 25,3250 17.7360 10.1469 32.9140 40.5031]079K0011
cD1012 9/29/2010 14.4 24.0778 16.0532 8.0285 32.1024 40.1270{079K0011
cD1013 10/26/2010 24.8 24.1500 16.5809 9.0117 31.7191 39.2883|099K0202
cD1014 $1/16/2010 28.9 24.5818 17.2597 9.9376 31.0040 38,22611080K0202
CD1015 12/21/2010 22.0 24.3687 17.3456 10.3246 31.3877 38.4088089K0202
Cb1101% 142712011 24.7 24.3823 17,6695 10.8467 31.1151 37.8379|099K0202
cbh1102 21012011 17.7 23.9143 17.2122 10.5101 30.6184 37.3185|090K0202
CcD1103 3/24/2011 28.5 24.2200 17.6540 11.0881 30.7880 37.3519|089K0202
cD1104 4/26/2011 20.7 24,0000 17.5959 11.1919 30.4041 36.8081|009K0202
cD1105 5122011 18.5 23.6765 17.3339 10,9913 30.0190 36.3616|099K0202
CD1106 5/26/2011 34.2 242611 17.6268 10.9925 30.8954 37.5298(060M0116V




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

+28p 900 (:)V% =432,
USEPA  gqq
Control Limit ]
o 700 ]
‘E’ 600 ]
g 500 5
8 400 1
g 300 g
'3 E
-2 5D 200 é
I USEPA ]
| Control Limit 100 3
0°
S L0 0 0 W0 0 N0 LS LD 0 D N N N N NN
| @\r&?\ q:\r&?\ n:’\"ﬁb\ Q\'},Q\/\{LQ\ \\‘19'\ q}r@\/\@d\ Cb\qs)’\ 6{]9’\ Q)\'],’\ Q,Q\ (}9’\ Q\Q’Q’\ b‘\'],d\ q’d’\ ‘],Q\ @\(19’\
L A A A A SR AR S g
Date of Test
Test# | TestDate Fﬂ%";g oo | tsp | 2D | +1sD | +25D | 3D | +3sD Toxicaht Lot
€D1002 1/26/2010 349 . 079K0011
CD1003 211612010 539 444 310 175 578 713 41 847|079K0011
CD1004 3/23/2010 148 346 151 44 541 736 -239 931|049K0305
CD1006 4/30/2010 135 293 102 -89 484 675 -280 866|049K0305
cD1007 5/27/2010 533 341 144 53 538 735 -250 932|049K0305
CcD1009 6/21/2010 246 325 145 -36 506 686 -216 867|049K0305
cOD1010 7129/2010 343 328 163 -2 493 658 -167 823|079K0011
CD10t1 8/17/2010 518 352 185 18 518 685 -149 852|079K0011
cD1012 9/25/2010 469 365 204 43 525 686 -118 847|079K0011
CcD1013 10/26/2010 202 348 188] 28 508 669 -132 829|099K0202
ch1014 11/16/2010 320 346 194 41 498 650 11 802]{009K0202
CD1015 12/21/2010 382 340 203 58 494 840 -88 7851098K0202
cD1101 112712011 136 332 181 30 484 635 121 '786]099K0202
CcD1102 2M10/2011 282 330 184 38 475 621 -108 7671098K0202
CcD1103 312412011 370 332 191 51 473 614 -0 755/099K0202
CcD1104 4/26/2011 128 319 174 29 465 610 117 755[099K0202
cD1105 511242011 340 321 180 39 461 602 -102 743}099K0202
cD1106 5/26/2011 264 318 . 180 43 458 592 -94f " 729|060MO118V

CD1005 - IC25 less than lowest concentration tested and could not be graphed
CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/l. KCI




