Intended for
American Electric Power — Clinch River
Columbus, Ohio

ate
August 2017

3P CHRONIC TOXICITY
TEST RESULTS — OUTFALL
D003

PROJECT NUMBER: 20-15119K

NS A ENVIRON WATER

Ramboll Environ Test Log No. 18896 1 0of 47



PN A EES ENVIRON

Ms. Lindsey Forhan, Engineer

Water & Ecological Resources Services
American Electric Power

1 Riverside Plaza, 22™ Floor
Columbus, OH 43215-2373

CLINCH RIVER CHRONIC TEST RESULTS — OUTFALL DO0O3
RAMBOLL ENVIRON PROJECT NO. 20-15119K

Dear Ms. Forhan:

Attached are the results of Pimephales promelas (fathead minnow) and
Ceriodaphnia dubia (C. dubia) chronic (seven day) toxicity tests performed with
effluent samples collected from Outfall DO0O3. Testing was conducted in accordance
with VA permit number VA0O001015. Fathead minnow and C. dubia were exposed
to 8, 16, 32, 64, and 100 percent effluent concentrations. Composite samples
were collected August 21, 23, and 25, 2017 and utilized within 36 hours of
collection. All samples were received between the USEPA-recommended sample
receipt temperature of 0.0 - 6.0 °C. Moderately hard water served as the control
and dilution water for both species. Tests were initiated on August 22, 2017. Tests
initiated August 15, 2017 were terminated early due to no third sample. The data
for these tests are attached.

Test methods followed EPA-821-R-02-013, Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms,
Fourth Edition. Results from the chronic toxicity tests were:

TEST RESULTS FOR OUTFALL DOO3 EFFLUENT

Toxicity Endpoint Permit Limits Fathead Minnow C. dubia
48-hr LC50 100% > 100% > 100%
TUa 1.0 <1.0 <1.0
NOEC Value - Survival 32% 100% 100%
NOEC Value —

Growth/Reproduction 32% 100% 100%
TUC(NOEc) 3.12 1.0 1.0
1C25 Report only > 100% > 100%

LC50 — Lethal Concentration to 50 percent of the organisms, a calculated value.

NOEC — No Observed Effect Concentration, highest test concentration at which there was no
observable effect.

TUc — Chronic Toxic Units, based on the NOEC (100/NOEC).

1C25 — Inhibition Concentration to 25 percent of the organisms, a calculated value.
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No acute mortality was observed in either the fathead minnow or C. dubia tests. The LC50 values were
greater than 100 percent effluent. The calculated TUa values were both less than 1.0.

Results of the fathead minnow and C. dubia tests indicated No Observed Effect Concentration (NOEC)
values of 100 percent effluent for the lethal endpoints and sublethal endpoints, respectively. The calculated
TUCnoEC sublethay Values were 1.0 for fathead minnow and C. dubia, which meets the permit TUcogc sublethaly
value of 3.12.

The controls in the fathead minnow test met all test acceptability criteria (TAC). Precision for the fathead
minnow growth test, as Percent Minimum Significant Difference (PMSD), was within the USEPA PMSD
bounds listed in Table 6 of EPA-821-R-02-013. The concentration-response curve was flat and cannot be
described according to EPA821-B-00-004 Method Guidance and Recommendations for Whole Effluent
Toxicity (WET) Testing. A flat concentration-response is indicative of a lack of toxicity. This test is
considered valid for assessment of permit compliance. The monthly reference toxicant test also met all the
test acceptability criteria.

The C. dubia moderately hard water controls met USEPA TAC. PMSD for the C. dubia reproduction test was
within the USEPA PMSD bounds. The concentration-response is consistent with pattern Type 4 described in
EPA-B-00-004. A Type 4 concentration-response curve is characterized by an increase in reproduction in the
lower test concentration but no significant effects at the higher concentrations. The monthly reference
toxicant test also met all the test acceptability criteria.

This report contains 47 pages, which include this summary report with test condition summary forms, the
statistical results and data for fathead minnow and C. dubia tests (Attachment 1), Virginia state chain-of-
custody form, Chain-of-Custody documentation, and reference toxicant data (Attachment 2), the data for
early terminated tests (Attachment 3), and attachment and spacer pages.

If you have any questions or concerns regarding this report, please call Liza Heise at (615) 277-7517.
Thank you for the continued opportunity to assist American Electric Power with their toxicity testing needs.

Yours sincerely

Liza Heise Robin L. Richards, REM
Project Manager Principal

Water Quality and Ecotoxicology Water Management and Planning
D +1 615 2777517 D +1 703 5162431
lheise@ramboll.com rrichards@ramboll.com
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Data Review Form
Acute and Chronic WET Tests

Ramboll Environ

The raw data (i.e., laboratory bench sheets) and data in the applicable
summary sheets have been checked and found to be complete. Additionally,
test conditions and control performance meet test acceptability criteria
specified by the US Environmental Protection Agency and the certifying state
authority for the tests conducted?.

Robin L. Richards, REM

Department Head
Water Management and Planning

1 Any data limitations regarding their applicability for determining NPDES permit compliance are discussed
in the report cover letter.
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ATTACHMENT 1
STATISTICAL RESULTS AND RAW TEST DATA

Ramboll Environ Test Log No. 18896 5 of 47



CETIS Analytical Report

Report Date: 05 Sep-17 10:45 (p 1 of 2)
Test Code: 18896¢d | 19-3358-9892

Ceriodaphnia 7-d Survival and Reproduction Test

Ramboll Environ

Analysis ID:  02-8313-2005 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:31 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Batch ID: 07-2645-8331 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 30 Aug-17 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 8d 0Oh Source: In-House Culture Age:
Sample ID: 02-2464-0834 Code: D63BF42 Client: AEP - Clinch River
Sample Date: 21 Aug-17 Material: Power Plant Project:  WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report
Sample Age: 24h Station: D003
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 100 >100 NA 1
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Lab Water 8 1 1.0000 Exact Non-Significant Effect
16 1 1.0000 Exact Non-Significant Effect
32 1 1.0000 Exact Non-Significant Effect
64 1 1.0000 Exact Non-Significant Effect
100 0.2368 1.0000 Exact Non-Significant Effect
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Control Resp 1 0.8-NL Yes Passes Acceptability Criteria
Data Summary
C-% Control Type NR R NR +R Prop NR Prop R %Effect
0 Lab Water 10 0 10 1 0 0.0%
8 10 0 10 1 0 0.0%
16 10 0 10 1 0 0.0%
32 10 0 10 1 0 0.0%
64 9 0 9 1 0 0.0%
100 8 2 10 0.8 0.2 20.0%
7d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water 1 1 1 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1 1 1 1
16 1 1 1 1 1 1 1 1 1 1
32 1 1 1 1 1 1 1 1 1 1
64 1 1 1 1 1 1 1 1 1
100 1 1 1 3 0 1 1 1 0 1
7d Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water - 1/1 11 1 M 11 11 1 1N i 11
8 11 1M N 11 11 11 1M 11 i 11
16 1 11 11 11 M i 11 i N 11
32 1 1 11 11 1 11 11 i 1M N
64 11 71 11 11 1M 1M N 11 1
100 11 11 i 7 on 11 11 11 on 11
000-394-184-4 CETIS™ v1.8.4.22 Analyst: QA:
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CETIS Analytical Report

