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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 a Clinch River site sediment sample to Ceriodaphnia dubia neonates. Three
samples were used in this test: Clinch River site sediment identified as BULKSED-CRM4.5-EEUSA
(CRM4.5); Clinch River reference sediment identified as BULKSED-CLINCHREFERENCE-EEUSA
(CRS); and Clinch River water identified as BULKSW-CRM7.0-EEUSA (CRW). Several dilutions of
CRM4.5 prepared with CRS were tested with four concurrent controls. A moderately hard synthetic
freshwater (MHSW) only control was included to assess test organism heailth. Separate laboratory control
sediment (LCS) exposures with either MHSW or CRW were included to assess test acceptability
requirements.

C. dubia survival and reproduction in the CRM4.5 treatments were compared to survival and reproduction
in a CRS control with CRW. Survival and reproduction of C. dubia neonates in the CRM4.5 treatments
were not reduced when compared to survival and reproduction in the CRS control. Test results are shown
in Table 1.

Table 1. Ceriodaphnia dubia Chronic Survival and Reproduction Test Results for CRM4.5.

SURVIVAL REPRODUCTION
NOEC / LOEC = 100.0 /> 100.0% | NOEC /LOEC = 100.0/ > 100.0%
IC2s > 100.0% IC2s > 100.0%
INTRODUCTION

EE USA was contracted by Tennessee Valley Authority (TVA) to complete whole sediment toxicity tests
with Clinch 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 Clinch River. Clinch 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 February 12 and March 22, 2011, on ice and with custody seals
intact (Appendix D).

This test, which was performed on one (CRM4.5) of the eight sediment samples obtained from the Clinch
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 3.75 to 9.75 hours
old when this test was initiated. Ten replicates of each control treatment and six CRM4.5 concentrations
were prepared the day before the test was initiated. CRM4.5 dilutions were prepared with CRS. CRM4.5
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 March 29, 2011, at 1545 and completed April 5
at 1315.

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, CRM4.5 E-094-11: C. dubia
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ENVIRONMENTAL ENTERPRISES USA, INC.

On February 12, 2011, the CRM4.5 and CRS samples were delivered to EE USA and stored at 0.1 to
6°C. On March 22, 2011, the CRW sample was delivered to EE USA and stored at 0.1 to 6°C (Appendix
D & Table 2). Two 1-liter containers each of CRM4.5 and CRS were put into separate mixing bowls and
large bark pieces, rocks, and leaves were removed with forceps. 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 March 28" (Day -1), the density of each sediment, LCS, CRS, and CRM4.5, 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 CRM4.5 were made with CRS
according to the calculations on page 1 of Appendix A. For each treatment, 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. Clinch River Site Sediment, Reference Sediment, and Water Samples.

TVA Sample ID EE USA Date Collected Date Received
Sample ID
BULKSED-CRM4.5-EEUSA E-094-11 February 8, 2011
Composite Sample, Site Sediment (CRM4.5) @ 1058 February 12, 2011
BULKSED-CLINCHREFERENCE-EEUSA February 9, 2011 | @ 1240
. ) . E-095-11
Composite Sample, Clinch Reference Sediment (CRS) @ 0940
BULKSW-CRM7.0-EEUSA E-189-11 March 21, 2011 March 22, 2011 @
Grab Sample, Clinch River Water (CRW) @ 1302 0830

SCAP and YCT were added to aliquots of the overlying waters, MHSW and CRW, 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
CRW. The MHSW and CRW aliquots were warmed up to 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 +
CRW replicates received 20 mL CRW. Twenty mL of CRW were added to each replicate of the CRS and
CRM4.5 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 chlorine, and ammonia were measured in CRW and each batch of
MHSW (Appendix A, page 2 & Table 4).

TVA, CRM4.5 E-094-11: 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
March 29 — April 5, 2011 Max
% Temperature, °C Dissolved Oxygen, mg/L |
Sample Initial Final Initial Final
24.7 24.8 7.1 6.6
MHSW | 244 251 | 245 251 | 67 73 6.5 6.9
LCS + 24.7 24.8 7.1 6.5
MHSW | 244 250 | 244 252 | 6.8 7.3 6.3 6.8
LCS + 24.7 24.9 74 6.2
CRW 245 249 | 245 252 | 68 7.4 6.0 6.4
CRS + 24.7 24.8 6.4 5.9
CRW 245 249 | 247 251 | 6.2 6.9 5.4 6.4
24.7 24.7 6.3 5.7
10.0 245 2651 | 245 250 | 5.9 6.6 5.2 6.2
24.7 24.8 6.2 5.3
20.0 244 251 | 243 251 | 58 6.5 5.0 5.6
24.7 24.8 6.3 5.2
40.0 244 252 | 245 250 | 59 6.5 4.8 5.5
246 24.8 6.3 5.4
60.0 244 250 | 245 252 | 59 6.6 5.0 6.0
24.6 24.8 6.4 5.4
80.0 244 250 | 245 251 | 6.1 6.7 4.9 6.0
246 24.7 6.3 5.4
100.0 244 250 | 244 250 | 6.0 6.7 5.1 5.6

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

CRW MHSW MHSW MHSW MHSW

Collected 3/21/2011 i i i i
Batch Number BULKSW-CRM7.0-EEUSA | FW-032-11' | FW-033-11% | FW-034-11° | Fw-035-11°
Alkalinity, mg/I 132 60 68 72 76
Hardness, mg/l 120 88 108 92 96
Conductivity, pmhos/cm 307 321 331 334 348
pH. su 8.1 7.9 7.8 8.1 8.2
Dissolved Oxygen, mg/l 8.4 8.2 8.2 8.1 8.2
TRC, mg/| 0.00 0.00 0.00 0.00 0.00
Total Ammonia, mg/l <0.02 <0.02 < 0.02 <0.02 <0.02

' used 03/28-30/2011

2ysed 03/31/2011

3 used 04/01-02/2011

* used 04/03-04/2011

TVA, CRM4.5

40of7

E-094-11: C. dubia




ENVIRONMENTAL ENTERPRISES USA, INC.

The test was initiated March 29" (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 CRW 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 > 60% 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 (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 for a
significant difference between survival in the CRS + CRW control and each CRM4.5 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 organisms to a known toxicant was determined by performing a chronic Standard
Reference Toxicant (SRT) test, CD1103, with potassium chloride (Sigma Chemical, Lot 099K0202). The
most recent SRT test was initiated on March 24, 2011, with less than 24-hour-old C. dubia neonates.

RESULTS AND DISCUSION

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 27.1.

The No Observed Effect Concentration (NOEC) for survival was 100% CRM4.5. The Lowest Observed
Effect Concentration (LOEC) was > 100.0% CRM4.5. The IC;s, a point estimate of the concentration that
causes a 25% reduction in survival was > 100.0% CRM4.5 (Appendix B, page 1 & Table 5).

The NOEC for reproduction was 100.0% CRM4.5. The LOEC was > 100.0% CRM4.5. The Minimum
Significant Difference percent for this reproduction data set was 7.7% (Appendix B, page 2). The IC»s, a

point estimate of the concentration that causes a 25% reduction in reproduction was > 100.0% CRM4.5
(Appendix B, page 2 & Table 5).

TVA, CRM4.5 E-094-11: C. dubia
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Table 5. Summary of Percent Survival, Mean Reproduction, and Survival and Reproduction
NOECs, LOECs, and IC,ss for CRM4.5.

LCS+ [ CRS + | 10% 20% 40% 60% 80% 100%
CRW | CRW | CRM4.5 | CRM4.5 | CRM4.5 | CRM4.5 | CRM4.5 | CRM4.5
% Survival 100 100 100 100 100 100 100 100
Mean Reproduction 28.9 29.9 29.0 28.8 30.1 28.2 29.0 28.3
NOEC LOEC IC,s
Survival 100% CRM4.5 > 100% CRM4.5 > 100% CRM4.5
Reproduction 100% CRM4.5 > 100% CRM4.5 > 100% CRM4.5

In summary, C. dubia survival and reproduction were not significantly reduced in any control or CRM4.5
treatment. Survival and reproduction statistical data for the MHSW only, LCS + MHSW, and LCS + CRW
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 IC25 %CV with 75" and 90" Percentile Warning Limits
Control Repreduction with Lower Limit

Control Reproduction %CV with TVA Limit

Reproduction PMSD
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3/28/2011, 10:06 AM

Inc.

