Toxicity Tests
For

Western Virginia Water Authority

Report # 2998

S. Scott Shirley
Submitted To: Chief Operating Officer- Water Quality
Western Virginia Water Authority

Biological Monitoring, Inc.
1800 Kraft Drive, Suite 104
Submitted By: Blacksburg, VA 24060

Phone: 540-953-2821
Fax: 540-951-1481

Report Date: Nov 22,2022

Biological Monitoring, Inc. is accredited by The NELAC Institute (TNI 2016, ID:460015). The test results
reported herein meet all requirements of TNI. The procedures are deemed compliant with the QF(

methods and acceptable for reporting.
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1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060
PH:540-953-2821 EMAIL:BMI@BIOMON.COM WWW.BIOMON.COM

?‘i TNI ACCREDITED LAB# 460015

BIOLOGICAL MONITORING, INC
dhg

Toxicity Testing Data Summary

Client Western Virginia Water Authority Permit# 4AROA202.20 Sample 13th Street Bridge
Test ID WVA111122-3 Result NOEC=25,1C25 > 100 Pass/Fail NA Next StepNA
Test ID WVA111122-4 Result NOEC =100, IC25> 100 Pass/Fail NA Next StepNA
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BIOLOGICAL MONITORING, INC

1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060

PH:540-953-2821 EMAIL:BMI@BIOMON.COM WWW.BIOMON.COM

AT

2@” TNI ACCREDITED LAB# 460015

Certificate of Analysis

Client Western Virginia Water Authority Report # 2998
BMI Project # 4268 Report Date  Nov 22, 2022
WVAI111122-2, WVA111222-2,
Permit # 4AR0A202.20 Sample ID #s WVAI111322-2, WVA111422-2,
WVA111522-2
Sample 13th Street Bridge Test ID # WVAI111122-3
Test Type Short Term Chronic Organism Pimephales promelas

Test Start Date Nov 11,2022

Test Start Time 1300

EPA Method # 1000

Test End Date Nov 18,2022 Test End Time 1230 Photoperiod 16h L/8h D
Endpoint Survival Method Dunnett's Test Result NOEC =25

Endpoint Survival Method Graphical Result 48h LC50 > 100

Endpoint Growth Method Dunnett's Test Result NOEC =100

Endpoint Growth Method Linear Interpolation Result IC25> 100

Endpoint Growth Method PMSD Result 21.13%

Final Result NOEC=25,1C25>100,TUc=4

Pass/Fail NA
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1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060

BIOLOGICAL MONITORING, INC
dhg

PH:540-953-2821 EMAIL:BMI@BIOMON.COM WWW.BIOMON.COM

L

! 2@" TNI ACCREDITED LAB# 460015

Certificate of Analysis

Client Western Virginia Water Authority Report # 2998
BMI Project # 4268 Report Date  Nov 22,2022
WVA111122-2, WVA111222-2,
Permit # 4AR0OA202.20 Sample ID #s WVA111322-2, WVA111422-2,
WVA111522-2
Sample 13th Street Bridge Test ID # WVAI111122-4
Test Type Short Term Chronic Organism Ceriodaphnia dubia

Test Start Date Nov 11,2022

Test End Date Nov 17,2022

Test Start Time 1300

Test End Time 1230

EPA Method # 1002

Photoperiod 16h L/8h D

Endpoint Survival

Endpoint Survival

Endpoint Reproduction

Endpoint Reproduction

Endpoint Reproduction

Method Fisher's Exact Test

Method Graphical

Method Dunnett's Test

Method Linear Interpolation

Method PMSD

Final Result NOEC=100,1C25> 100, TUc=1

Result NOEC=100

Result 48h LC50 > 100

Result NOEC =100

Result IC25> 100

Result 14.37%

Pass/Fail NA
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Experiment LD.# \WWY AW W12 T <&

Chronic Toxicity Test Page 1 of 4
(Pimephales promelas)