Report Date: 05 Sep-17 10:45 (p 2 of 2)
Test Code: 18896¢cd | 19-3358-9892

Ceriodaphnia 7-d Survival and Reproduction Test

Ramboll Environ

Analysis ID:  02-8313-2005 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:31 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 05 Sep-17 10:44 (p 1 of 2)
Test Code: 18896¢d | 19-3358-9892
Ceriodaphnia 7-d Survival and Reproduction Test Ramboll Environ
Analysis ID:  17-4451-7577 Endpoint: Reproduction CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:43 Analysis: Parametric-Multipie Comparison Official Results: Yes
Batch ID: 07-2645-8331 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 30 Aug-17 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 8d Oh Source: In-House Culture Age:
Sample ID: 02-2464-0834 Code: D63BF42 Client: AEP - Clinch River
Sample Date: 21 Aug-17 Material: Power Plant Project: WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report
Sample Age: 24h Station: D003
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU PMSD
Untransformed NA C>T NA NA 100 >100 NA 1 37.7%
Bonferroni Adj t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(u:5%)
Lab Water 8 -0.7448 24 9.381 17 1.0000 CDF Non-Significant Effect
16 -2.28 24 9.381 17 1.0000 CDF Non-Significant Effect
32 -1.692 24 9.381 17 1.0000 CDF Non-Significant Effect
64 -0.4711 24 9.625 16 1.0000 CDF Non-Significant Effect
100 1.379 24 9.381 17 0.4347 CDF Non-Significant Effect
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Control Resp 24.89 15-NL Yes Passes Acceptability Criteria
PMSD 0.3769 0.13-0.47 Yes Passes Acceptability Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1263.58 252.7159 5 3.493 0.0085 Significant Effect
Error 3762.645 72.35854 52
Total 5026.224 57
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.313 15.09 0.6519 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9692 0.9443 0.1460 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water 9 24.89 19.81 29.97 28 13 33 2.201 26.53% 0.0%
8 10 27.8 20.59 35.01 295 4 39 3.186 36.24% -11.7%
16 10 33.8 29 38.6 335 25 51 2.123 19.86% -35.8%
32 10 31.5 24.99 38.01 29 22 49 2.876 28.87% -26.56%
64 9 26.78 21.24 32.32 28 11 35 2.402 26.92% -7.59%
100 10 19.5 12.21 26.79 22.5 0 31 3.222 52.26% 21.65%
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water 29 22 28 29 33 16 13 26 28
8 39 34 28 38 32 31 4 22 24 26
16 31 33 25 34 30 51 35 34 31 34
32 35 28 36 22 24 43 24 49 30 24
64 28 31 31 26 35 21 11 32 26
100 26 22 17 24 0 27 22 31 3 23
000-394-184-4 CETIS™ v1.8.4.22 Analyst: QA:
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CETIS Analytical Report Report Date: 05 Sep-17 10:45 (p 2 of 2)
Test Code: 18896¢d | 19-3358-9892
Ceriodaphnia 7-d Survival and Reproduction Test Ramboll Environ
Analysis ID:  17-4451-7577 Endpoint: Reproduction CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:43 Analysis: Parametric-Multiple Comparison Official Results: Yes
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CETIS Analytical Report Report Date: 05 Sep-17 10:45 (p 1 of 1)
Test Code: 18896¢d | 19-3358-9892
Ceriodaphnia 7-d Survival and Reproduction Test Ramboll Environ
Analysis ID:  12-4631-8144 Endpoint: Reproduction CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:43 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 07-2645-8331 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 30 Aug-17 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 8d Oh Source: In-House Culture Age:
Sample ID: 02-2464-0834 Code: D63BF42 Client: AEP - Clinch River
Sample Date: 21 Aug-17 Material: Power Plant Project:  WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report
Sample Age: 24h Station: D003
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1608026 1000 Yes Two-Point Interpolation
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Control Resp 24.89 15-NL Yes Passes Acceptability Criteria
Point Estimates
Level % >0 95%LCL 95% UCL TU 95% LCL 95% UCL
IC25 8703~  62.38 N/A 1.149 NA 1.603
Reproduction Summary Calculated Variate B
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Lab Water 9 24.89 13 33 2.201 6.604 26.53% 0.0% {‘{’l n
8 10 27.8 4 39 3.186 10.08 36.24% -11.7% 5;-’»1_6’0 w )
16 10 33.8 25 51 2123 6.713 19.86%  -35.8% & tft_ UI(
32 10 31.5 22 49 2.876 9.095 28.87%  -26.56%
64 9 26.78 11 35 2.402 7.207 26.92% -7.59% RS-
100 10 19.5 0 31 3.222 10.19 52.26% 1.65%) ""'O’?J el
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water 29 22 28 29 33 16 13 26 28
8 39 34 28 38 32 31 4 22 24 26
16 31 33 25 34 30 51 35 34 31 34
32 35 28 36 22 24 43 24 49 30 24
64 28 31 31 26 35 21 11 32 26
100 26 22 17 24 0 27 22 31 3 23
Graphics
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ENVIRON CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION 3-BROOD CHRONIC TOXICITY TEST

EPA-821-R-02-013 Method 1002.0

\ R

:24(83(7

TEST LOG NO.: PHOTOPERIOD: 16 hr ligh/8 hr dark
JOB NUMBER:: 20-15119K FEEDING REGIME: 0.1 mL YCT /0.1 mL R. subcapitata per 15 mL
INDUSTRY: AEP- Clinch River TEST VESSEL CAPACITY: 30 mL
SAMPLE ID: Qutfall 003D TEST SOLUTION VOLUME: 15 mL
DILUTION WATER: Mod Hard NO. ORGANISMS/REPLICATE: 1
NPDES (Y/N) : Y NO. REPLICATES: 10
ORGANISM SOURCE INFORMATION:
AGE (date): X !a\ [1’1 SOURCE ID: AGE (time):
TEMP @ TEST START: QU W81 Lz Wiz,
RANDOMIZED BY: LA \‘\‘ﬁ'”r?.‘ 125 = 1Y
TEST START:
HOURS: 0ok DATE: %\aﬂ{ (i
TEST END:
HOURS: 103\ DATE: 3‘50' (7
SURVIVAL AND REPRODUCTION DATA
starts | Renewal “ontrol REPLICATES Notes
-l Feezmg Mod Hard el 33
Ir];:li::}sl Ir]ri:::le Date Temp (°C) 1 2 | 3] 4] s 6 7 3 s | 10
adut | 2 100 [ ]i0V 2] WOl 9 (/
000 Bpo o] @ | A S b a4 44N
We 38 ey p | % | VIS ANV AL
RN TR
o5 |85 |agslad | % |V [ VIV [ AV ] gAY
T Rl oz 2 (WD 21D E ] 4 YN
| (G5 |87 |octs ey | %8 | Aia VG V) A S s
o 36 el % | V2o STu V] A VY]
U\/\m 8aq s |2 % \%%ﬁj: v ‘/16, S0V Iflu
g 90| 2% 2 ARV L VI8 VS Fot
' Total 29 122 128] 39|32 1, e |12 26|28 | 224 |9
S L b m secame =D (e