Cladoceran, Ceriodaphnia dubia

Whole Sediment Survival and Reproduction Test

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

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

TVA, Kingston Monitoring and Analysis Project

CRM4.5 Sediment & CRS Reference Sediment

Environmental Enterprises USA,

Density
LCS CRS CRMA4.5
648 7 gdomt | (323 gioml | S$F 99 glao mi
£7. %7 g4oml | 4306 g40ml |53 ){ g/a0mi
64,85 94oml| 22/ ga0ml| S /L glaoml
MEAN | £7.54 g/a0ml| £ /7 gldoml| S %<& Sg/a0 mi
a/ml Y4 /59 / >Y
glsm| &g, 70 270 &. )0
Scale ID N N N
Date & Time |3 2%- 14 1030 | 026\ \3SD| 02.28-11 140
Initial N N6 d6—
Test Concentrations, % CRM4.5
Sez?rﬁ‘elnt grams CRWi/rep MHSWirep Tecrzl,-izaéte, s
Ceriodaphnia Vol./ CRM4.5 CRS LCS sediment/ | Day |Days| Day | Days
dubia Conc., ml ml/gram | mi/gram | ml/gram | replicate 0 |1-6] O 1-6 | Sed | H20
100.0% 400  |400/57%6.3 0 0 6. > 20|15 o | o
80.0% 400  [20/y29/ 807 /2.3 0 f5r |20 w]o o3|\
60.0% 400  [240/31..4 160/ 252.7 0 7.04 20|15 | 0 0 2 \:
40.0% 400 160/ 2// S 240/ 379.0 0 J.f{r 20| 15 0 0 N
20.0% 400 |80/ 7 3 |38201 553 0 7,46 20151 0 0 [T
10.0% a0 lo/s7.¢ [60/sygs| o 774 |20 15| 0 | 0 | O \g
CRS w CRW 400 0 400/ 4.7 0 7.90 2011 | 0 0 Q }
LCS w CRW 400 0 0 400 /57578 | 4. 70 20 [15)] o 0 a
LCS w MHSW 400 0 0 4007146759 | 420 0|2 | 15| 4G §
MHSW n/a 0 0 0 na 20 [ 15 |

Data pages & Calculations by: %//W

TVA, CRMA4.5, Site Sediment
TVA, CRS, Reference Sediment
TVA, CRW, River Water

C. dubia 7-day Chronic.
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3/28/2011, 10:06 AM
Inc.

Environmental Enterprises USA,

MHSW = Moderately Hard Synthetic Freshwater

MHSW MHSW MHSW MHS W Meter #
Date 03/28/2011 O>12/ 12011 | _¥ 1/ 12011 ¢/ 3/204 mn
Batch # FW-0 %22 -11 FW-0%3 -11 FW-03Y 11 | fFu-035~l
Alkalinity £o 649 72 b4
Hardness 14 g 72 7¢
Conductivity 22( 3 5( 23y Xz Até
pH 77 7% 7/ 72 Q%
DO g2 g 2 5./ g 2 s7
TRC o o2 Q. 00 2.00 2. 00 A27
Ammonia Lpo.02 to.02 oo co 0
Initial pep Jw Dt 7<)

CRW = Clinch River Reference Water

CRW CRW Meter #
Date 25011 | 1 12011 m
Batch # Delivered 03/22/2011 | Delivered / /2011
Alkalinity /22
Hardness /20
Conductivity 3,7 VaA
pH g/ a8
DO (24 57
TRC 2.00 A27
Ammonia 0. 02
Initial o

Alkalinity: mg/l as CaCO; Hardness: mg/l as CaCO; Conductivity: uS/cm pH: su
TRC: mg/l  Dissolved Oxygen (DO): mg/l  Total Residual Chlorine (TRC): mg/l Ammonia, Total: mg/l

Comments: C /A% —-44,,,,@, A ey e iﬂ,zca;; o€ o lbe cm /e’m )

CAA LS = ity /o v iPh b 5l gil o0 hor.

7.0 Faely

L

TVA, CRMA4.5, Site Sediment

E-094-11
TVA, CRS, Reference Sediment E-095-11
TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
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3/28/2011, 10:06 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:
A2. GUIDANCE FOR CONDUCTING SEDIMENT TOXICITY TESTS WITH
DAPHNIA MAGNA (D. magna) AND CERIODAPHNIA DUBIA (C. dubia)

TVA, Kingston Monitoring and Analysis Project
CRM4.5 Sediment & CRS Reference Sediment

Test Organisms Age: 2.75- 775 Hours Old )
Test Organigms Source: ﬁ £u44A TestinitiationAt: _ /645  on__ 2 /27 /2011
ant

Counted by: _[lzn (/L. QCIQAbY: [fowsrecor %3@5
Loaded by: _ Jar t ¢ Janred Organism Lot# ¢ Do 225 //-¢3

Exposure Chamber: 8 dram vials. Feeding: 0.1 ml S. capricomutum (Lot # 5 Z-7 )&
0AmYCT(Lot#____ Y 3-(/ ) /15 ml.

C. dubia Daily Survival & Reproduction Data

Treatment: MHSW only.
o No. of
REP| 1 2|3 | 4|56 |7 ]|8]|9]10 Sl;’r Neonates | Tech
" | PerDay | CD H20
o /JojJojofofjo|oOo|O 0|0} O/ m |2y V.
1| Ololo| olo|olo|o|olo|w| o |swl
EZOﬂoﬂooooaa/moﬁwm
a 3 Olo| ¢o| 2| ¢| o ol ¢o| 2| o\ #p o ﬂcf -‘((,
LYYl Y vy | 4IF || ion| 38 (o2 T
s | ol w412 o] o|[@olws]| ss |ow|1d
s |y lolizlizlo [to]o 2| ikiz]mo | 77 |owly
Ty e o2t o |t 1Y jor | 6 D0 |~
3rd Brood Reproduction Per Replicate Mean CV% i
LA 25|11 2¢| W% |27|26 | 1 |27| %0 |25 M

Comments: 4 /jvﬂ,/,f brovd. A4 ‘{/////

TVA, CRM4.5, Site Sediment E-094-11
TVA, CRS, Reference Sediment E-095-11
TVA, CRW, River Water

E-189-11
C. dubia 7-day Chronic.
Jof 12



3/28/2011, 10:06 AM Environmental Enterprises USA,
inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: LCS w MHSW.
% No. of
REP| 11 [12 |13 |14 [ 15|16 |17 | 18 | 19 | 20 sur. | Neonates | Tech
PerDay | CD H20
o jojJojofofojo]|ojo|oO|oO| m m | M\
11 0|0lolo|l ol o] olo] elo | o] o |V
220000001100//00pﬂ4ﬂ4p
Q3| plo|lo|le|o|2|lo|lo|e]| oo o |41
d Lty g 12 1S ly |l dqlyid|Ylro| 37 |04 ¢
S5l ojmlo|Tlolpll|lole /oo 329 lov|l1e
6 [rZjo1d|o |y |tz o|r¢liz]o lyoo| 7¢  |pd |Ih-
TS i 3lnzdg | fro0d] 7 ool g |9 —
3rd Brood Reproduction Per Replicate Mean CV% i
5 12612425 |27 | %0 |25 | 2% 32 |24 |20 | 114
Treatment: LCS w CRW.
% No. of
REP| 21 |22 |23 |24 125 |26 |27 |28 |29 | 30 Sur. Neonates Tech
PerDay | CD_H20
o Jojojofo|Jo|o|o|o|o]|o] m R AVZ A
V| |02 |o|lolol|o |o|2|2|/m]| o |osv|i-
X121 2 0lolo|p|o|o|2|o 2|/ o |#¥]TE
Q|3 | 2|y e|lo| bdo|z|lolo|o|lw | 7, |vele
s lolo | Yy vy |2l vl «lsimw] 3/ |sw|7c
S (pwly lololololszla 12w Vo | ¢ |gw|TIC
6 |olotzliy|(2|i2z| ol ololol/m]| 50 |sw |7
TN 1217106 1S3 /10 /sl foo | 137 WYt |~
3rd Brood Reproduction Per Replicate Mean CV% i
27127129135 %23 |29 23| % |26 | 139 19
Comments:
TVA, CRM4.5, Site Sediment E-094-11
TVA, CRS, Reference Sediment E-095-11
TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
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3/28/2011, 10:06 AM
Inc.