C. dubia SRT, Reproduction IC25
USEPA Within Lab %CV Warning and Control Limits

80th Percentile
Warning Limit

75th Percentile
i Warning Limit

3
S
s
=
06— / ; B —_—
S 40 © L0 48 WO O O O L0 0 A N N N AN
6{9\6‘@\ rb\@vxg\@\/\ﬂp\ \W\‘:&@\«@\@{&\@@'\ @(9\ \\'?9\/\\‘19\@9\ N (],QN C&Q\ @‘19\
NP L P L P S U RN LU S LN R i
Date of Test
75th .
Test# Test Date %GV for l},ﬂean 18D | 28D | +1SD | +2 SD | Warning W:E:l?ng Toxicant Lot
15258 %CV . . #
Limit Limit
CcD1002 1/26/2010] . 0.0 450 62.0|079K0011
CD1003 2/16/2010 30.3 15.1 -6.3 -27.7 38.5 57.9 450 62.0|1079K0011
CD1004 312312010 56.4 28.9 0.7 -27.6 57.1 85.4 45.0 62.0|049K0305
cp1006 4/30/2010 65.2 38.0 8.6 -20.7 87.3 96.6 45.0 62.0|049K0305
Cp1007 BI27/2G10 57.8 41.9 15.0 -11.9 68.8 95.7 45.0 62.0|049K0305
CD1009 &8/21/2010 55.5 44.2 19.5 5.2 68.9 93.6 45.0 52.0|049K0305
cD1010 7/29/2010 50.3 451 24 -0.3 67.7 90.4 45.0 62.0]079K0011
CD1011 8/M17/2010 47.5 454 244 34 66.4 87.4 45.0 62.0]079K0011
CD1012 9/29/2010 44,1 452 256 59 64.9 84.5 450 62.0]079K001
CD1013 10/26/2010 48.0 45.3 288 8.3 63.8 82.4 45.0 6§2.0;089K0202
CD1014 11/16/2010 44.0 45.2 27.6 10.0 62.8 80.4 45.0 62.01099K0202
CD1015 12/21/2010 41.7 44.9 281} 113 61.7 78.5 45.0 62.0{099K0202
CD1101 1/27/2011 45.5 45.0 28.9 12.8 61.0 771 45.0 62.0{099K0202
CD1102 2/10/2011 44.2 449 29.5 14.0 60.3 75.8 45.0 62.07099K0202
CcD1103 3/24/2011 42.4 44.7 29.8 14.9 58.6 745 45.0 62.0|099K0202
CD1104 412612011 45.5 44.8 30.4 16.0 59.2 73.6 45.0 62.0|099K0202
CD1105 5/12/2011 43.9 447 30.8 16.8 58.7 728 45.0 62.0|099K0202
CD1106 5/26/2011 43.2 446 311 17.6 58.2 71.7 45.0 62.0|1060M0O116V
45.0 62.0
45.0 62.0

CD1005 - IC25 less than lowest concentration tested and could not be graphed
CD1002 - Widened dilution series to 140, 212, 316, 4786, & 716 mg/L KCI