Start of Test Date: \\-\Y-77  Time: 1300

Biologist(s): JR PR VF RG MH WB

End of Test Date: || -~I% <22  Time: IT30

Permit#_ AR O QY 20Z2.20

Test Duration: 7 davs

Client: WWYWRA

Test Temperature: 25 +/- 1 deg C

Effluent toxicant: {3 ¥y \
Sample Type: @ Composite

Test Volume: 350 ml

Test Containers Used: 500 ml PE

Sample Chlorine:  £O.CL

Renewal Frequency: Daily

Dilution Water Used MHRW

Test Organism Age: £ 22A VIV © 14 o AW

Feeding Schedule:_0.15 ml Artemia 2x

Daily Organism Batch #:_ AS 111122 ~|

Aeration: WL DYNE

Organisms per concentration: 40

Template #: _ AX(o od d

Waterbath/Shelf #: &

SAMPLE COLLECTION

Date(s) Time(s) TEST RENEWAL K—
From: To: From: To: Date(s) Time(s) Test Day Diluent Batch #: \
1-1-22 6400 -11-27 | 1%00 0 g214
il-lz-22| —— | 011% — |l-lz-72z| ] 30 1 B314
W-12-22 | —— | 684o — | 1-iz-722 ji3e 2 8218
W4t | — | oazo | —  |1194-722] w100 3 IR
W-18-22 | —— | 1015 —— |W-is72 | 1260 4 govy
- - W-1b-72| 1120 5 Y e
V-t | e 6 T30
Meters: Instrument Id#: Temp.: 61N pH: Ol )
DO: Ol \ Conductivity/Salinity: Ol
Condition of Organisms at End of Test: Nor W\OVL
Average weight per control fish: f ). (o OO Control Survival (%): ([CC
Comments: _ OV 11-14-12 ’
7

SOP 002-1 - Rev. 09

Effective Date: 31JUL21 QC Officer: U’“’é )
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Weight Data Sheet

Experiment ID:

WVAWWZZ-3

Page 4 of 4

Init.ial Final 4 -
Treatment ID Weight Weight Larvae Comments Initials
(mg) (mg)
0 A L 13653 | O w
;] I |7%.,2 1O e
c W §l- [14.15 LO LD
D IV U |14 .05 | O WO
6.25 A N5 [12.82 1O TUS)
6.25 B N 50 14.73% {0 UA{)
6.25 C {51 1579 (O me
6.25 D k2 [ 1%5.%6 L0 D
12.5 A LU 24488 \O N
12.5 B R 15.54 10 WO
12.5 ¢ w1y 15715 \0 )
12.5 D A DY 1145 10 O
25 A Rine [75.28 LO e
25 B 9 [15.04 LU e
25 C R[4 2B L0 WO
25 D VSF 29597 Lo WD
50 A R |25.18 O M
50 B 305 1%.L0 [0 M
50 C V1o |25 .44 LO A
50 D G [25.4p ) D
100 A W™ [25.20 1O )
100 B QWL [25.8% 0) WL
100 C \%Q)b 17 5\ 10 ViAD)
100 D a5 |47 10 L

SOP 002-1 - Rev. 09

Effective Date:31JUL21

QC Officer: (/Wg
——~—




CETIS Analytical Report Report Date: 21 Nov-22 18:07 (p 1 of 6)