Environmental Enterprises USA,

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: CRS w CRW.
% No. of
REP| 31 |32 |33 |34 | 35|36 |37 |38 |39 |40 | o |Neonates| Tech
" | PerDay | CD H20
o |lojo|lo]o|o|Oo|OjO]O|O/| m m W \Yh
1 | plolo|ololel ol e| o 2| je0| o (YO}
|2 | glolo|o |0 |o |o |2l |Dlro| » [4PTL
<
Slsl|oloelololel O | o 0| o|lws | ¢ |41
s [ yls [ SIs|Ylyle|sg|d|Y|w| 3 |9«
s | ol 270l ol il il o] 0](3] wo| €8 92|11
s |9l ol\yfoluloliz|pim|o|wo]| S22 4w\l
7 Lrslislyslus i3l o |té1té]19|too (36 (90|~
3rd Brood Reproduction Per Replicate Mean CV% i
w [20]32] 20| 24]22]27 3¢ |32]17¢ 2995,
Treatment: 10% CRM4.5 w CRW.
% No. of
REP| 41|42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 Sur Neonates Tech
) PerDay | CD H20
o lo|lojo|o|ofjo|o|lo]|o]o| m mn o \gd W
1106 |p | 0|0 |2|o|e|e|o o <& M|/
22// 0 lo el 2lo| o| 2| wo o |p0|TK
al 3 | 2o |le|lo|o|loe|2 |0 2|0 |wo| o |AeTC
4 | oy Y | SI¥I3|91Ylw |S|reo| ¥3 |d9|TK
s |yl lo | Alezlrolf4N 2lizliwvo | 72 |2y TE
6 |ploldlplololoe\aNplolw| 3% |sw |y~
7 1 L3l s 33l e 1SSty (yoo | 142 |0y | —
3rd Brood Reproduction Per Replicate Mean CV% i
7321129 | 2% |26 (17 | 30|37 (27|21 |24.0] 7.2

Comments: ¥ 6follthm,ﬂf . O ‘*/ 1//

TVA, CRM4.5, Site Sediment
TVA, CRS, Reference Sediment

TVA, CRW, River Water

C. dubia 7-day Chronic.
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3/28/2011, 10:06 AM
Inc.

Environmental Enterprises USA,

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 20% CRM4.5 w CRW.
% No. of
REP | 51 | 52 | 63 | 54 | 65 | 56 | 57 | 58 | 59 | 60 | o= | MNeonates | Tech
PerDay | CD H20
ololo|lo|o|Jo|o|o|ojoOo ] oO/| m m | Y-
1 | Ol ol ol ol olo|l o] slole | (00 o o4\
zzooooooﬁooamoﬁﬂwﬂr_
al3 |pglo|¢|f|dio]|o|o|O| o] /o] 12 ¥ | 1e
a lylylolo oY [S|H|S|]|/w]| 20 |41
5 | olo |w|wlw| T |wloele |0 |22 49 LM |TC
6 |yl alolololololiz]ivlizloo] 58 |po|Vh-
7\ ey 13107 |15 2| Wt oo | 127 ow |
3rd Brood Reproduction Per Replicate Mean CV% 11
12121\ %/ 28|24 172723230283 | 5.67
Treatment: 40% CRM4.5 w CRW,
% No. of
REP| 61162 | 63|64 |65 |66 | 67 |68 |69 |70 Sur Neonates Tech
" | PerDay | CD_ H20
o(ojo|o|o|oOo]Jo|O}|O]|O| O} M | puf |V
1\ plol ol olo | 9|2 2|0z [100| o W&/~
12 |ololo lolo|o|lole |z 2|/ s |YVL|TC
<
|3 | olpglo|lo|lY4|v|o|o]|e]| o|too 3)‘7’@/14%/'([_
4 |Sly s |[Y|o|S|¢|S|Y|Y]|r00]| Yo |V
s |olwt|ofltz|pwlo|plw!| ol |10 | 5 |0u|TC
6 |/2|o0|/2|o|o|w|o | o|/3|e |lvo| 47 |[PYI—
7 (0106 s [id {1 1)Z /S |7 1S |17 (0o | 145 |dw|—
3rd Brood Reproduction Per Replicate Mean CV% i
2712222322029 |27 |27|22|22|30.1 | G.lO

Comments: @ q/r,:,/,q LG o ‘f///

TVA, CRMA4.5, Site Sediment
TVA, CRS, Reference Sediment
TVA, CRW, River Water

C. dubia 7-day Chronic.

6 of 12

E-094-11
E-095-11
E-189-11



3/28/2011, 10:06 AM Environmental Enterprises USA,
Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 60% CRM4.5 w CRW.
% No. of
REP | 71 | 72 |73 | 74 | 75 |76 | 77 | 78 | 79 | 80O Sur Neonates Tech
" | PerDay | CD H20
o |ofoJo|lofo[oJo|ojo|o]| m o |0y,
"\ | P o|lo|e|lelo| ololo|elbo| ©0 Y|y
x| 2lolplo|g|e|o|olo]0|0 (00| 72 vy | TIC
A3 | ol pl o 2lo|lo|lz2le|elo |t o |[IPTC
4 \Yly |3 1415124 |ly| q|S [ltee]| Yo |dw|TEC
5 113y |12 jolpjo|l o9 | 0| 2 |20 77 0¥ | L
6 |olo| ololo|tFe|Uulw ]| olwol 3¢ |09V -
7 VIS fo et L 16 LB US o0 | 130 (V|
3rd Brood Reproduction Per Replicate Mean CV% i
32| 24|25|28 (26 |27 |29|2% |26 |22 |282 | 3494
Treatment: 80% CRM4.5 w CRW.
% No. of
REP| 81|18 |83 |84 |8 | 8 |87 |88 |8 |90 Sur Neonates Tech
" | PerDay | CD H20
o lolo]lolo|lofo|lo|o|o|o]| m R AV/ >
V1 2lplol Ololololo|o2lo |foe| 2 |AY VA
;2anoapoyaomug o | TC
0|3 0lvlgplolo|l slo|4|d|o|lwe| & ||«
4 | 4 £ |S|s |6 4l v|lolo| ¢v|iool % |y Tk
5 lpopliz3|lo|lw| ololo /2| o|lwo]| 44 Jw | L
6 |yplo [12lo |13l l/felo |2 lwlwo | 66 P9 |14
7 |12 |15 gy |12 2 e [t e | 13 (v |
3rd Brood Reproduction Per Replicate Mean CV% i
24|24 |26(29|%2(28|27(30%/ |2 ]29.0 | 107~
Comments:
TVA, CRM4.5, Site Sediment E-094-11
TVA, CRS, Reference Sediment E-095-11
TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
70f12



3/28/2011, 10:06 AM Environmental Enterprises USA,

Inc.