C. dubia SRT, Control Reproduction,
USEPA Control Limit

%CV= 225
50 1
< ]
e 2 ¢
g §' 30 -
<]
g 20 -
QUSEPA
Control Limit 215 :
10 -
S 0 o ) 5 0 QS0 S0 N N N S K, LY
Q«. \q,'\ o;]’d\ Q\‘L\/\ \,\'LQN ‘L «\r& ﬂ&:\ "9)\@']9\ \\']9\/\@6\@\"9\ b‘\@\r&g\ Q\@\’}S”\
& RugRCa R "'Q\” B gl g o Y g
Date of Test
J
1}
Mean .
Test # Test Date | Control Mean -18D | 28D | +1SD | +28D CO-I"I tr.OI Toxicant Lot
Repro. Limit #
cpio02 1/26/2010 336 15.0|079K001
CcD1003 2116/2010 26.4 300 24.9 19.8 351 40.2 15.0|079K0011
CD1004 3/23/2010 36.3 324 27.0 21.9 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
CcD1007 5/27/2010 25.5 28.1 21.2 143 35.1 42.0 15.0]049K0305
CcD1009 6/21/2010 234 27.4 20.9 14.4 33.8 40.3 15.0|049K0305
CcD1010 7129/2010 23.8 26.8 20.8 14.7 32.9 39.0 15.0|079K0011
cB1011 8172010 21.6 26.2 203 14.3 321 38.0 15.0|079K0011
CcD1012 9/29/2010 27.8 26.4 20.8 16.2 31.9 375 15.0|079K0011
CD1013 1G/26/2010 28.6 26.6 21.3 16.0 31.8 37.2 15.G|099K0202
cb1014 11/16/2010 21.2 26.1 208 15.5 3.4 38.7 15.0|090K0202
CD1015 12/21/2010 17.6 254 19.8 14.2 31.0 36.6 15.01099K0202
cD1101 172712011 17.0 24,7 18.8 13.1 306 364 15.0|082K0202
cD1102 21102011 22.2 24.6 18.9 133 30.2 35.8 15,01099K0202
CD1103 312412011 26.7 24.7 19.2 13.8 30.2 357 15.0]099K0202
CD1104 4/26/2011 17.5 24.3 18.7 13.1 29.8 35.4 15.0|099K0202
CD1105 5M2/2011 30.9 24.6 18.0 13.4 303 359 15.0|099K0202
CD1108 5/26/2011 29.6 24;9 18.3 13.7 30.5 36.1 15.0|060MO116V
15.0
15.0

CD1002 - Widened dilution series to 140, 212, 316, 478, & 716 mg/L. KCI




C. dubia SRT, Control Reproduction %CV
TVA Control Limit

40 !
TVA ]
Control Limit ]
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2
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WO 38 4 B 3O 3O 18 18 B B B S N
S & FEE P F S Q\r&ﬁq’ o
R S VAR G L U R R N N Sl G L L
Date of Test
Controf .
Test# | TestDate | Repro. | 22" | 4gp | 28D | +18D | +25D Control |Toxicant Lot
%CV Limit #
%CV
CD1002 1/26/2010 0.0 30.0|1079K0011
CD1003 2/16/2010 17.0 8.5 -3.5 -15.5 20.5 325 30.0|1079K0011
CD1004 3/23/2010 15.8 11.0 1.5 -8.1 20.5 30.0 " 30.0|049K0305
CD1008 4/30/2010 27.1 15.0 3.8 7.4 26.2 374 30.0]048K0305
CD1007 5/2712010 24.6 16.9 8.3 -4.3 27.5 38.2 30.01049K0305
CD1009 6/21/2010 23.7 18.1 8.2 -1.7 27.9 37.8 30.0:049K0305
cD1¢10 7/29/2010 226 18.7 9.5 0.3 27.9 371 30.01079K0011
CD1011 8M17/12010 226 18.2 10.6 2.0 27.8 36.4 30.0|1079K0011
cp1012 9/29/2010 21.1 19.4 11.3 3.2 27.5 35.6 30.0{079K00T1
CcD1013 10/26/2010 190.8 18.5 11.8 4.2 27.1 34.7 30.0]099K0202
CcD1014 11/16/2010 20.2 19.5 12.3 5.1 26.8 34.0 30.0|099K0202
CcMo1s 12/21/2010 22.0 19.7 12.8 59 26,7 336 30.0|099K0202
cD1101 172712011 23.6 20.0 13.3 6.6 26.8 335 30.0]|099K0202
CD1102 2102011 23.0 20.3 13.7 7.2 26.8 333 30.01099K0202
CD1103 3/24/2011 22.2 204 14.1 7.8 267 33.0 30.01099K0202
CcD1104 4426/2011 23.0 205 14.4 8.3 28,7 32.8 30.0{099K0202
Cb1105 sM212011 229 20.7 14.7 8.8 26.6 326 30.0|085K0202
Cbti06 5/26/2011 225 20.8 15.0 9.2 26.6 324 30.0|060MO116V
30.0
30.0