Test Code/ID: WVA111122-3 / 21-0947-2471
Fathead Minnow 7-d Larval Survival and Growth Test Biological Monitoring, Inc.
Analysis ID: 13-3089-3159 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 04-8102-8422 Test Type: Growth-Survival (7d) Analyst:  Lab Tech
Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 18 Nov-22 12:30 Species: Pimephales promelas Brine:
Test Length: 7d Taxon: Actinopterygii Source:  Aquatic Biosystems, CO  Age: 48
Sample ID:  00-7504-8612 Code: WVA111122-2 Project: Special Studies
Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AR0OA202.20 (4AROA202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): Station: 13th Street Bridge
Sample Age: 4h Client: Western Va Water Authority TN
<
Data Transform Alt Hyp / NOEL, LOEL TOEL TU PMSD
/,Angular*(eorregted) — _C>T \ 25 ) 50 35.36 4 16.32%
&zunnett Multiple Comparison TesD \/
ontrol Vs Conc-% — Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)
Dilution Water 6.25 2.326 2.407 0.257 6 CDF 0.0582 Non-Significant Effect
12.5 1.144 2.407 0.257 6 CDF 0.3599 Non-Significant Effect
25 0.7136 2.407 0.257 6 CDF 0.5518 Non-Significant Effect
50* 2.794 2.407 0.257 6 CDF 0.0234 Significant Effect
100 1.699 2.407 0.257 6 CDF 0.1701 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 1 0.8 >> Yes Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.245182 0.0490364 5 2.149 0.1059 Non-Significant Effect
Error 0.410663 0.0228146 18
Total 0.655845 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Levene Equality of Variance Test 4194 4.248 0.0106 Equal Variances
Variances Mod Levene Equality of Variance Test 2.378 4.248 0.0801 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9619 0.884 0.4781 Normal Distribution
7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err  CV% %Effect
0 D 4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
6.25 4 0.8250 0.5532 1.0000 0.8500 0.6000 1.0000 0.0854 20.70% 17.50%
12.5 4 0.9250 0.8454 1.0000 0.9000 0.9000 1.0000 0.0250 5.41% 7.50%
25 4 0.9500 0.7909 1.0000 1.0000 0.8000 1.0000 0.0500 10.53% 5.00%
50 4 0.8000 0.6701 0.9299 0.8000 0.7000 0.9000 0.0408 10.21% 20.00%
100 4 0.8750 0.6363 1.0000 0.9000 0.7000 1.0000 0.0750 1714% 12.50%

Angular (Corrected) Transformed Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 4 1.412 1.412 1.412 1.412 1.412 1.412 0 0.00% 0.00%
6.25 4 1.164 0.8087 1.518 1.178 0.8861 1.412 0.1115 19.17% 17.59%
12.5 4 1.29 1.16 1.419 1.249 1.249 1.412 0.04074 6.32% 8.66%
25 4 1.336 1.093 1.578 1.412 1.107 1.412 0.07622 11.41% 5.40%
50 4 1.114 0.9457 1.282 1.107 0.9912 1.249 0.05277 9.48% 21.13%
100 4 1.231 0.8888 1.572 1.26 0.9912 1.412 0.1074 17.45% 12.85%

.
AT
002-406-517-3 CETIS™ v1.9.4.5 Analyst: QA: G P—(/\




CETIS Analytical Report Report Date: 21 Nov-22 18:07 (p 2 of 6)

Test Code/ID: WVA111122-3 / 21-0947-2471
Fathead Minnow 7-d Larval Survival and Growth Test Biological Monitoring, Inc.
Analysis ID: 13-3089-3159 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Analysis: Parametric-Control vs Treatments Status Level: 1

7d Survival Rate Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 1.0000 1.0000 1.0000 1.0000
6.25 0.6000 1.0000 0.9000 0.8000
12.5 0.9000 0.9000 0.9000 1.0000
25 1.0000 1.0000 1.0000 0.8000
50 0.7000 0.8000 0.8000 0.9000
100 0.7000 1.0000 0.8000 1.0000

Angular (Corrected) Transformed Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 1.412 1.412 1.412 1.412
6.25 0.8861 1.412 1.249 1.107
12.5 1.249 1.249 1.249 1.412
25 1.412 1.412 1.412 1.107
50 0.9912 1.107 1.107 1.249
100 0.9912 1.412 1.107 1.412

7d Survival Rate Binomials

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 10/10 10/10 10/10 10/10
6.25 6/10 10/10 9/10 8/10
12.5 9/10 9/10 9/10 10/10
25 10/10 10/10 10/10 8/10
50 7/10 8/10 8/10 9/10
100 7/10 10/10 8/10 10/10
Graphics
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CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:07 (p 5 of 6)
WVA111122-3 / 21-0947-2471

Fathead Minnow 7-d Larval Survival and Growth Test

Biological Monitoring, Inc.