C. dubia Daily Survival & Reproduction Data Cont.

Treatment: 100% CRM4.5 w CRW. \
o% No. of
REP | 91 [ 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | ' | Neonates Tech .
) PerDay | CD H20 | Time
o lolofoflo|lo|ojojo|o]| o | wm I s | Vi [15¢5
1 |\l ole|lole|o]|lolel o) o |V o P |\ oo
E 2 21 01lp | e 21l oy |o | o /00 0 2P | T 1dso
o\ 3 ol 2l ol o jlolp |lo|le]| e 4o S Ip | T | N0
a ylele |Slo|ls|S|Is| ¥ ¢ tw| ¢f |99 |TL |22
5 11010 V2 | o | (4N| 2lo [ 2lie Jwe| 67 | #v| ¢ |0us
6 |o |slo || O ’\(L) wl gl 0| o0 liw | 43 |92 | Vi 1200
Tyl 0| 599|873t 34| /12 | 124 |0 |— [IHS
3rd Brood Reproduction Per Replicate Mean CV % i
29127127 12534 24]27]2 7|30 | 22 |283 | 3.82

Calculations by: &4 W QA/QC by: @MQMM

Data Entry by:
Double Data Entry by: W 3 2 / or
QA/QC Officer: YA v/ b

Comments: X ,9///# Lmrr) q, {///

TVA, CRMA4.5, Site Sediment E-094-11
TVA, CRS, Reference Sediment E-095-11
TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
8of 12



3/28/2011, 10:06 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/|

Day 1 Controls | Treatment % CRM4.5
MHSW Clinch River Water Meter #

0328111 | MHSW bﬁg\;\, 'é:lfv{,* crs | 100% | 200% | 40.0% | 60.0% | 80.0% | 100.0%
O VTl 2q |74 | 6%\ | | €26 | &y | ST
-

e 1247 245 2% s | 276|245 eSS | 2w 1| 244 | 2¢.7|2¢.5 | AW

Tech. Initials Initials: g
Times Initial Time: /6 22
Day 0 Controls | Treatment % CRM4.5
MHSV:_ICS e Clinch River Water Meter #
03/29/11 | MHSW MHSW | CRW CRS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO
F

N 7323|724\ 4q¢ | 3| ca|ay |66 |66 (&) 157

Temp
F
247 | 24| 246|247 [24.7 | 244 | 148 | 2¥-7 | 244 | 246 |AY
Tech. Initials Finals: /), et ve colle. 0N Initials:  Peg
Times Final Time: ,,,//7 Initial Time: /775
Day 1 Controls | Treatment % CRM4.5
MHSW Clinch River Water
03/30/1 | MHsw | LES* | LCS * 9 g g g g eter#
MHSW | CRW CRS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO .
fléo|de | 425y s2 |53 |Ss |s.72]|Ss|sy |57
V72122 |21 | 6v|59|4, | 63|62 |62 60|57
Temp -
| 249|249 | 150|249 | 252|157 |29-2 | 252|251 |1950| AY%
12501250 247|249 |25/ 2500 | 15150 (250|250 | AY
Tech. Initials Finals: & ¢p Initials: Deg)
Times Final Time: 2 4 3o Initial Time: J[ /S
TVA, GRS, Reference Seciment E.095.11
TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
9of 12



3/28/2011, 10:06 AM

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/|

Environmental Enterprises USA,

Day 2 Controls ] Treatment % CRM4.5
2y MHSW Clinch River Water Meter #
03/31/41 | MHSW | oGS | 1225 | CRs | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO : .
Flod |66 |44 646258 |ss|o|&ol56 |57
N 727 |67 (20| 45|65 |gr|62r|62 |6 |3 |57
Temp
FL2YS | 296 |24 6 | 247|248 | 24.2| 7464 | 24§ | 2145 | 244 | A%
1244 248 [ 247 2¢¢ | 1t6|V4. 4| 246 | W5 |2¢4 |24 0 | AU
Tech. Initials Finals: J.p Initials: g).g/
Times Final Time: » ¢ 3, Initial Time: /4 3o
Dav 3 Controls Treatment % CRM4.5
ay MHSW Clinch River Water Meter #
0401111 | MHSW | fOS % | LCS % | GRS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO /s , )
Fl 6% 6.6 | 4256 | o |SY |sy St |sq sy |57
W70 | €5 (7.0 |65 | ¢ | €y|ée | €y |5 |6¢ |47
Temp
Fl2ys | 2¢s |29 |24y | 246|248 |24 7 |29 | 247 | 247 | 44
v g |2edl s 25|24 7L s LY | 24| 146 | 2ds | A
Tech. Initials Finals: p oy Initials: g g
Times Final Time: 0450 Initial Time: / ¥ 20
Comments.
TVA, CRM4.5, Site Sediment €-094-11
TVA, CRS, Reference Sediment E-095-11
E-189-11

TVA, CRW, River Water

C. dubia 7-day Chronic.
10 of 12




3/28/2011, 10:06 AM

inc.

C. dubia Water Quality Data Cont.

Environmental Enterprises USA,

All Treatments: Initial Temp.: 23.5 to 26.4°C; Initial DO: 4.0 to 8.3 mg/l

Day 4 Controls i Treatment % CRM4.5
MHSVCICS s Clinch River Water Meter #

04/02/11 | MHSW MHSW | crw CRS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO -~ /. - —
s 163 01¢C) 147 4o SSs |SY|Sé|Ss |55 |5
U717/ | 24|62 ¢e| e b5 65|35 |3 |57

Temp P ~ - — -

FI25- (| 12| 25 22570 | 1570|249 2570 (15Tt |25 |2 50| AL
V62452451247 2¢¢ | 247 |24 7] 2 glrd 72]2v.6 | 44
Tech. Initials Finals: 1), 0 Initials: Z.¢7
Times Final Time: 0 /5o Initial Time: // 35
Day 5 Controls I Treatment % CRM4.5
MHSVC/CS . Clinch River Water Meter #

04/03/11 | MHSW MHSW | crRw CRS 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%

DO
Flés | 63|50 | S?2|ss|So | %950 |s2|5¢ |47
|20 |70 |69 6.2 |67 )65 |6s |6¢ |gr | &2]359

Temp —

FIZ72.0 (2850 249|248 |2¢7 |22 |24 G (247 |2v¢ |2v.6 | #u%

246 |44 [ 244|285 |24 S [ 245|247 | 29S|t |y | 4
Tech. Initials Finals: ¢% /) Initials: /g

Times Final Time: p 7,0 Initial Time: /2 /p

Comments:

TVA, CRM4.5, Site Sediment E-094-11

TVA, CRS, Reference Sediment E-095-11

TVA, CRW, River Water E-189-11

C. dubia 7-day Chronic.
11012




3/28/2011, 10.06 AM
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/I

Environmental Enterprises USA,

Dav 6 Controls | Treatment % CRM4.5
ay MHSW Clinch River Water Meter
LCS+ | LCS + ., R . , . )
04/04/11 | MHSW | ot | Gy | CRS | 10.0% | 20.0% | 40.0% | 60.0% | 80.0% | 100.0%
DO ‘ | i
Flés |64 |3 | co | Ss|s3|solss |47 |57 | <
| é-7 LE 6% |c2| o |58 |62 579 |6 | &0 | 57
Temp
Fl 2492 | 249|248 | 24§ |24 [24% |249 | 1¥7 |21 4% | 48 | 4Y/4
| 24 248 D46 (24 2249 v g 249 € 1) 247 | A4
Tech. Initials Finals: ). Initials: [t/
Times Final Time: g 2o Initial Time: /&/ ¢
Day 7 Controls | Treatment % CRM4.5
ay MHSW TVA Supplied Clinch River Water Meter #
0405111 | musw | LCS* | LCS*+ | ops | 10.0% | 200% | 40.0% | 80.0% | 80.0% | 100.0%
MHSW | CRW : : - : ' :
DO _
Flgdled |61 | So|sc7)s0| ¢8|52| 61 |st2] <
Temp I —
FI2VE |24y |G &S| N7 | L E (246 | 295114 5| 245|247 | A4
Tech. Initials Finals: {/,p Initials: /¢
Times Final Time: 02720 Initial Time: /1,@
Comments:
TVA, CRM4.5, Site Sediment E-094-11
TVA, CRS, Reference Sediment E-095-11
E-189-11

TVA, CRW, River Water

C. dubia 7-day Chronic.
120f 12




Environmental Enterprises USA, Inc,

APPENDIX B .



Cerlodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:

3/29/2011

End Date: 4/5/2011
Sample Date:  2/8/2011

Test ID:
Lab ID:
Protocol:

cd09411
EE USA

ASTM E1706-05 Annex A2

Sample 1D:

Sample Type:
Test Species:

CRM4.5

Whole Sediment

CD-Ceriodaphnia dubia

Comments: LCS=Lab Control Sediment; CRW=Clinch River Water, CRS=Clinch Reference Sediment
Conc-% 1 2 3 4 5 6 7 8 9 10
LCS+CRW 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
CRS+CRW 1.0000 1.0000 1.0000 1.0000 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 10000 1.0000 10000 1.0000
20 10000 10000 10000 1.0000 10000 10000 1.0000 10000 1.0000 1.0000
40 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
60 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
80 1.0000 1.0000 1.0000 10000 10000 1.0000 1.0000 1.0000 1.0000 1.0000
100 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 Isotonic
Conc-% Mean  N-Mean Resp Resp Total N ExactP Critical Mean N-Mean
LCS+CRW  1.0000 1.0000 0 10 10 10 0.6238
CRS+CRW  1.0000 1.0000 0 10 10 10 . 1.0000 1.0000
10 1.0000 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 1.0000
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 CRS+CRW
Linear Interpolation (200 Resamples)
Point % sD 95% CL Skew
IC05 >100
IC10 >100
IC15 >100
IC20 >100
IC25 >100
1C40 >100
IC50 >100
page | ToxCalc v5.0.32 Reviewed by #A©



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 3/29/2011 TestID: ¢d09411 Sample 1D: CRM4.5
End Date: 4/5/2011 LabiD: EE USA Sample Type: Whole Sediment
Sample Date:  2/8/2011 Protocol: ASTM E1706-05 Annex A2 Test Species: CD-Cericdaphnia dubia
Comments: LCS=Lab Control Sediment, CRW=Clinch River Water, CRS=Clinch Reference Sediment
Conc-% 1 2 3 4 5 6 7 8 9 10
LCS+CRW 27.000 27.000 29.000 35.000 32000 31.000 28.000 23000 31.000 26.000
CRS+CRW  31.000 30.000 32.000 30.000 28.000 29.000 27000 31.000 30.000 31.000
10 33.000 27000 28.000 28000 26.000 27.000 30000 31.000 29000 31.000
200 31000 27000 27.000 31.000 28000 28000 27.000 29.000 30.000 30.000
40 27.000 32.000 32,000 30.000 30.000 28.000 29.000 29.000 32000 32.000
60 32000 29.000 25000 28000 26.000 27.000 29.000 28.000 26.000 32.000
80 26000 34000 26.000 29.000 33000 28000 27.000 30.000 31.000 26.000
100 28.000 27.000 27.000 25.000 34.000 28000 27.000 27.000 30.000 30.000
Transform: Untransformed 1-Talled Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
LCS+CRW 28900 09666 28.900 23000 35.000 11.925 10
CRS+CRW 29900 1.0000 29.800 27.000 32.000 5.097 10 . 29.800 1.0000
10 29.000 09689 29.000 26.000 33.000 7.624 10 0.914 2.347 2310 29300 09799
20 28800 09632 28800 27.000 31.000 5.623 10 1.118 2.347 2310 29300 09799
40 30100 1.0067 30.100 27.000 32.000 6.156 10 -0.203 2.347 2310 29300 09799
60 28200 09431 28200 25000 32.000 8.491 10 1727 2.347 2310 28600 09565
80 29000 09699 29.000 26.000 34.000 10.151 10 0.914 2.347 2310 28600 0.9565
100 28300 09465 28300 25.000 34.000 8.822 10 1.626 2.347 2310 28300 0.9465
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.05) 0.770118 0.895 0.517368 -0.14767
Bartlett's Test indicates equal variances (p = 0.44) 5.869729 16.81189
The control means are not significantly different (p = 0.41) 0.839181 2.100922
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 2.309865 0.077256 5.295238 4.842857 0.376228 6,63
Treatments vs CRS+CRW
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 93.000
IC10 >100
IC15 >100
IC20 >100
IC25 >100
IC40 >100
IC50 >100
Page 2 ToxCalc v5.0.32 Reviewed by:_M{?D



Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/29/2011 TestID: cd09411 Sample ID: CRM4.5
End Date: 4/5/2011 LabiD: EE USA Sample Type: Whole Sediment
Sample Date:  2/8/2011 Protocol: ASTM E1706-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments: MHSW=Mod Hard Synthetic Water; LCS=Lab Control Sediment;, CRW=Clinch River Water
Conc-% 1 2 3 4 5 6 7 8 9 10
MHSW  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
LCS+MHSW  1.0000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000
LCS+CRW  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+CRW  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 Reviewed by: Mv



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 3/29/2011 TestID: cd09411 Sample 1D: CRM4.5
End Date: 4/5/2011 LabID: EEUSA Sample Type: Whole Sediment
Sample Date:  2/8/2011 Protocol: ASTM E1706-05 Annex A2 Test Species: CD-Ceriodaphnia dubia
Comments: MHSW=Mod Hard Synthetic Water. LCS=Lab Control Sediment. CRW=Clinch River Water

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

MHSW 24000 25.000 27.000 24000 26000 27.000 26000 16.000 27.000 30.000
LCS+MHSW 31000 26.000 28000 25000 27.000 30.000 25000 28.000 30.000 21.000
LCS+CRW  27.000 27.000 29.000 35000 32000 31000 28.000 23000 31.000 26.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
MHSW 25200 09299 25200 16000 30.000 14.586 10
LCS+MHSW  27.100 1.0000 27.100 21.000 31.000 11.063 10 *

LCS+CRW 28900 1.0664 28900 23.000 35000 11925 10 -1.246 1.734 2.505
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.971385 0.905 -0.19986 -0.12009
F-Test indicates equal variances (p = 0.68) 1.321384 6.54109
The control means are not significantly different (p = 0.22) 1.266667 2.100922
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 2.504907 0.092432 162  10.43333 0.22871 1,18

Treatments vs LCS+MHSW

Page 4 ToxCalc v5.0.32 Reviewed by:_MAO



Environmental Enterprises USA, Inc.

APPENDIX C



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

USEPA Control Limits
CV%= 27.8
+2sD 800 q - -
USEPA 00 ]
Control Limit +3SD
700
o 600 ] +2SD
Q 500 | +18D
% 400 ; Mean
] 300 -1SD
28D
USEPA 200 28D
ComrolLimit 1004 oo .3SD
o ———— SN SN PEE LA bt ——t
& & & @"Q §® o8 S 8 S & & © ,,9'@ ,,9"\ O
FFE S “”&% "® d‘“ ~"“ LS it
Date of Test
Test# | Testoate | o' | M2 | 45D | 25D | +15D | +25D | -3sD | +3sp [ToxicantLof
#
CD0910 8/27/2009 350 029K0050
CD0911 912912009 443 397 331 265 462 528 199 594|029K0050
CD0912 1071512009 310 368 299 231 436 504 163 572|029K0050
CD0913 1172712009 294 349 282 216 416 483 149 550|049K0305
CD0915 1272412009 433 366 297 228 435 504 159 573|049K0305
CD1002 172672010 508 320 305 220 474 559 136 644|079K0011
CD1003 21162010 546 412 315 217 509 607 120 704]|079K0011
CD1004 3/23/2010 178 383 260 138 505 627 16 750|049K0305
CD1006 41302010 238 367 243 118 491 615 ¥ 739|049K0305
CD1007 512712010 531 383 255 127 511 639 - 767|049K0305
CD1009 6/21/2010 312 377 253 130 500 623 7 747|049K0305
CD1010 7129/2010 456 383 263 144 503 623 24 743|079K0011
CD1011 8/17/2010 536 395 273 150 517 640 28 762|079K0011
CD1012 9/29/2010 527 404 282 159 527 650 36 772|079K0011
CD1013 10/26/2010 281 396 274 151 519 641 29 764|099K0202
CD1014 1111612010 364 394 276 157 513 631 38 750]099K0202
CD1015 1212172010 506 401 283 165 519 637 47 756/099K0202
CD1101 12712011 539 408 289 170 527 646 51 765/099K0202
CD1102 2/10/2011 376 407 291 175 523 638 59 754]059K0202
CD1103 312412011 485 411 297 182 525 639 68 753|099K0202