L/Ecotoxlab/Labforms/ToxTes|Sheets/7DchronicCD.doc
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TEST LOG # N1z JOB # 20-15119K

CLIENT/SAMPLE ID: AEP- Clinch River 003D LAB/STATE: _  VIRON/TN
SURVIVAL AND REPRODUCTION DATA
stai® | Ronewal Concentration REPLICATES Notes
T | s | |2 T T T T
Time Time
Adult
l\"oj\m a0 | 2 o A A ' A A A 4 4 ¥V Iy
ey [Blas fawn ual 2| V[ V] 7 v///////“
Wy Rbbuihad @ [ VIV VY AV Tl =
e Bles Loge| oqel % S A ANV AV V]
Mt s hu 2 12 | A A A A V] AH N A
s |soleasas| @ 20 2 | vig le (] |7 Bdg [0
N O N e B GO AN R T RN R A A E
T B buolxo] P |V L?)!(D |1V |V VBB [V
03 oo | husl % (A RV V] TVIV VIR 10
Tota 59| 24128 138132 21| 4 |22184]26 1278
. SURVIVIAL AND REPRODUCTION DATA
s.trae:t& Rgna;:xm Concentration REPLICATES
Feedingl & 16% Notes
/End Feeding
e | | ow [ewes | [T Te[wTe e [e e [
oo | e s YIAANA AN NSNS Y
m%'&aux\auq il VA4 A A1
B Blaw papa |2V AV A A ] L
s 8pas bunlega | % 2 |V v [V v | A v ][ AV
W 8B faagfave] % [ v Y B [V] | KIS [V]Y
s 18 9ba gz LS L 1717 lisis|wels [i3
o8 pus [z % | s UM [ 163 N3 3
1899 B laes| 2 0 D I3V A VB[ A
e spo|  lgal % i8]V VAl viw|is]| v iy
e 2113325 [24[20]51 (35 |24 |21 | 24]228
58 e R T R P
Page of
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TEST LOG # [ 8876 JOB# _ 20-15119K

CLIENT/SAMPLE ID: ____AEP- Clinch River 003D LAB/STATE: __RON/TN
SURVIVAL AND REPRODUCTION DATA
starts | Renewal Sencsniation REPLICATES s
"End’ | Feoting 32%
Ir}l!it:::as/ |r¥::|es/ Date Temp (°C) y 7 3 P 5 : > P s 1 10
; Adult
tare %}» 845§ SN A A AANNAANA N ¥ A
T Rlae asha| (VS VIS VT T
Ny [bu puabue 2 [V [V [V [ V] VS L
s [jes s gsd % |V V| v VIV Y
e Rhepurjad @ | AVZ 2 [2] L[ UGB
s V&2 g 2as P | 7 i | 718 Lo lg 13|y ] 7
610 [3hs ho pa [ % [13 | v aolim [y & Y] ighu]L
wa 824 bua s8] % | L |lw | V] AIS T ]V
B Yol B [ W V5[V IsTiyl v [V I8 1AM
T 35 128 136 |32 124 |43 |24 [49 30|24 | 1S
— — SURVIVIAL AND REPRODUCTION DATA
Stael: & Rena(-.:xal Concentration REPLICATES
FiEna | Feeding o totes
s | Wil | ows [ “Tempr AR
1oco ko by Al A A g A AN
m} Rlag auulgus | o V|V SN RV
{;@\ o o< Gua] % VIV IV o fe]e L 7 —
s L 8)as loso lgsol 2 |V | V[ v v v | V] Y
QJ'\*( 3l s [ad | % [ Y193 (2 HCRRZEEN %Q_ﬁ
s | S0 |proc| %2 |y (U PAJIO ] 5|7 | v 12| AR
B [ b oo ] % RG] VI3V | 1l
Wi [Blhg s lpea | 2 [V v [ 3R V] 13
N, $ao]  pa Y 4[5 \A]) |V iy U [is] g
b 28 122 |2V Dl 2635 [\ [\ 22 (26 | 242/9 F 887
s I Tmgemmiee 0y 1 b, WY gz o
UEcoloxlabiLablorms ToxTestSheets/7DchronicCD,doc - 3 ; j_
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TEST LOG # 1887p JOB# _ 20-15119K

CLIENT/SAMPLE ID: AEP- Clinch River 003D LAB/STATE: ENVIRON /TN
SURVIVAL AND REPRODUCTION DATA
sI:r?t& Ronewal CONCSntaton REPLICATES Notes
FiEnd. | Fesding 100%
Ir]::::le |nTi:::Ls/ Date Temp (°C) r 2 5 7 E s 7 B . 7
Adult
oo Yhahug A AN A AA AN
WUsr e Jaw g [ [ Y (VI /71 A o
5 Rlau pas dua 2 [ V] [V ]V /\/' AR A"
7 o gjas |asd |aso| % |V |V | N V|V /]| UV /Y
NS Blow [auehen |10 B | VI Plolv] N B W
&fs | 827252 e 9 101 T |7 [io |y [ Y [11]2) k|7
TK\J(‘)‘C\O ¥ beo 9 %8 |14 ] v O[] /, LA
¥ a1 g0 2= 1010l /1| IRV [] [
1030 o] bW VWO ol U] V]IV Y
rota! o 17211724 10[0|27 |22 |5\ [B[3[23] 195

SURVIVIAL AND REPRODUCTION DATA

Test Daily .
Start & Renewal Concentration REPLICATES

Feedingl &
{ End Feeding

Initials/ Initials/ o
Dat T
Time Time ate emp (°C) 1 2 3 4 5 6 7 8 9 10

Notes

Day

Total

Lost or Missing

v = Test Organism Alive 0
= Male

D Test Organism Dead (-0)
L/Ecoloxlab/Labforms/ToxTestSheets/7 DchronicCD.doc

nn
mon

Live neonates Miss
Dead neonates M

1

Page Ll of _h'_
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CETIS Analytical Report Report Date: 05 Sep-17 10:58 (p 1 of 4)