Analysis ID: 11-6438-0977 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 04-8102-8422 Test Type: Growth-Survival (7d) Analyst: Lab Tech
Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 18 Nov-22 12:30 Species: Pimephales promelas Brine:
Test Length: 7d Taxon: Actinopterygii Source: Agquatic Biosystems, CO Age: 48
Sample ID:  00-7504-8612 Code: WVA111122-2 Project: Special Studies
Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AROA202.20 (4AR0A202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): Station: 13th Street Bridge
Sample Age: 4h Client: Western Va Water Authorit T
mple Age ien ester er Authority . /\
\
Data Transform Alt Hyp ( NOEL \ LOEL TOEL TU / PMSD '
—Untransformed., BT \ 100 | >100 n/a 1 \ 21.13%
— — \ Ay 7
Dunnett Multiple Comparison Test ) T \/ S/
Gont\ro_l/vs’_/cﬁé-% Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)
Dilution Water 6.25 0.3036 2.407 0.127 6 CDF 0.7288 Non-Significant Effect
12.5 -1.001 2.407 0.127 6 CDF 0.9828 Non-Significant Effect
25 -0.5741 2.407 0.127 6 CDF 0.9491 Non-Significant Effect
50 0.8208 2.407 0.127 6 CDF 0.5027 Non-Significant Effect
100 0.5883 2.407 0.127 6 CDF 0.6086 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 0.6002 0.25 >> Yes Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.0271057 0.0054212 5 0.9762 0.4587 Non-Significant Effect
Error 0.0999612 0.0055534 18
Total 0.127067 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance Test 2.66 15.09 0.7522 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9611 0.884 0.4600 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 D 4 0.6003 0.5279 0.6726 0.5905 0.561 0.659 0.02272 7.57% 0.00%
6.25 4 0.5843 0.4295 0.739 0.5685 0.497 0.703 0.04862 16.64% 2.67%
12.5 4 0.653 0.5259 0.7801 0.67 0.552 0.72 0.03994 12.23% -8.79%
25 4 0.6305 0.5298 0.7312 0.651 0.539 0.681 0.03163 10.03% -5.04%
50 4 0.557 0.4791 0.6349 0.567 0.49 0.604 0.02447 8.79% 7.21%
100 4 0.5692 0.4181 0.7204 0.593 0.445 0.646 0.04749 16.69% 5.16%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.561 0.568 0.613 0.659
6.25 0.513 0.703 0.624 0.497
12.5 0.626 0.72 0.552 0.714
25 0.662 0.681 0.539 0.64
50 0.49 0.555 0.579 0.604
100 0.545 0.641 0.445 0.646
e
002-406-517-3 CETIS™ v1.9.4.5 Analyst: QA: Ly O




CETIS Ana|ytica| Report Report Date: 21 Nov-22 18:07 (p 6 of 6)
Test Code/ID: WVA111122-3 / 21-0947-2471
Fathead Minnow 7-d Larval Survival and Growth Test Biological Monitoring, Inc.
Analysis ID: 11-6438-0977 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Analysis: Parametric-Control vs Treatments Status Level: 1
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CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:07 (p 1 of 2)
WVA111122-3 / 21-0947-2471

Fathead Minnow 7-d Larval Survival and Growth Test

Biological Monitoring, Inc.

002-406-517-3

CETIS™ v1.9.45

Analysis ID: 11-1869-4986 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Batch ID: 04-8102-8422 Test Type: Growth-Survival (7d) Analyst: Lab Tech
Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 18 Nov-22 12:30 Species: Pimephales promelas Brine:
Test Length: 7d Taxon: Actinopterygii Source: Agquatic Biosystems, CO Age: 48
Sample ID:  00-7504-8612 Code: WVA111122-2 Project: Special Studies
Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AR0A202.20 (4AR0A202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): Station: 13th Street Bridge

/_,Sqm ple-Age:—\Ajh et Client: Western Va Water Authority
Linear Interpolation Options \
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 36928 Yes Two-Point Interpolation
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 0.6002 0.25 >> Yes Passes Criteria
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 39.32 n/a n/a 2.544 n/a n/a
IC10 >100 n/a n/a <1 n/a n/a
IC15 >100 n/a n/a <1 n/a n/a