CD1002 - Widened dilution series to 140, 212, 318, 476, & 716 mg/L KCI



C. dubia SRT KCI
Reproduction PMSD

CV% = 384
EPA
vpper Oy e e e e
Bound |
Q
[}
=
o
s
g Wé
3
j= 3
[
o
& D & ] O O > 2 2 ] M) S N N N N,
Q\ Q\ Q'\ Q'\ Q\ Q’\ Q'\ Q'\ Q’\ Q'\ Q'\ '\ Q'\ Q'\ '\ \
0 R R O A AR S
D 0 (D o B N B A B 0 8 Y A g Qa\ q}
N R U RN SN N VRN S NP S & c;\'”
Date of Test
Reprod Mean : Upper | Lower Toxicant Lot
Test# | TestDate | broo 1SD | 2SD | +1SD | +2SD | PMSD | PMSD | O°
PMSD | PMSD #
Bound | Bound
CD1002 1/26/2010 31.2 47 13{079K0011
cD1003 2/16/2010 191} 25.1500| 16.5940] 8.0380| 33.7080| 42.2620 47 13{079K0011
CD1004 3/23/2010 24.8] 25.0333| 18.9800] 12.9266] 31.0867| 37.1401 47 13]{049K0305
CD1006 413072010 37.9] 28.2500| 20.1373| 12.0245) 36.3627| 44.4755 47 13{049K0305
CD1007 5/27/2010 9.6 24.5200] 13.6146| 2.7003] 35.4254| 46.3307 47 13049K0305
CD1009 6/21/2010 38.3| 26.8167( 155566| 4.2965| 38.0768| 49.3360 47 13|049K0305
cD1019 7/29/2010 41.9| 28.9714| 17.2173| 5.4632| 40.7255| 52.4796 47 13079K0011
cD1011 8/17/2010 11.9| 26.8375| 14.3938| 1.9497| 39.2814| 51.7253 47 13|079K0011
cpio12 9/29/2010 10.8| 25.0856| 12.2465| -0.5626| 37.8646| 50.6737 47 13|079K0011
CD1013 10/26/2010 20.7| 246200 12.4652| 0.3104| 36.7748| 489296 47 13|099K0202
cD1014 11/16/2010 31.0| 252000 13.5096| 1.8192| 36.8904] 48.5808 47 13|099K0202
CD1015 12/21/2010 41.9| 26.5917| 14.4474| 23032| 387359 50.8802 47 13|099K0202
CD1101 1/27/2011 31.5| 26.9692| 152626 3.5559| 38.6759] 50.3825 47 13]099K0202
CD1102 2/10/2011 19.9] 26.4643] 15.0593] 3.6544| 37.8693] 49.2742 47 13}099K0202
CD1103 3/24/2011 39.6] 27.3400| 15.8385] 4.3369| 38.8415| 50.3431 47 13|099K0202
CD1104 4/26/2011 25.4] 27.2188| 16.0966| 4.9745| 38.3400| 49.4630 47 13/099K0202
CD1105 5/12/2011 25.9{ 27.1412] 163675 5.5038| 37.9149| 48.6886 47 13|099K0202
CD1106 5/26/2011 202| 27.2556] 16.7923| 6.3200] 37.7188| 48.1821 47 13|060M0116V




Environmental Enterprises USA, Inc.