Test Code: 18896 FISH | 00-4277-0510
Fathead Minnow 7-d Larval Survival and Growth Test Ramboll Environ
Analysis ID:  07-5994-1800 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:53 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 06-3400-8448 Test Type: Growth-Survival (7d) Analyst:
Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: Not Applicable
Duration: 7d Oh Source: Environmental Consult & Test Age:
Sample ID: 02-2464-0834 Code: D63BF42 Client: AEP - Clinch River
Sample Date: 21 Aug-17 Material: Power Plant Project:  WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report
Sample Age: 24h Station: D003
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU PMSD
Angular (Corrected) NA C>T NA NA 100 >100 NA 1 4.57%
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Lab Water 8 16 10 1 6 0.6105 Asymp Non-Significant Effect
16 18 10 1 6 0.8333 Asymp Non-Significant Effect
32 18 10 1 6 0.8333 Asymp Non-Significant Effect
64 18 10 1 6 0.8333 Asymp Non-Significant Effect
100 18 10 1 6 0.8333 Asymp Non-Significant Effect
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Controi Resp 1 0.8 -NL Yes Passes Acceptability Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.00543113 0.001086226 5 0.9788 0.4572 Non-Significant Effect
Error 0.01997585 0.001109769 18
Total 0.02540698 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.9788 4.248 0.4572 Equal Variances
Variances Levene Equality of Variance 8.809 4.248 0.0002 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.4936 0.884 <0.0001  Non-normal Distribution
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Water 4 1 1 1 1 1 1 0 0.0% 0.0%
8 4 0.975 0.8954 1 1 0.9 1 0.025 5.13% 2.5%
16 4 1 1 1 1 1 1 0 0.0% 0.0%
32 4 1 1 1 1 1 1 0 0.0% 0.0%
64 4 1 1 1 1 1 1 0 0.0% 0.0%
100 4 1 1 1 1 1 1 0 0.0% 0.0%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water 4 1.412 1.412 1.412 1.412 1.412 1.412 0 0.0% 0.0%
8 4 1.371 1.242 1.501 1.412 1.249 1.412 0.04074 5.94% 2.89%
16 4 1.412 1.412 1.412 1.412 1.412 1.412 0 0.0% 0.0%
32 4 1.412 1.412 1.412 1.412 1.412 1.412 0 0.0% 0.0%
64 4 1.41 1.403 1.417 1.412 1.403 1.412 0.002171 0.31% 0.15%
100 4 1412 1.412 1.412 1.412 1.412 1.412 0 0.0% 0.0%
000-394-184-4 CETIS™ v1.8.4.22 Analyst: QA:
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CETIS Analytical Report

Report Date: 05 Sep-17 10:58 (p 2 of 4)
Test Code: 18896 FISH | 00-4277-0510

Fathead Minnow 7-d Larval Survival and Growth Test

Ramboll Environ

Analysis ID:  07-5994-1800 Endpoint: 7d Survival Rate CETIS Version: CETISv1.84
Analyzed: 05 Sep-17 10:53 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
7d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water 1 1 1 1
8 1 1 0.9 1
16 1 1 1 1
32 1 1 1 1
64 1 1 1 1
100 1 1 1 1
Angular (Corrected) Transformed Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water 1.412 1.412 1.412 1412
8 1.412 1.412 1.249 1.412
16 1.412 1.412 1.412 1.412
32 1.412 1.412 1.412 1.412
64 1.403 1.412 1.412 1.412
100 1.412 1.412 1.412 1.412
7d Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water 10/10 10/10 10/10 10/10
8 10/10 10/10 9/10 10/10
16 10/10 10/10 10/10 10/10
32 10/10 10/10 10/10 10/10
64 9/9 10/10 10/10 10/10
100 10/10 10/10 10/10 10/10
Graphics
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CETIS Analytical Report Report Date: 05 Sep-17 10:58 (p 3 of 4)
Test Code: 18896 FISH | 00-4277-0510
Fathead Minnow 7-d Larval Survival and Growth Test Ramboll Environ
Analysis ID:  03-6110-5591 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:57 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 06-3400-8448 Test Type: Growth-Survival (7d) Analyst:
Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 29 Aug-17 Species:  Pimephales promelas Brine: Not Applicable
Duration: 7d Oh Source: Environmental Consult & Test Age:
Sample ID: 02-2464-0834 Code: D63BF42 Client: AEP - Clinch River
Sample Date: 21 Aug-17 Material: Power Plant Project: ~ WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report
Sample Age: 24h Station: D003
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU PMSD
Untransformed NA C>T NA NA 100 >100 NA 1 19.5%
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water 8 -1.561 2.407 0.068 6 0.9966 CDF Non-Significant Effect
16 -1.064 2.407 0.068 6 0.9855 CDF Non-Significant Effect
32 0.8512 2.407 0.068 6 0.4888 CDF Non-Significant Effect
64 -1.634 2.407 0.068 6 0.9972 CDF Non-Significant Effect
100 -0.7451 2.407 0.068 6 0.9664 CDF Non-Significant Effect
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Control Resp 0.3482 0.25 - NL Yes Passes Acceptability Criteria
PMSD 0.1949 0.12-0.3 Yes Passes Acceptability Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.01476059 0.002952117 5 1.857 0.1523 Non-Significant Effect
Error 0.02861178 0.001589543 18
Total 0.04337237 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.831 15.09 0.4368 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9761 0.884 0.8153 Normal Distribution
Mean Dry Biomass-mg Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water 4 0.3482 0.2763 0.4202 0.3445 0.297 0.407 0.0226 12.98% 0.0%
8 4 0.3922 0.3117 0.4728 0.4005 0.326 0.442 0.0253 12.9% -12.63%
16 4 0.3783 0.3344 0.4221 0.38 0.351 0.402 0.01379  7.29% -8.62%
32 4 0.3243 0.3011 0.3474 0.3275 0.304 0.338 0.007261 4.48% 6.89%
64 4 0.3943 0.3089 0.4797 0.3745 0.356 0.4722 0.02683 13.61% -13.22%
100 4 0.3693 0.3169 0.4216 0.357 0.346 0.417 0.01645 8.91% -6.03%
Mean Dry Biomass-mg Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water 0.407 0.297 0.348 0.341
8 0.442 0.382 0.419 0.326
16 0.402 0.351 0.358 0.402
32 0.304 0.338 0.325 0.33
64 0.4722 0.387 0.356 0.362
100 0.365 0.349 0.346 0.417
000-394-184-4 CETIS™ v1.8.4.22 Analyst: QA:
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CETIS Analytical Report Report Date: 05 Sep-17 10:58 (p 4 of 4)
Test Code: 18896 FISH | 00-4277-0510
Fathead Minnow 7-d Larval Survival and Growth Test Ramboll Environ
Analysis ID:  03-6110-5591 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.4
Analyzed: 05 Sep-17 10:57 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 05 Sep-17 10:58 (p 1 of 1)
Test Code: 18896 FISH | 00-4277-0510