_—1C20__>10 n/a n/a <1 n/a n/a
IC25 >100 n/a n/a <1 n/a n/a

. >100— n/a n/a <1 n/a n/a

IC50 >100 n/a n/a <1 n/a n/a
Mean Dry Biomass-mg Summary Calculated Variate Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect
0 D 4 0.6003 0.561 0.659 0.04544  7.57% 0.0% 0.617 0.0%
6.25 4 0.5843 0.497 0.703 0.09725 16.64% 2.67% 0.617 0.0%
125 4 0.653 0.552 0.72 0.07987 12.23%  -8.79% 0.617 0.0%
25 4 0.6305 0.539 0.681 0.06326  10.03%  -5.04% 0.617 0.0%
50 4 0.557 0.49 0.604 0.04894 8.79% 7.21% 0.5631 8.73%
100 4 0.5692 0.445 0.646 0.09498 16.69% 517% 0.5631 8.73%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.561 0.568 0.613 0.659
6.25 0.513 0.703 0.624 0.497
12,5 0.626 0.72 0.552 0.714
25 0.662 0.681 0.539 0.64
50 0.49 0.555 0.579 0.604
100 0.545 0.641 0.445 0.646

QA: Uf’?fl

Analyst;




CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:07 (p 2 of 2)
WVA111122-3 / 21-0947-2471

Fathead Minnow 7-d Larval Survival and Growth Test

Biological Monitoring, Inc.

Analysis ID: 11-1869-4986 Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 17:51 Linear Interpolation (ICPIN) Status Level: 1
Graphics
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Chronic Toxicity Test
(Ceriodaphnia dubia)

Experiment LD.# WVHRW\117-4

Page 1 of 5

Start of Test Date: ({-[]-Z2 Time:1% 00O

Biologist(s): ___JR PR WB VF RG MH End of Test Date: _\\ -\ ]-272.  Time: \2X(
Permit# ARY.0NV2072.720 Test Duration: 3 Broods

Client: \aINWA Test Temperature: 25 +/- 1 deg C
Effluent toxicant: \AY" QAve eX “Wnooe Test Volume: 15 ml

Sample Type: @ Composite Test Containers Used: 30 ml Ps

Sample Chlorine: £ 0 .CL Renewal Frequency: Daily

Dilution Water Used  MHRW Test Organism Age: 5 -y

Feeding Schedule: 0.1 ml YCT and Rs Daily Organism Batch #___\ \OD270 (\lLDOO "'LfLODv
Aeration: NOVN\ € Organisms per concentration: 10

Template #: L‘( Waterbath/Shelf #: 01

SAMPLE COLLECTION
Date(s) Time(s) TEST RENEWAL
From: To: From: To: Date(s) Time(s) Test Day | Diluent Batch #:
W22 | —— 09 00 W-11-27 | 1300 | 0 3514
N\-\2-22 | — | o125 | —— -2z | p\ze 1 B% iy
U-1%-22 | —— | ogde | — W-12-22| {130 2 83218
421 | —— | 030 — \-1422| 1100 3 g
1522 | —— 1075 — [1N-)15-72 | ]10© 4 g%
N-\-77 | 1130 5 P10
6
Food Batch/Days Used: YCT \Q\% /LQ_(C) Jg Algae \ \O/L/L/L / O ’L{
YCT _— Algae L\ STL { 3

Meters: Instrument Id#: Temp.: 6.7 7 pH: DGD \

DO: o e\ Conductivity/Salinity: O\

Condition of Organisms at End of Test: oy f\‘\DJ

Control Survival (%): OO Average # Young/Female:  d\ 5

Percent control female with 3 broods (%):

(OO

Comments:
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CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:22 (p 1 of 2)
WVA111122-4 / 16-7864-4484

Ceriodaphnia 7-d Survival and Reproduction Test

Biological Monitoring, Inc.