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

CD1001 - Training lab tech
CD0914 - Training lab tech

A 8C byt mto sl i



C. dubia SRT, Survival IC25,

USEPA Within Lab %CV Warning and Control Limits

100
90th Percentile 90 |
Warming Limit
2L I e e il il
70 ]
60
75th P.eroef\li!e 50 |
Warning Limit
LR RS i i i
Q 30 - y p I% gg
5 " iw Mean
> 10 7 -2SD
* 0 — x — : :
$ @Q S S & Q\Q O .& Q Q Q\Q 0\0 O 0 0 N Q\\ Q\\
6‘1',\(1?;\'19{» ép{i\q’:s" {ﬁa\m,ﬁ'\&éﬁm \"’-’Q 6’1' o \{" ’9{»6 Q\'ﬁ(} 6(9 b\‘iﬁ'\:‘\ ’9\\'{'\\'1' '\Q\w,.&'\rb}(b
Date of Test
. 75th 90th
Test# | TestDate | “CVI°") Me2% | 41sp | 25D | +1SD | +2SD | Warning | Warning |TOXcant Lot
5 | %V Limit | Limit #
CD0910 8/27/2009 13.6 41.0 81.0{029K0050
CD0911 9/29/2009 134 13.5 13.4 13.2 136 13.8 410 81.0|029K0050
CD0912 10/15/2009 153 14.1 13.1 12.0 15.2 16.2 410 81.0{029K0050
CD0O9M3 11/27/2009 174 14.9 131 11.2 16.8 18.6 41.0 81.0|049K0305
CD0915 12/24/2009 174 15.4 13.5 115 17.3 19.3 41.0 81.0|049K0305
CD1002 1/26/2010 176 15.8 13.8 119 17.7 19.7 41.0 81.0[079K0011
CD1003 2/16/2010 17.2 16.0 14.1 123 17.8 19.7 41.0 81.0]079K0011
CD1004 3/23/2010 21.5 16.7 14.1 115 19.3 21.9 41.0 81.0]043K0305
CD1006 413072010 244 175 14.0 10.5 211 246 410 81.0]049K0305
CcD1007 512712010 247 18.2 14.2 10.2 223 26.3 41.0 81.0|049K0305
CD1009 612112010 257 18.9 14.5 10.0 23.4 27.8 410 81.0]049K0305
CD1010 712912010 255 19.5 14.8 10.2 241 28.8 41.0 81.0]079K0011
CD1011 8/17/2010 25.2 199 15.2 10.5 246 29.4 41.0 81.0]079K0011
cD1012 9/29/2010 25.3 20.3 156.5 10.8 251 29.8 41.0 81.0|079K0011
CD1013 10/26/2010 26.6 20.7 15.8 11.0 256 30.5 41.0 81.0|099K0202
CD1014 11/16/2010 26.8 211 16.2 11.2 26.0 31.0 41.0 81.0|099K0202
CcD1015 12/21/2010 271 21.5 16.4 114 26.5 315 41.0 81.0|089K0202
cD1101 112712011 276 218 16.7 11.7 26.9 31.9 41.0 81.0|099K0202
cD1102 2/110/2011 278 221 17.0 11.9 27.2 323 41.0 81.0|099K0202
CD1103 24/2011 27.8 224 17.3 121 27.5 32.7 41.0 81.0]099K0202

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

CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/t. KC!

CD1001 - Traini
CDO0914 - Traini

ng lab tech
ng lab tech
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C. dubia SRT KCI
%CV = 28.0 Survival PMSD
45
+2 SD
a +1SD
&
g Mean
g 18D
7]
28D
5 N
0 + + + 4 ; ;
) N N
,\{L@Q @@Q 496': <9@ &9 &\;b'@ o8 \ 09 (19»9 Q® '9'9 {9\0 {9\0’\ (‘9\" S {19\
by ©' O
F P o P s e '9%\&&»\&
Date of Test
Survival Toxicant Lot

Test# | TestDate | o cp Mean 48D 28D +1SD +2SD #
CD0910 8/27/2009 177 029KC050
CD0911 9/29/2009 18.0 17.8500 17.6379 17.4257 18.0621 18.2743|029K0050
CD0912 10/15/2009 19.2 18.3000 17.5063 16.7125 19.0937 19.8875|029K0050
CD0913 11/27/2009 25.8 20.1750 16.3694 12.5638 23.9806 27.7862|049K0305
CD0915 12/24/2009 14.1 18.9600 14.6888 10.4176 23.2312 27.5024|049K0305
CD1002 1/26/2010 21.5 19.3833 15.4248 11.4663 23.3418 27.3003|079K0011
CD1003 2/16/2010 14.1 18.6286 14.4999 10.3713 22.7672 26.8859/079K0011
CD1004 312312010 30.9 20.1625 14.3803 8.5081 25.9447 31.7269|049K0305
CD1006 4/30/2010 33.0 21.5889 14.6921 7.7953 28.4857 35.3825|048K0305
CD1007 5/27/2010 24.3 21.8600 15.3013 8.7427 28.4187 34.9773|049K0305
CD1009 6/21/2010 28.4 22.4545 15.9275 9.4004 28.9816 35.5087|049K0305
CD1010 7/29/2010 34.2 23.4333 16.3463 9.2593 30.5204 37.6074}079K0011
CD1011 8/17/2010 16.2 22.8769 15.8012 8.7256 29.9526 37.0283}079K0011
CD1012 9/29/2010 141 22.2500 15.0586 7.8672 29.4414 36.6328/079K0011
cD1013 10/26/2010 248 22.4200 15.4580 8.4979 29.3810 36.3421{099K0202
CD1014 111612010 28.9 22.8250 15.8076 8.9903 29.7424 36.6597|099K0202
co1015 1212112010 22.0 22.7765 16.0758 9.3751 29.4772 36.1779]099K0202
CD1101 112712011 24.7 22.8833 16.3669 9.8505 29.3998 356.9162|099K0202
CD1102 2/110/2011 17.7 22.6105 16.1670 9.7235 29.0540 35.4975|099K0202
CD1103 3/24/2011 28.5 22.9050 16.4966 10.0882 29.3134 35.7218]099K0202
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C. dubia SRT, Reproduction 1C25, mg/L KCI
USEPA Control Limits
CV%= 375
+28D 800
USEPA  ggp
Controf Limit
- 700 +3SD
3]
E 600 +25D
§ 500 +1 8D
g 400
d:% 200 t Mean
28D 200 -1SD
USEPA
Control Limit 100 25D
r 0@9 ‘;§9 (@q ép@ é\g@ 4‘9’9 09'9 (\9'9 09@ 09'9 {'9'9 QP ° &9\0 (&\0 {19\" él'&\ {9\"
& oF ) .\@ & E g S P q&to(éi\" o & o
Date of Test
Test# | TestDate Rl‘::pz':' T::;' 48D | -2sp | +1sD | +2sp | -3sp | +3sD T°!'°;m Lot
CD0910 8/2712009 282 020K0050
CD0911 9/29/2009 303 293 278 263 307 322 248 337|029K0050
CD0912 10/15/2009 297 294 283 272 305 316 262 326{029K0050
CD0913 11/27/2009 304 297 286 276 307 317 266 327{049K0305
CD0915 12/24/2009 403 318 269 221 366 415 173 463]049K0305
CD1002 11262010 349 323 278 233 368 413 188 458|079K0011
CD1003 211612010 539 354 262 17 445 537 79 628]079K0011
CD1004 3/23/2010 149 328 217 105 440 551 ¥ 663}049K0305
CD1006 4130/2010 135 307 184 62 429 552 61 674]|049K0305
CD1007 512712010 533 329 194 58 465 601 -78 737|049K0305
CD1009 62172010 246 322 190 59 453 584 72 716]049K0305
CD1010 7/2912010 343 324 198 73 449 574 -53 700]079K0011
CD1011 8/17/2010 518 339 207 75 470 602 -56 733]079K0011
CD1012 9/29/2010 469 348 217 86 479 610 -46 741]079K0011
CD1013 10/26/2010 202 338 206 74 470 602 -57 734]099K0202
CD1014 11162010 320 337 210 82 464 592 45 719]095K0202
CD1015 122172010 382 340 216 92 464 587 32 711]098K0202
CcD1101 112712011 136 azs 199 69 458 587 -60 717]099K0202
CD1102 2/10/2011 292 326 200 74 452 579 -52 705099K0202
CD1103 3/24/2011 370 329 206 82 452 575 41 698]099K0202