Fathead Minnow 7-d Larval Survival and Growth Test Ramboll Environ
Analysis ID:  18-6503-9027 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.4

Analyzed: 05 Sep-17 10:57 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 06-3400-8448 Test Type: Growth-Survival (7d) Analyst:

Start Date: 22 Aug-17 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water

Ending Date: 29 Aug-17 Species: Pimephales promelas Brine: Not Applicable

Duration: 7d Oh Source: Environmental Consult & Test Age:

Sample ID:  02-2464-0834 Code: D63BF42 Client: AEP - Clinch River

Sample Date: 21 Aug-17 Material: Power Plant Project: WET Monthly Compliance Test (AUG)
Receive Date: 22 Aug-17 Source: Discharge Monitoring Report

Sample Age: 24h Station: D003

Linear interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 887350 1000 Yes Two-Point Interpolation

Test Acceptability Criteria
Attribute Test Stat

TAC Limits

Overlap Decision

Control Resp 0.3482

0.25 - NL.

Yes

Passes Acceptability Criteria

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC25 >100 N/A N/A <1 NA NA
Mean Dry Biomass-mg Summary - Calculated Variate
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Lab Water 4 0.3482 0.297 0.407 0.0226 0.0452 12.98%  0.0%
8 4 0.3922 0.326 0.442 0.0253 0.05061 12.9% -12.63%
16 4 0.3783 0.351 0.402 0.01379 0.02757 7.29% -8.62%
32 4 0.3243 0.304 0.338 0.007261 0.01452 4.48% 6.89%
64 4 0.3943 0.356 0.4722 0.02683 0.05365 13.61% -13.22%
100 4 0.3693 0.346 0.417 0.01645 0.03291 8.91% -6.03%
Mean Dry Biomass-mg Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water 0.407 0.297 0.348 0.341
8 0.442 0.382 0.419 0.326
16 0.402 0.351 0.358 0.402
32 0.304 0.338 0.325 0.33
64 0.4722 0.387 0.356 0.362
100 0.365 0.349 0.346 0.417
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ENVIRON FATHEAD MINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1000.0

TEST": OG NO.: \ %\:\(\\O

JCB NUMBER,: __ 20-15119K

BEGINNING: HRS:\\\"’\ DATE: ?}]8’?-‘ )

ENDING: HRS: |2\ DATE:

2\

PHOTOPERIOD:
FEEDING REGIME:

16 hr light/8 hr dark

INDUSTRY: __AEP-Clinch River TEST DILUTIONS: ___8, 16, 32, 64, 100 0.15 mL Artemia @ 2 times/day
SAMPLE ID: __Qutfall 003D ORGANISM AGE (date): % 9—\[1%- TEST VESSEL CAPACITY: 450 mL
DILUTION WATER: Mod Hard ORGANISM SOURCE: FQT?& igff\j‘&k‘ TEST SOLUTION VOLUME: 250 - 300 mL
NPDES: Yes_X____ No SOURCE TEMP @ TEST START: ,Qg;% NO. ORGANISMS/TREATMENT: 10
FOOD BATCH: O RANDOMIZED BY: UY\ NO. REPLICATES: 4
SURVIVAL (#)
CONC REP
(%) ID START DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Mod Hard A ‘ ) 10 10 10 to o [\O
B © W Te) O <) (o W o
c © O \O 18 \O 0 o 1O
D O \O O [0 Vo Lo 1) \U
E | y
Temp(°c).old/new| I\ A Z13ud [AW. = Q@EQ'J,D W AHWA DY o5 (o PUsS st ] Quo
8 A ' O @ I [\O lo o |io
B 48! WO | LO |2 (o 0 E
c (@) \O 1O w o (o {0 9
D 10 )] \O WO 1O g o o
E i
TempCoroldinew] AT Pyl 51 DMSJAWAIRE S a2 s o Lol s B0 3 an1.
16 A o [O \O o [\O % W [0
B ) \D @) (@) o ‘g W lo
c 0 W 10 ) N&) P9 o) 1o
D 1S \V {®) lC () Lo o [
E {
Temp(croldiew] A 7~ Rua B AW @uft[’p?.*’;.x A andl 20 3 UK A0 | Quq
32 A o 9) \O W O (o o o
B w11 o Qo Lo g [lo
c (@ D, jo Q1o Lo W\
D O v \O 0 o lo O [\
E
TempCcyoldmew| ™oy ™) 31\1; 'E B L R RVAL JUOVMS 3 iaal? o (1270 [lAT 41 | Auny
64 A ToE A \O 0 o 9wyl 2 19 (o)
B Qo |\ \J 0 [ 1o L0 o) \O
c |G 1V 1O (9] o (g \D |0
D WSO ) il \O ) ®) 1o
E
Temp('oyoldinew) %Y  [Qudlau PMCIRW Y AU A B 12955 < [ ah it ausa] ot
100 A ZON 1Y) \O (O \O {0 ) L0
B (OIS \U [8) | (0 1O 10
C ol \O (®) O Lo \0 \o
D [\ Lo [ S L0 © \O
E |
TempCoroldinew] A% [aud [ad A DU A0S A | a T Bl |27 oey [No:
Test Renewal Time (IR D YK R0 _[1Ese
Date A\ Nz, WG (KPS IBROWY (5727 1>
Initials 5% Yo ] i T
|morning feeding Int/Time FAACRY MMOWS T IIACASD TR [T 04 5§
|atternoon feeding _|int/Time L \SUN [Py 1530 M WSED FALSED [HWWWAC V175
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ENVIRON FATHEAD MINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1000.0

\
TEST LOG NO.: \ % BEGINNING HRS: \\\% DATE: %\/L(L\\) PHOTOPERIOD: 16 hr light
JOB NO.: _20-15119K ENDING: HRS%;_ DATE: ‘{}' 1350\ FEEDING REGIME:
INDUSTRY: __ AEP-Clinch River 0.15 mL Artemia @ 2 times/day
EFFLUENT: __Outfall 003> NO. ORGANISMS/TREATMENT: 10 TEST VESSEL CAPACITY: 450 mL
NPDES: Yes _ X__ No__ NO. REPLICATES: 4 TEST SOLUTION VOLUME: 250 mL

GROWTH RESULTS
— CONC | REP |BoatID| Tare wt Combined Tot Fish #of [Fish Wt (mg)
(%) ID - (9) wt (g) wt (g) Fish Per Final
15 # of Fish
Mod Hard | A 1 1L.OaUS) [Loa%3R [O0IEH] 10 [Q U0