Analysis ID: 18-6181-8996 Endpoint: 6d Survival Rate CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 18:20 Analysis: STP 2xK Contingency Tables Status Level: 1
Batch ID: 17-8928-3291 Test Type: Reproduction-Survival (7d) Analyst: Lab Tech
Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 17 Nov-22 12:00 Species:  Ceriodaphnia dubia Brine:
Test Length: 5d 23h Taxon: Branchiopoda Source: In-House Culture Age: 24
Sample ID:  03-5402-2261 Code: WVA111122-2 Project: Special Studies
Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AR0OA202.20 (4AR0OA202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): Station: 13th Street Bridge
Sample Age: 4h Client: Western Va Water Authority P
Data Transform Alt Hyp [ NOEL, LOEL TOEL TU
Untransformed ~ ~ —€>T \ 100 \ >100 n/a 1
Fisher Exact/Bonferroni-Holm Test ) \ - '
Control—vs Group — — Test Stat P-Type P-Value Decision(a:5%)
Dilution Water 6.25 1.0000 Exact 1.0000 Non-Significant Effect
125 1.0000 Exact 1.0000 Non-Significant Effect
25 1.0000 Exact 1.0000 Non-Significant Effect
50 1.0000 Exact 1.0000 Non-Significant Effect
100 1.0000 Exact 1.0000 Non-Significant Effect
Data Summary
Conc-% Code NR R NR +R Prop NR PropR %Effect
0 D 10 0 10 1 0 0.0%
6.25 10 0 10 1 0 0.0%
12,5 10 0 10 1 0 0.0%
25 10 0 10 1 0 0.0%
50 10 0 10 1 0 0.0%
100 10 0 10 1 0 0.0%
6d Survival Rate Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 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
6d Survival Rate Binomials
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 171 7 1M 171 171 171 17 171 7 171
6.25 17 17 17 1M i7Al 1M 17 1M 17 17
12.5 171 7 17 17 7 M 17 1M Al 1M
25 171 7 17 1M 171 1M 7 171 Al 17
50 17 17 17 11 (Al 1M 7”m 17 17 17
100 17 7 17 117 171 1M 1M 17 17 7
)
002-406-517-3 CETIS™ v1.9.4.5 Analyst: QA_ [\




CETIS Analytical Report Report Date: 21 Nov-22 18:22 (p 2 of 2)

Test Code/ID: WVA111122-4 | 16-7864-4484
Ceriodaphnia 7-d Survival and Reproduction Test Biological Monitoring, Inc.
Analysis ID: 18-6181-8996 Endpoint: 6d Survival Rate CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 18:20 Analysis: STP 2xK Contingency Tables Status Level: 1
Graphics

w- e ° ° ° ) °
09 f—
08 [
07 :—
06 |

05 |-

6d Survival Rate

04 [
03
02

o1 |

oo L 1 1 1 1 1 ]
oD 6.25 125 25 50 100

)
002-406-517-3 CETIS™ v1.945 Analyst: QA: U,ar(<r\




CETIS Analytical Report Report Date: 21 Nov-22 18:22 (p 1 of 2)

Test Code/ID: WVA111122-4 / 16-7864-4484
Ceriodaphnia 7-d Survival and Reproduction Test Biological Monitoring, Inc.
Analysis ID: 08-9145-3740 Endpoint: Reproduction CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 18:20 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 17-8928-3291 Test Type: Reproduction-Survival (7d) Analyst: Lab Tech
Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 17 Nov-22 12:00 Species:  Ceriodaphnia dubia Brine:
Test Length: 5d 23h Taxon: Branchiopoda Source: In-House Culture Age: 24
Sample ID:  03-5402-2261 Code: WVA111122-2 Project: Special Studies
Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AR0OA202.20 (4AROA202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): __ Station: 13th Street Bridge
Sample Age: 4h Client: Western Va Water Authority f N N /\ “\\
Data Transform Alt Hyp \ NOEL‘\\ LOEL TOEL TU \ PMSD
_Untransformed —C>T 100 fJ >100 n/a 1 \14.37%

Dunnett Multiple Comparison Test/\ —
Contro vs  Conc% Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)
Dilution Water 6.25 0.2022 2.289 4.528 18 CDF 0.7664 Non-Significant Effect