APPENDIX D
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BIOMONITORING CHAIN OF CUSTODY RECORD . Pagelofl

.COC N 0. BIEKSED—ﬁSZ’?ll—EEUSA

Client: TVA Delivered By (Circle One): ‘
Project Name; KIF Ash Toxicity Study Environmental Enterprises USA, Inc. FedBx TP Bus Client
Dates of Sample C"H;?‘m . |58485 Pearl Acres Road, Suite D Other (specify);_ : ACAC'%S'\LW o=y
9'523!10524{” Zsti Slidell. LA 70461 N
Location: Bmory River (BRMO.5, ERMO.8, BRM1,0,  [o11del, L2 ) General Comments:
ERM?2.5, BRM3.0, ERM3.5, BRMA4.0, BRMS.5, Attn: David L. Daniel [Homogenized sediment from the Emory River.,
ERMS.0, ERM10.0)
’ Otfice 800.966.2788 “EMORYREFERENCE” is a composite samp{e of BRMS.0 and
GoTiocted By: R, Toselory iy, L. BurtowRSL, b, (el 985.707.5442 , - ERMIC.0.
Mathis/RSI, A, Johnson/RSY, T, Walls/RSI: '
& Fre /250 oghook:TVA~K]F—-NTC~TOX~001,002,004
: Number
Field Identification / Sample gfab’ Colfection Date/Time Cﬁﬂfafmrs Dogt Rain Event? Laboratory Use (as applicable)
Deseription omp h () {Mark as Appropriate) :
Daie Time Yes JE¥es, N6 | Trace Log# Te‘?nl;fJI.v(?C) By | Time {Appoarance

3 e hats & Inches
| 05/2372001 ] 0930 .| (4) 1000mL | 0.0-05 | WA | NA
05/23/2011 ‘m@@ﬂ{u* (4 IQQOmL 0.0-05 | NA | NA
05232011 0850 | (4)1000mi |00-05 | NA | NA
05/23/2011 |, . 45550 (4) 1000 mL | 0.0-05 | NA | A
05/2472011 | pBIR | (H1000mL [ 0.0-05 | NA | NA
052472011 1\ (41000 mL 0005 | NA | NA
05/23/2011] 1440 | (4)1000mL | 0.0-05 | NA | NA

NA | £2-334-13 | o5 | Vh-logid] %
NA e miiin | o |/t losio] %
NAVE-28p-1 | 0.5 (Vi 1084 ¥
NAVE290-1 | O [V BEio] #
NA f o208 | .5 | jogg] &
NA | g-age iy & |y fogio] &
NA | Ee2g@n{] } (o | V0 logop]
NA Y g-agiatb ] foty | P-legon]

ULKSED-ERMO,5-EEUSA- 052311
ANBULICSED-BRMO.8-BEUSA-052311
y{BULKCSED-ERM1.0-ERUSA-052311
™ [PULKSED-BRM2. 5-BEUSA 050311
BULKSED-ERM3.0-EEUSA-052411
AS|BULKSED-ERM3 5-EEUSA-052411
w‘*’fBULKSED-ERMtI 0-EEUSA-052311

PAE 2L pa) ME be| | el pef B

ojnjala|alo|laio|ob

‘,gﬂmsm -BRM5.5-EEUSA-05241] 052472011 | pO5S | (4)1000mL | 0.0-05 | NA | NA
wS|BULKSED-EMORYREFERENCE-BBUSA-052511 05252011 | 6855 | (32 000 | 0.0-05 | VA NA. NA ea3a.0 Ll Vi lomez! *
Sample Costody — Fill In From Top Down '
Relmqmshed By {Signatuie)/Affiliation: Date/’i‘in}e A Received By (Signature)/ Affiliation: Date/Time
WW&Z /éw 2 3//?/0‘3’ 44 \ nre TS (RS GERN laen@
M \2«3\ . %59(51\\] B L,Q/zmézf?;/(/ %@J/ EEUSA | oxwlot/ie / O2HS

Assodlated UPS Teacking fs (if applicable): A TSBangle recaved wadh e eustodsy seals intact on i¢e ) and in Rine condution, otforfef




CHAIN OF CUSTODY RECORD

oebete B TYA- KIE ST TOW —ooal
v

Page 1 of 1

20 Na, E”i*& KW G601 1-EEUS

Associated UPS Fracking #s (if applicable): &Sﬁ‘mn;x\ﬁaﬁ recet W_ch w&kﬁv@‘wdﬁ Sfi‘ds infact, enice, and in Q“E candition . cuforly