B 2 LoV RO 0.CORATT [ VO [D.AAY |avG control
c 3 L OARO MR D BB 10 [DNAUK  [Fishwt 0.2482
D 4 youy [UoASA [OOHEOL VD [DAUT |using final #)
E

8 A 5 |\.OBADY 0148 O o] 10O
B 6 [LORDWw [LOAA2A00A2A] D ‘
C 7 Pwzmy Ly 0.0 [ €1 lovenip: [
D 8 1.0 [WWRD P.3A] 10
E Tins In:

16 A 9 N.owwo 11gas\% 10 0ONCA | O |pate SRANY
B 10 A-ORAW JLIO0AD D.00BTL | IO [Time: Er)
C 11 [\ACAIA 110%\“1 D038 [ 10 [Tempo)r 100
D 12 V) A WVWAATA P EDUCA | (G |mitiats:
E

32 A 13 LM NOASTD B UIBASCY Ity |Tins Out;
B_| 14 NACWA ouS [0 (b3an [ 0 Joae  $120(0
c 15 L0 OMSS A4 D (DRSS Time: [N
D 16 [ VLovasy | LOXSYX TH 0030 O |Temp (°C): DO
E Initials: Lé

54 A | 7 [awd [MXeTA oondas] a -9
B 18 [Voanvn [WLHSTY Hoas T \O
c 19 [1.0eSA 009 DO | (O
D 20 [\ OB LIOKES D0 | (©
E

100 A 21 [\ OO0 [LID0OLg) D.ODSS | (O |FINAL WEIGHTS
B 22 [ LU [ LUOSA 0.0 U |1 i
C 23 L wWwe N\ D (0w LLDATE: j‘&ltmlt'—y
D 24 N VOO LI 20 0 OO INITIALS: |\ )
E
A
B
C
D
E
Initials / Date: | HAAX\ R\l — — =
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ATTACHMENT 2
CHAIN-OF-CUSTODY DOCUMENTATION AND
REFERENCE TOXICANT DATA
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Sample Receipt Checklist:

Client: &P 0 Lingh

Date/Time received ¥ [9&!\7 O2AS by (LM
1. Cooler sealed and intact upon arrival? C@ No
2. Custody seals present? Yes @
3. Samples received below 6 degrees Celsius? Y No
4. Was ice present? @5 No
5. Is the COC filled out correctly including the ™
sample date/time and signed? Yes No
6. Was the sample received within 36 hours of
collection? No
7. Did the sample(s) arrive in good condition? No
8. Was pH and DO measured and in range? No
9. Was residual chlorine present? Yes No)
> 1.0 mg/L? (did dechlor occur) Yes No
Comments:
Batch # Sample ID | Temp (C°) pH (s.u.) DO (mg/L) | TRC (mg/L)
20150 Omba\\?m 44 1w 9.\ 0.0%
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Sample Receipt Checklist:
Client: p‘/tp (1Lm LA IQAUJ(_,(/-

Date/Time received %lau = Ol Aly by M
1. Cooler sealed and intact upon arrival? Jes No
2. Custody seals present? Yes No!
3. Samples received below 6 degrees Celsius? Y No
4. Was ice present? Ye No
5. Is the COCfilled out correctly including the ;

sample date/time and signed? Yes No
6. Was the sample received within 36 hours of

collection? No
7. Did the sample(s) arrive in good condition? "Yes No
8. Was pH and DO measured and in range? @ Ng
9. Was residual chlorine present? Yes /)

» 1.0 mg/L? (did dechlor occur) Yes )
Comments:
Batch # Sample ID | Temp (C°) pH (s.u.) DO (mg/L) | TRC (mg/L)
207102 | outendoR | Ay 1.5 log |L OO
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Sample Receipt Checklist:
Client: £ CvuQCWW

Date/Time received SRR Rro

A

)

Was ice present?

Is the COC filled out correctly including the
sample date/time and signed?
Was the sample received within 36 hours of

collection?

7. Did the sample(s) arrive in good condition?

Custody seals present?
Samples received below 6 degrees Celsius?

Cooler sealed and intact upon arrival?

8. Was pH and DO measured and in range?

9. Was residual chlorine present?
» 1.0 mg/L? (did dechlor occur)

By m
@ No
Yes 0)
Yes) No
=N\
Yes ) No

Comments:
Batch # SampleID | Temp (C°) pH (s.u.) DO (mg/L) | TRC (mg/L)
YT (D03 a3 AN [ e [(DOL]
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ATTACHMENT 3
DATA FOR TEST TERMINATED EARLY
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ENVIRON FATHEAD MINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1000.0

BEGINNING: HRS: nw pate: RN\

TEST LOG NO.: .\ é§ E E\&Q

PHOTOPERIOD:

16 hr light/8 hr dark

JOBNUMBER.: __ 20-15119K ENDING: HRS: _____ DATE: FEEDING REGIME:
INDUSTRY: ___AEP-Clinch River TEST DILUTIONS __ 8,18, 32\ 64,100___ 0.15 mL Artemia @ 2 times/day
SAMPLE ID: ___Qutfall 003D ORGANISM AGE (date): \\«\ \\1) TEST VESSEL CAPACITY: 450 mL
DILUTION WATER: Mod Hard ORGANISM SOURCE: f:(:’( SAQ TEST SOLUTION VOLUME: 250 - 300 mL
NPDES: Yes_X____ No SOURCE TEMP @ TEST START: agﬂ, NO. ORGANISMS/TREATMENT: 10
FOOD BATCH: __SFA\D RANDOMIZED BY: & S \ NO. REPLICATES: 4
SURVIVAL (#)
CONC REP
(%) ID START DAY 1 DAY 2‘:\‘“ DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Mod Hard A WO \QQ \'X O (© Lo (6
B 1) o) (% (G ¢
c \O O \Q o o (0
D \O D \O (W0 (0 (6
E
Temp(°Cyold/new| ANL > JAL 3] G 5] AL TN MOAY VD o2 g Pef2HE Y
8 A O ) W) \ Lo lo_
B \O lty 0 10 (0 in
c W) (O \J O to (s
D e i) \O W W, Lo
i L
Temp(cyoldmew| QU 24 S MW 2150 < ﬁ‘tkf:)\lﬁ\ 241240 |24 w248 l
16 A \J [\®) \O 0 o 1o N
B S (O \J [C (0 2 N
c \- {0 0 (O (o Lo o\
= ) ) \O (0 7 o) | 8 =T
E , o
_emp(croldinew] Juy __ I2UWWIAWA Buwi lay BNV MNA 24 (]24.0 [2 5.0 208 )
32 A O W |wo I 9
B \J w [\ 16) lo LJ N
c O o [\O o [ to (0 (!
D [ o o W | lo 1Y 0oy
E ) ~
TempCeroldinew] 0T | 43120 A MO g z0 02 A2 20000
64 A 1) o 1o (O LG i _
B \J o [\ IO L0 Y AN
c [, 10 (L e 0 10 N
D \ \O \O [0 (d 11
E
Temp(°cyoidiew] AU~ [UALMS e luR [aUoidy O2< ] 2o S on
100 A VO 1O [\ 4 Gla 9°
B 1) (@] \O o XY 1)
c (O () (o iQ (C 16
D \Q (O o © (0 )
E { "
Temp(°c).old/new| I\ \ T &ug’-iqﬁ" Wzl [FAEC [og J2 o [958 2]
Test Renewal Time o) (] \O A | 023 {408
Date ON Y | Xl [RASW W) | sz 1 §i20017
Initials ) TN (' L Ty
|morning feeding Int/Time NS '\AU\Q‘) mﬁm LY ALS
|afternoon feeding |int/Time O St i (TG [ 94
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ENVIRON CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION 3-BROOD CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1002.0