12.5 -0.3539  2.289 4.528 18 CDF 0.9175 Non-Significant Effect

25 -0.7583  2.289 4.528 18 CDF 0.9691 Non-Significant Effect

50 -0.7078  2.289 4.528 18 CDF 0.9647 Non-Significant Effect

100 -1.011 2.289 4.528 18 CDF 0.9851 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 31.5 15 >> Yes Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 43.5333 8.70667 5 0.4451 0.8150 Non-Significant Effect
Error 1056.4 19.563 54
Total 1099.93 59

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance Test 1.369 15.09 0.9277 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9523 0.9459 0.0201 Normal Distribution

Reproduction Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 10 315 28.65 34.35 325 24 37 1.258 12.63% 0.00%
6.25 10 31.1 28.06 34.14 31.5 24 38 1.345 13.68% 1.27%
12.5 10 32.2 29.23 35.17 34 25 38 1.315 1291% -2.22%
25 10 33 30.2 35.8 335 25 38 1.238 11.87% -4.76%
50 10 32.9 29.02 36.78 33.5 22 39 1.716 16.49% -4.44%
100 10 33.5 30.19 36.81 35 26 39 1.462 13.81% -6.35%

Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 30 29 27 37 24 32 34 34 33 35
6.25 28 34 26 35 33 32 30 24 38 31
125 34 35 25 29 38 26 34 34 34 33
25 34 36 25 31 33 38 36 36 29 32
50 37 39 32 28 35 39 36 29 22 32
100 39 33 37 30 27 32 26 37 37 37

002-406-517-3 CETIS™ v1.9.4.5 Analyst: QA (}"é




CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:22 (p 2 of 2)
WVA111122-4 / 16-7864-4484

Ceriodaphnia 7-d Survival and Reproduction Test

Biological Monitoring, Inc.

Analysis ID: 08-9145-3740 Endpoint: Reproduction CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 18:20 Analysis: Parametric-Control vs Treatments Status Level: 1
Graphics
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Analyst:




Report Date:
Test Code/ID:

21 Nov-22 18:22 (p 1 of 2)
WVA111122-4 | 16-7864-4484

CETIS Analytical Report

Ceriodaphnia 7-d Survival and Reproduction Test Biological Monitoring, Inc.

Analysis ID: 06-6224-9122 Endpoint: Reproduction CETIS Version: CETISv1.9.4

Analyzed: 21 Nov-22 18:21 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 17-8928-3291 Test Type: Reproduction-Survival (7d) Analyst: Lab Tech

Start Date: 11 Nov-22 13:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water

Ending Date: 17 Nov-22 12:00 Species:  Ceriodaphnia dubia Brine:

Test Length: 5d 23h Taxon: Branchiopoda Source: In-House Culture Age: 24
Sample ID:  03-5402-2261 Code: WVA111122-2 Project: Special Studies

Sample Date: 11 Nov-22 09:00 Material:  Riverine Monitoring Sample Source: 4AR0A202.20 (4AROA202.2)
Receipt Date: 11 Nov-22 12:05 CAS (PC): Station: 13th Street Bridge
) E@_p,le Age%*—\ Client: Western Va Water Authority

QLinear Interpolation Options \
X-Transform Y Transform _ ./S/eed

form Resamples Exp 95% CL Method

Linear Linear 825728 1000 Yes Two-Point Interpolation

Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap Decision

Control Resp 315 15 >> Yes Passes Criteria

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 >100 n/a n/a <1 n/a n/a

IC10 >100 n/a n/a <1 n/a n/a

IC15 >100 n/a n/a <1 n/a n/a

C20-—__>100 n/a n/a <1 n/a n/a

IC25 >1oo> n/a n/a <1 n/a nia

C40——>100 n/a n/a <1 n/a n/a

IC50 >100 n/a n/a <1 n/a n/a

Reproduction Summary Calculated Variate Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect
0 D 10 31.5 24 37 3.979 12.63% 0.0% 32.37 0.0%
6.25 10 31.1 24 38 4.254 13.68% 1.27% 32.37 0.0%
125 10 32.2 25 38 4.158 12.91% -2.22% 32.37 0.0%
25 10 33 25 38 3.916 11.87%  -4.76% 32.37 0.0%
50 10 329 22 39 5.425 16.49%  -4.44% 32.37 0.0%
100 10 335 26 39 4.625 13.81%  -6.35% 32.37 0.0%
Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 30 29 27 37 24 32 34 34 33 35
6.25 28 34 26 35 33 32 30 24 38 31