CD1005 - IC25 less than lowest concentration tested and could not be graphed
CD1002 - Widened ditution series to 140, 212, 316, 476, & 716 mg/L KC!
CD1001 - Training lab tech

CD0914 - Training lab tech
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e - -
C. dubia SRT, Reproduction IC25
USEPA Within Lab %CV Warning and Control Limits
80 - T
90th Percentile 70 -
WA LMt 1 L o e e e e |
75th Percentile '
Waming Limit 50 1...
775 S 4 +2SD
1 +1SD
-] Mean
g 18D
e -2sD
3
R
Date of Test
. 75th 90th
Test# | TestDate ""l‘::‘;;“ m;',‘ A4SD | 2SD | +1SD | +2SD | Waming | Waming T°"‘°;"‘ Lot
Limit Limit
CcD0910 8/2712009 21.0 45.0 62.0|029K 0050
CcD0911 9/29/2009 21.0 21.0 21.0 20.9 21.0 21.0 45.0 62.0[029K0050
cD0912 10/15/2009 21.3 21.1 20.9 20.7 21.2 21.4 45.0 62.0/029K0050
CD0913 11/27/2009 21.8 21.2 20.8 20.5 216 220 45.0 62.0|048K0305
CD0915 12/24/2009 19.4 20.9 20.0 19.1 21.8 226 450 62.0|045K0305
CD1002 1/26/2010 19.6 20.7 19.7 18.8 21.6 226 45.0 62.0|079K0011
CD1003 2/16/2010 21.3 20.8 19.9 19.0 21.7 226 45.0 62.0|079K0011
cD1004 32312010 25.5 214 19.5 17.6 23.2 25.1 45.0 62.0]049K0305
CD1006 413072010 30.1 22.3 18.9 15.5 25.7 29.1 45.0 62.0|049K0305
cD1007 52712010 311 23.2 19.0 14.7 274 317 45.0 62.0|049K0305
CD1009 62112010 319 24.0 19.2 14.4 28.8 33.6 45.0 62.0[049K0305
CcD1010 7/29/2010 319 24.7 19.5 14.4 29.8 34.9 45.0 62.0]079K0011
CD1011 8/17/12010 31.3 25.2 19.9 14.7 304 35.6 45.0 62.0|079K0011
CcD1012 9/29/2010 316 25.6 20.3 15.0 309 36.3 45.0 62.0|o7sK0011
CD1013 10/26/2010 33.9 26.2 20.6 15.1 31.7 37.3 45.0 62.0]099K0202
CD1014 11/16/2010 34.1 26.7 21.0 15.2 324 38.1 45.0 62.0]099K0202
CcD1015 12/21/2010 338 27.1 21.3 15.5 329 38.7 45.0 62.0]099K0202
CD1101 12712011 37.2 276 21.5 15.4 338 39.9 45.0 62.0/099K0202
CD1102 211072011 376 28.2 21.8 15.5 345 40.9 450 62.0|099K0202
CcD1103 3/24/2011 37.5 28.6 22.1 15.6 35.2 41.7 45.0 62.0|099K0202

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
CD1001 - Training lab tech
CD0914 - Training lab tech
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C. dubia SRT, Control Reproduction,

%CV= 208 USEPA Control Limit
50
c ]
3 40 -
: g 1 +2SD
32 30 | +1 8D
=
g Mean
éUSEPA 1 'SP
Control Limit 215 28D
10 -
0 ' S — et S
& @ @ & ® & ® o"° © & g © S
% ,90:0 @@&, rb&&;»@ g éigv @o o @0&@ ,@d: &@ 00 S
| Date of Test
L )
Mean
Toest # Test Date | Control | Mean “1SD | -2SD | +1SD | +2SD C&::::)l Toxlc:nt Lot
Repro.
CD0910 8/27/2009 28.2 15.0|029K0050
CDo9M 9/29/2009 19.7 24.0 17.9 1.9 30.0 36.0 15.0{029K0050
CD0912 10/15/2009 20.5 228 18.1 134 275 32.2 15.0{029K0050
CD0913 11/27/2009 28.1 241 19.5 14.8 288 334 15.0]049K0305
CD0915 12/24/2009 29.5 25.2 20.5 15.8 299 346 15.0]049K0305
CcD1002 112612010 33.6 26.6 21.2 15.8 32,0 374 15.0|079K0011
cD1003 211612010 26.4 26.6 216 16.7 315 36.5 15.0/078K0011
CD1004 372372010 36.3 27.8 221 16.3 335 39.2 15.0]|049K0305
CD1006 4/30/2010 18.9 26.8 20.7 14.6 32.9 39.0 15.0|048K0305
CD1007 52712010 25.5 26.7 209 15.1 325 38.2 15.0|/049K0305
CD1009 6/21/2010 23.4 26.4 20.8 15.2 32.0 375 15.0]049K0305
CD1010 7/29/2010 23.8 26.2 20.8 154 315 36.9 15.0]079K0011
CD1011 8/17/2010 216 258 20.5 15.2 311 36.4 16.0]079K0011
CcD1012 9/29/2010 27.8 26.0 20.8 15.7 311 36.2 15.0]079K0011
CcD1013 10/26/2010 28.6 26.1 21.1 16.2 31.1 36.1 15.0/099K0202
CD1014 11/16/2010 21.2 25.8 20.9 15.9 30.8 35.7 15.0/099K0202
CD1015 12/2112010 176 25.3 20.1 14.9 305 35.7 15.0|099K0202
CD1101 172712011 17.0 24.9 19.5 14.0 30.3 357 15.0|059K0202
CD1102 2/10/2011 22.2 247 19.4 14.1 30.0 353 15.0]099K0202
€D1103 32412011 26.7 24.8 19.7 14.5 30.0 35.2 15.0/099K0202

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

COD1001 - Training lab tech
CD0914 - Training lab tech
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C. dubia SRT, Control Reproduction %CV

TVA Control Limit
40 —_
TVA
Control Limit

g S0 30 i e c et im e m et cec et temeem el

2

g 5 t +2 SD

RS +1 8D

s Mean

.3 -1SD

8 28D

0 LA - Y - T
(9@ (19& ® \° '9 Q& ° Q¥ 8 & O PN &
| &5 '9 & & & "& St F @f&é‘j@@@g&&&& ‘
i Date of Test i
Control
Test# | TestDate | Repro. ear | 4sp | -2sD | +1sD | 425D Control |Toxicant Lot
%WeV mit #

CcD0910 8/2712009 124 30.0]029K0050
CD0911 9/29/2009 13.3 12.8 12.2 11.5 13.5 14.2 30.0]029K0050
CD0912 10/15/2009 13.8 13.2 12.4 11.7 13.9 14.7 30.0]029K0050
CD0913 11/27/2009 126 13.0 123 116 13.7 144 30.0]049K0305
CD0915 12/2412009 125 12.9 123 1.7 13.6 14.2 30.0]045K0305
CD1002 1/26/2010 14.1 131 124 1.7 138 146 30.0|079K0011
CD1003 2/16/2010 14.0 13.2 125 11.8 14.0 14.7 30.0{079K0011
CD1004 3/23/2010 16.2 136 124 1.1 148 16.1 30.0]049K0305
CD1006 4/30/12010 17.6 14.0 123 10.5 15.8 176 30.0]049K0305
CcD1007 512712010 176 144 124 104 16.4 184 30.0]049K0305
CD1009 6/21/2010 179 147 125 104 16.9 19.1 30.0]049K0305
CD1010 7129/2010 17.7 15.0 12.7 10.5 17.2 19.5 30.0|079K0011
CD1011 8/17/2010 18.2 15.2 129 10.6 17.5 199 30.0]079K0011
CD1012 9/29/2010 18.0 154 131 10.7 17.8 20.1 30.0]079K0011
CcD1013 10/26/2010 18.0 156 13.2 10.8 18.0 20.3 30.0}099K0202
CD1014 11/16/2010 18.2 15.8 13.4 11.0 18.1 20.5 30.0}099K0202
CD1015 12/21/2010 191 16.0 135 1.1 18.4 208 30.0]099K0202
CD1101 172712011 20.8 16.2 136 11.0 18.9 215 30.0/099K0202
CD1102 2/10/2011 20.9 16.5 13.7 10.9 19.2 220 30.0{099K0202
CD1103 3/24/2011 208 16.7 13.8 10.9 19.6 224 30.0]099K0202