TEST LOG NO.:
JOB NUMBER.:
INDUSTRY:
SAMPLE ID:
DILUTION WATER:

NPDES (Y/N) :

VYOS

PHOTOPERIOD: 16 hr light/8 hr dark

20-15119K

FEEDING REGIME: 0.1 mL YCT /0.1 mL R. subcapitata per 15 mL

AEP- Clinch River

TEST VESSEL CAPACITY: 30 mL

Outfall 003

D

TEST SOLUTION VOLUME: 15 mL

Mod Hard

NO. ORGANISMS/REPLICATE: 1

Y

NO. REPLICATES: 10

ORGANISM SOURCE INFORMATION:

AGE (date): %!\ o l \ 1 SOURCE ID: AGE (time):
TEMP @ TEST START: 2 LI LwQ j231~ 1SDA
RANDOMIZED BY: LM gl 3 123)- 160 (
TEST START:
HOURS: \oug DATE: Q&!\SJH
TEST END:
HOURS: DATE:
SURVIVAL AND REPRODUCTION DATA
oy e Control REPLICATES
Star_t & Renewal Notes
Fogna [l Feecing Mod Hard w1 o¥ U LF
"3!!::::, Ir}li?:;l:!sl Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
adut | \ 1S IS TWB LAl
U = s Jaus i IV VA RV V% % VA R4V Vs
Che 1B g ol | A A A A 4
A NN e &
e I3l laa lawal 2 |y G S| |5 /o
7H a ) =
“aw 1807 lagsleed LA sl /LS VLA E
T 1 m : 3 3 . ”
s, |80 P41 pH3) 8 Lig L1 g {19 1316 [/ 4113
‘ e [) P te ) ¢ ¥ ' .
o8 279 % ljz lis /Blicl19] | jolis | 2o
Day
7 . A s .
Day No 55 '\W!\m"/
8 - [ty
Total
v = Test Organism Alive 0 = Live neonates Miss=  Lost or Missing
D = Test Organism Dead (-0) = Dead neonates M = Male

L/Ecotoxlab/Labforms/ToxTestShests/7DchronicCD.doc
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TEST LOG # \%ng JoB# 20-15119K

CLIENT/SAMPLE ID: AEP- Clinch River 003D LAB/STATE: FNVIRON /TN
SURVIVAL AND REPRODUCTION DATA
Test Daily Concentration
Start& | Renewal REPLICATES Notes
Fﬁidrizgl Fee%ing 8.0%
Il]'!::'a‘:esl IlT'!:lI:LsI Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
Adult
L L a s ¥
oig ] BRls|aus| RN AA A A A7 S
WasfRlle Jausjpss| P || AN AN AN A A A A
A R avolna) 2 |V [ AN AN 7
e |B)i8 s |aug] ¥ 345 /LS| |8
.7/ R ] - ]
G20 1319 |29 6|24 ¥ | 7 8 |14 2l |71/
wop 1820 Paapas] 1 | 7V 12 (1319 |/ | lia]ig
: .f— a g
Arsolgfar ] sl @ L2 s i g | Lyl s li7lie
D;\y
Day
8
Total
SURVIVIAL AND REPRODUCTION DATA
s{::t& Rf:;:za, Concentration REPLICATES
Feeding| & 16% Notes
/ End Feeding
";E:::Ls’ "‘T‘:imaf’ Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
PANE BIs [aul by | AA AN S S| S|
\L&{ 3o psilsd| P | A A A4 A A A A
(% : a . f /
AW ’@\’X&u&auq Dzy \/~/ (//\/ o //’v/
W Bl e ¥ [T/ 1U [2la-[5]5]2]5]S
oo |87 |25 249] % 1d |4 | AN AN AT LT
Gso 18020 Dugbsz | % o | 40y iz 131w | )5 |
A a . Ca) — -
L ol8/2) 2551 % i3 |17 hdlus|ig )05 @3 g0
D;xy
Day
8
Total
v = Test Organism Alive 0 =  Live neonates Miss=  Lost or Missing
D = Test Organism Dead (-0) = Dead neonates M = Male
L/Ecotoxlab/Labforms/ToxTestSheets/7DchronicCD.doc page &' . j
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TEST LOG # l%q%( JoB# _ 20-15119K