Client: TVA s .
: . . Delivered By (Circle One): _
Prctest Movmes KIF Ach Tomite Siud Environmental Enterprises USA, Inc. FedBx RS B ) - @
Q : . ‘
regect Mme sh Toxiorty Stacy 58485 Pearl Acres Road, Suite D ¢ o ot .
Date of Sample Collection: 06/06/2011 Slidell, LA 70461 Other (specify); Am:\ca
“Adin: David L. Daniel General Commentss
Location; ERM9.0 JOfﬁCG 800.966.2788 5
: Bulk Emory River referonce water for sediment toxieity study
ell T07.5442 ; -
Collecied By: R, Tosofomyle (RSL), B, Burion (RSD), Cell 983.70 callected in 2.5 gallon (10L) cubitainers.
G. Schwartz (RSI), A. Stojak (Arcadis), E. Arnold (RST),
R. Vanse (RSY), T. Walls (RSD), BE. Hickey (RS]), J. Ross
(Tacobs), A-Deinsor (250 ' {Batch A
Num}:e‘r of
Field Identification / Sample Grab! | Collection Date/Time CU‘S@;E?;:& Depth Rain Bven? Laboratory Use {as applicable)
Description Comp. ) (m} (Mark as Appropriate)
Date “Tirs : I{i;‘;lc;’ No | Trace Log# A’ﬁ"gg"’m "I By | Time |Appeaance
BULKSW-ERMS.0-BEUSA-060611 G | 060602011 | 735444 e 4 A | Eeegzi-d] S Voo | pTec | &
" 5. A Jmn | CRED e
i o YE | o%esi . #
] »4/\
= = 4 4]
by L e
A
"'-\
\\
Sample Custody — Fill In From Top Down :
Relinguished By (Slgnamre)/Affﬂlanon Date/Time Received By (Signature)/Affiliation: Date/Time
/é% / esi osoetl [ (422 A@QQ'_/W\@V@\Q fesy OOMo\\ [ ISYVE
Wt ame, Shfet ]t
N AL . Y,
. [3N i F, N T &
/l;’/\f\ﬂ/mfmm/ \E&\ %&m\\‘ \6_ fm/ww*}d,eﬁ_ /)4/5;?/( Lor ;’1’\-’»? {iﬂﬂc Ddaftais, vw/O?)i i SO ‘fO
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U0 IR TRANSPORT DN UMERTATION

DATE: d6/66/2011
COURIER COMPANY:
mm
From: ' To:
TVA ' Envirommental Enterptises USA, Inc.
¢/o Fesse Morris ‘ - 58485 Pear! Acres Road, Suite D
189 Lakeshore Drive Slidefl, LA 70461 :
Harriman, TN 37748 Attn: David L. Danzel
865-685-8364 [-BOG-966-2788

. 1 985-707-5442
No. of ftems: Description:
12 | Coolet(s) taped and custody sealed (Batched|6 of 6, 1 of 1, and|5
. empty EEUSA coolers).

Shippers _I‘;Iamef(?ompany:j:\zf mss{/f’\f\m AL iﬁ&\
Date / Time: {2 oDl 0} J \ERA

Courter Signatﬁrc/Company' '7 5%;., o // Ex e |

Date / Time: Oéowi / /14 f”%

.p‘f

'. & =92
Receipt SignaturefCompany %4;@,«/7 A / ﬂ,}/édw V. {gf}/fj

I
Daate / Titne: grel /7 L FHL

Corresponding Chains of Custody:

BULKSED-0527i | -EEUS A page [ of 1 \E\Q&\\\\\\\\\\\\\\\\Xx\\\ \\\\\\\\\\N:

N

BULKSW-060611-EEUSA page I of | £
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