CD1002 - Widened dilution series to 140, 212, 316, 476, & 716 mg/L KCI
CD1001 - Training lab tech
CD0914 - Training lab tech
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C. dubia SRT KCI

Reproduction PMSD
CV% = 38.8
EPA
Upper L +2SD
Bound
8 b i
= +18D |
a |
S
(=]
8 Mean
=
k-
2 EPA 20
5 Lower -18D
Bound
-2SD
0 v
S @ o & PR <»° °“°@ 0 @“\9“ e
o\ o Q o>
RO IR SR gl G vl 'f’ & & R ARG S
Date of Test
Reprod Mean Upper Lower Toxicant Lot
Test# | TestDate | oProc- 4sD | -2sp | +1sp | +2sD | PmsD | PmsD
PMSD | PMSD #
Bound Bound
CD0910 812712009 19.7 47 13|029K0050
CDO0911 972912009 21.0] 20.3500| 19.4308] 18.5115| 21.2692| 22.1885 47 13]029K0050
CD0912 10/15/2009 24.0] 21.5667] 19.3614] 17.1561| 23.7720] 25.9773 47 13]029K0050
CD0913 1112712009 35.01 24.9250f 17.9712] 11.0173| 31.8788]| 38.8327 47 13]049K0305
CD0915 12/24/2009 22.9] 24.5200| 18.4301] 12.3402| 30.6099] 36.6998 47 13]|049K0305
CD1002 1/26/2010 31.2| 25.6333| 19.5418] 13.4503| 31.7249]| 37.8164 47 13[079K0011
CD1003 2/16/2010 19.1| 24.7000| 18.6158] 12.5312] 30.7844| 36.8688 47 13|o79K0011
CD1004 3/23/2010 24.8] 24.7125| 19.0793| 13.4461] 30.3457| 35.9789 47 13]{049K0305
CD1006 4/30/2010 37.9] 26.1778] 19.3156| 12.4534| 33.0400{ 39.8021 47 13{049K0305
cD1007 512712010 9.6 24.5200f 16.1930] 7.8659| 32.8470] 41.1741 47 13]049K0305
CcD1009 6/21/2010 38.3] 25.7727] 16.8470] 7.9213]| 34.6984| 43.6241 47 13]048K0305
CD1010 7/29/2010 41.9] 27.1167] 17.4162| 7.7157| 36.8172| 46.5177 47 13]079K0011
CD1011 8/17/2010 11.9] 25.9462| 15.7447| 5.5433]| 36.1476] 46.3480 47 13/079K0011
CcD1012 9/29/2010 10.8| 24.8643| 14.2600| 3.6558} 35.4685| 46.0728 47 13|079K0011
CD1013 10/26/2010 20.7| 24.5867| 14.3117| 4.0368| 34.8616| 45.1365 47 13]099K0202
CD1014 11/16/2010 31.0] 24.9875} 14.9323| 4.8772] 35.0427| 45.0978 47 13]|099K0202
CD1015 12/21/2010 41.9] 25.9824] 15.4177| 4.8530] 36.5470] 47.1117 47 13/099K0202
CD1101 112712011 31.5] 26.2889] 15.9574| 5.6260] 36.6203] 46.9518 47 13}099K0202
CD1102 211072011 19.9] 25.9526] 15.8059] 5.6591| 36.0994| 46.2462 47 13]099K0202
CD1103 372472011 39.6] 26.6350] 16.2981 5.9613] 36.9719| 47.3087 47 13]099K0202
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Environmental Enterprises USA, Inc.
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COURIER TRANSPORT DOCUMENTATION

DATE: 02/11/2011
COURIER COMPANY::
Sonic Subcontractor
From: To:
TVA Environmental Enterprises USA, Inc.
c/o Katie Gassaway 58485 Pearl Acres Road, Suite D
189 Lakeshore Drive ) Slidell, LA 70461
Harriman, TN 37748 Attn: David L. Daniel
1-800-966-2788
865-803-4503 | 985-707-5442
No. of Items: Description:
7 Cooler(s) taped and custody sealed. Coolers are batched 1 of 1,
2 of 2, and 4 of 4 containing water and sediment.
e - L0 20 .
Shippers Name/Companv: ST tleozh M ‘e G‘m‘*‘*“‘&"‘//’l
v i

Date / Time 211 (| I/ Yoo

Courier Signature/Company:JQ./ 21 / /—:»/

Date / Time:_) ~— /I~ ) [%j00

S I N EE ek

Date / Time: Zl//%/// /270 D-/L«/l 19 54%1.6—(

Receipt Signature/Company*

Corresponding Chains of Custody:
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BULKSW-021111-EEUSA page 1 of | P Y
Ninnnnnn i i K\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%ﬁ
N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

O
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\\\\\\\\\\\\\\ e

7
/

/

7/W




Yzl 94
.&3‘.\\\\ Vi %ﬁax\v yjlm valy

137797 U} W «%\K wrS X

th\_ bitobslzxFesb2 _ :(atqeaypdde py) sy BunjaBa ] SAN PAIEIROSSY
;o “AsL san

SHUIWUWOY) [BIIUID)

BElbitlvg]

“:(Kp1oads) 120

sng 9 Xgpod

:(auQ a[211D) Ag pasaaljeqg

waty

PSP I -TE - £] Z > STV L ool \\.:Nmo /sd lﬁﬂv/lﬂl!ﬂly
2 Y
AS9][ 111259 5= = [ 5/ TTED] (T IO
aun | so1Q :uoneII v/(uneudiS) Ag paaasy] awn ] /oreq :uoneiy vA(umeudis) Ag paysmbuijay
umo( do |, wou uf 1] - Apoisn) sjdueg
//
—
-~
T i Trsest [
ST t—
]
/
/
= | 2040 (J a1 -2 WY YN AN b | souengnoqo1 (6) | 2O\ [ 1ozizeo| o _:§.<m:mm$§_93wx,_ﬂ
sowmmaddy | sy | 4@ .._Eowo_ww_:,\ #80) 2w, S TR i e LT ey owq I R R I ey
(aeudosddy se yep) pa129110D -dwop uonduasaq
(arqearjdde se) asn) Aiojeioqe’] LAY ey ydsq ﬁﬁﬂ__“»_ oo awg 1 plet wonaliod | quin ojdures / wonsoynuapy pioval
Jo nqunN
. =7 ¥ § Do 4aC Y] Pma YUY - D Cud S\
- -~ IN -2~ < Mn\q $aC
cpf -l - 2= AL Isgfrar w3 Qeay2hoa - (1Sy) 19010 ﬁwz (VAL
uosyoef auuik ‘(1SY) NAzojosof ruowey :Ag pard9|jo))
"s1aupenqna (701 ) uojjed ¢'g ul pajdajjod . .
Kpnis A)191X0) JUSUIP3S J0) JojRM DDUIAJAL JOATY YoullD Hng S LOL S86 11°D
88L7°996'008 20O 0"LINYD :uoneao]

[otueq 1 plae( uny|

19v0L V1 ‘1IPPHIS

110Z/17/€0 :uonaajjoD sjdures jo aeq

( SUNG ‘peoy SV [18dd S8Y8S
U] ‘YSN sastdigiuy jeuswuodiAug

Apmig ANDIXO | Ysy .| :oweN 103fosq

VAL WD

VSOAA-THIZE0-MSM 1Y

‘ON DO

| Jo | a8uy

MAOINT AUJO.LS) AO NIVHD)