CLIENT/SAMPLE ID: AEP- Clinch River 003D LAB/STATE: s I
| SURVIVAL AND REPRODUCTION DATA
Test Daily Concentration
Start& | Renewal REPLICATES Notes
Fﬁ;izgl Feeﬁing 32%
IIT::::LSI InTi_:'i:le Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
Adult
L D
lous | 3)is | a4 o | AAA N kAN A A
@(gw WAV |\ A g A AN A A A
ot R Bud gl YWV A A AL A L
e |8 vajas |l 1S S [0 120 (Y
7 » ‘ D
o | 89 245|240l W12 |5 || S8 g |12
oy |8/0 Durglodd B L L Islio 0y 13 1y |ix [12 [ |
LTH ,
15D | 8121 ast s (10123 |16 |20 |13 |29 |18 1917
D;y
Day
8
Total
SURVIVIAL AND REPRODUCTION DATA
s:’::t& Rgna:xm Concentration REPLICATES
F??r:zgl Feeﬁing 64% Notes
"?::Ls’ "m:::’ Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
U ¥y ec Day -
\OL\%LM 15 |24y o N A ANA SN AN AN A AL
o< |l pwalps | ¥ | A A A AN A N NSNS
- . (4 e -
§"* A e (2 A A/ AT T - -
2, Fhe b |24 2 [ AU Y b | NS
-7 D . }
Cac |8l )anlasa| W 2 | s i3 AAH |3 |/ 13
06 [ Groo 22 [ | e I RWIB 14181913 [y
Trso 8JA1 asq| "8 | 8 |ao | |zzla2119117 |10 23]
D?y
Day
8
Total
v o= Test Organism Alive 0 = Live neonates Miss=  Lost or Missing
D = Test Organism Dead (-0) =  Dead neonates M = Male
L/Ecotoxlab/Labforms/ToxTestSheets/7DchronicCD.doc Page \3 ofi
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TEST LOG # JoB# _ 20-15119K
ENVIRON / TN
CLIENT/SAMPLE ID: AEP- Clinch River 003D LAB/STATE:
SURVIVAL AND REPRODUCTION DATA
stans, | Renewsl ConcentEnon REPLICATES Notes
Feedi
SeEr:rc‘Ig' Feeﬁing 100%
Initials/ Initials/ Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
Time Time
Adult
LI . Day
1OU% Bhs | o | AN Al AN AL A s
YL N Day -]
125 |8l s> |osy] 1 7/]/ A AN A A L 4
) Day 7 ) A, ) RS =
o Bley v | 2 S A ¢ q
. ¢ Day -
Dag |3 2 ()T % b | /|| A A3 SIS
LTH ~ e~ - | Day ; i ,
/200819 1256125 4 | ] [l | [10]|3 | A 5| A7
Te v Day ) ;i S
Gy G0 [ o) % e | 13112 | L1 S [y 12 | 10]00
LT Day , — .
350 | 3 )2 258l & [[S| Al eSS /B2 1142]1Y
Day
7
Day
8
Total
SURVIVIAL AND REPRODUCTION DATA
T Test Daily
Start & Renewal Concentration REPLICATES
Feedingl & Notes
{End Feeding
Initials/ Initials/ o
’#i:es ’#i::es Date Temp (°C) 1 2 3 4 5 6 7 8 9 10
Day
0
Day
1
Day
2
Day
3
Day
4
Day
5
Day
6
Day
7
Day
8
Total
v = Test Organism Alive 0 =  Live neonates Miss=  Lost or Missing
D = Test Organism Dead (-0) =  Dead neonates M = Male
L/Ecotoxlab/Labforms/ToxTeslSheets/7DchronicCD.doc
Page of

Ramboll Environ Test Log No. 18896

42 of 47




198US JBISWEIEL\E00 YIUIDWBAIY UDUIID- JIWISISBYS 1531 WRIID\SWHOSEV TR X0J09:

A 5L AZN FOYEVE VG ALV e
I§ S5 uﬂ% UJJUHLHJ" [§ ﬂ.ﬂag bX m . NG SNRM FERLED
aadl HAT BY I8y _.alaé. 202 WY QYLD % w1 LUl suoRnia
sat| pil| SlhalH,| e VL] ot Q| Serlip| nﬁ%% LA I B e \ PR\ - |/,\|..D F LA ‘awn L M| sweseq
<7 577 S0z G577 | koL Q0] %000
LLS Lz 295 V> | LAS - %9
HES ALE 7 Y954 | Rar EALA 3 %c®
LEC 9 he 23 ‘d\_.«nmn... EEE A=Y %09}
L& 158 L0 i) Tog = %08
SHAE bSZ 5T | ZOC cLl N2 HW
maN PO man PIO moN PIO =
IXeq 5Akeq §kea ) nas uonesuaUD
(uroysoywird) Aanonpuod
5 T2 7 Lo & L L |66 Z o%Y.| 2L T (7~ Tl OV L : 007
187 TLC SbhL. 2L L 8L [a) S et ar T ] 1% 2 T Wm %v9
Jb L L9, Ll L IE¥VA gL .u\/_.hm EXOEE L% V.W 1= N C T %eEt
£7°C "L [B5C Thee %ﬂ. S| (Xt he'c| [ YANLCL ¢oy 172 ks
Ah L MNM I L] €S 0S8l Tl 0L SVl ©c i oMy (= oA L %08
7L . S L bht c =L g X L g \ . HI
waN M“_uo N PIO \w,qz w\w_oP Lu.;IWzrv OEMJ L %% nb;.hmzuh% = AtIES
I7Xeq 9Xeq SAeg v Aea ) ZXeg TReq s uoResuaIUC)
{'n's) Hd
=8 TY s3] 73 TE SE TS ~ ¥ | =% 0% A Y [
52 vy AP} =2 o¢ LY Z 3 > % PR X[ &% ro %9
S A L'Z 55 2 o2 1% <L ™% [’ | 23 n% P L343
2 7 33 T 2 I8 A RS R X V| &4 X %091
h ¥ VX T3 < 7K UMJHM N5 ST 12D} 2 DL Y %08
52 L& [ J 35 | [& g % <] [ NS VR L x| 0o | b)) H
MBN (=] L Po AN PO man— PIO MON PiO man PiO
Zkeq gReq sXea vXeq £heq Zheq TXeg Es UBRERUBINGD
(/6w) "0"a
3iva eiqnp "D WSINYOMO 1S3t A61S1L1-02 "ON gor

s

JEDD JBAY YoUiD -d3V 01 IdWVSILNIID

% "ON 90711831

43 of 47

Ramboll Environ Test Log No. 18896



Sample Receipt Checklist:
Client:__ & ® (Ynoh

Date/Time received ?lb)\’:} DLW by M
1. Cooler sealed and intact upon arrival? @ No
2. Custody seals present? Yes @
3. Samples received below 6 degrees Celsius? @ No
4. Was ice present? @ No
5. Is the COC filled out correctly including the

sample date/time and signed? es No
6. Was the sample received within 36 hours of

collection?

7. Did the sample(s) arrive in good condition?
8. Was pH and DO measured and in range?
9. Was residual chlorine present?

» 1.0 mg/L? (did dechlor occur)

Comments:
Batch # Sample ID | Temp(C°) | pH (s.u.) DO (mg/L) | TRC (mg/L)
HOT4 3 ()Lmlfmbdj% A 1 Q2 O

L:\Ecotox Lab\FORMS
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Sample Receipt Checklist:
Client: PEP Clingia

Date/Time received __ %[ !\’1 OO by_L)
1. Cooler sealed and intact upon arrival? @ No
2. Custody seals present? Yes (NoY
3. Samples received below 6 degrees Celsius? Yes No
4, Was ice present? es No
5. Is the COC filled out correctly including the

sample date/time and signed? Yes No
6. Was the sample received within 36 hours of __

collection? @ No
7. Did the sample(s) arrive in good condition? s ) No
8. Was pH and DO measured and in range? es) No
9. Was residual chlorine present? es %

> 1.0 mg/L? (did dechlor occur) Yes
Comments:
Batch # Sample ID | Temp (C°) pH (s.u.) DO (mg/L) | TRC (mg/L)
o) omeupor] L0 AN Xl [LO- ST

L:\Ecotox Lab\FORMS
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