125 34 35 25 29 38 26 34 34 34 33

25 34 36 25 31 33 38 36 36 29 32

50 37 39 32 28 35 39 36 29 22 32

100 39 33 37 30 27 32 26 37 37 37
002-406-517-3 CETIS™ v1.9.4.5 Analyst: QA: M/"‘T\\J




CETIS Analytical Report

Report Date:
Test Code/ID:

21 Nov-22 18:22 (p 2 of 2)
WVA111122-4 / 16-7864-4484

Ceriodaphnia 7-d Survival and Reproduction Test

Biological Monitoring, Inc.

Analysis ID: 06-6224-9122 Endpoint: Reproduction CETIS Version: CETISv1.9.4
Analyzed: 21 Nov-22 18:21 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Graphics
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dh{ BIOLOGICAL MONITORING, INC.

1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060
PH: 540-953-2821 FAX:540-951-1481 wwWW.BIOMON.COM

fiela NELAC ACCREDITED LAB # 460015

Sample Collection — Chain of Custody Form
ab Sample Dl ; P }
%L:bSUsepé)nIlI;) w \,/ A \ \\\UJ \ \ ) Z L

~D
\

QYo \1-0-22
((:;lieel::ral\in\ﬁ’o&m“atlon Contact Name/Phone # 5o~ a(‘(' . a% 3 E
NPDES Permit # YAROW 309,20 Outfall Name/# |3“ Skinee s B\n'éo)g
Sample Chlorinated? Dechlorinated?

Should BMI Dechlorinate Sample?

Sampling Information

70 Grab Sample “/” /D‘d?l.)ate 0‘ OO Time Volume %QJ .

Composite Sample Type Time Flow
Composite Start Date Composite Start Time

Composite End Date Composite End Time

# Sub-samples Frequency Volume

Field Measurements

Temp at Collection | Temp In Collection pH Chlorine Date/Time Initials
Point Device

Custody Information

Relinquished By Date Time Re/cI:eived By, Date Time

o W b1 ] 123057 C/0P W\e b2 )zos
t v N
/

/ 5 » [N
\ML@\’ M’u‘ /U“Dk/% //7/ )) ) 1) /2.2

Printed Name/Affiliation /:ffS'i’gn‘éfture Date
Sample Check In (Lab Use Only)

Temperature 57706 pH 7,q"\ Chlorine £6.82 DO B.(H Conductivity/Salinity 'Z.%O

On Ice? v Custody Seal? N /A Alkalinity q b Hardness__| 30
Visual Description alcu&\f Odor nowne_
Ammonia (NH3-N) ﬂ R Db Initials M H Date/Time |{- l(—?_?_/["—{ o0

BMI Document No. 017-1, Rev. 08 Effective Date: 31JUL21



dh{ BIOLOGICAL MONITORING, INC.

1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060
PH: 540-953-2821 FAX:540-951-1481 wwW.BIOMON.COM

fieba. NELAC ACCREDITED LAB # 460015

Sample Collection — Chain of Custody Form

Lab Sample ID [ i : -1 .
(Lab Use Only) A N A \ \ ‘ z 7 ~ 2"
General Information

Client w W Ay Contact Name/Phone # S-qo ~266 =283 SJ
NPDES Permit 4 PEOA262 2o Outtall Name#t (3™ Sheack

Sample Chlorinated? Dechlorinated?

Should BMI Dechlorinate Sample?

Sampling Information

’>< Grab Sample Date h/ /et Time 2:25 Volume 2 ﬁ&“n.u‘g
Composite Sample Type Time Flow
Composite Start Date Composite Start Time
Composite End Date Composite End Time
# Sub-samples Frequency Volume

Field Measurements

Temp at Collection | Temp In Collection pH Chlorine Date/Time Initials
Point Device

Custody Information
Relinquished/BV Date Time Reﬁeived Ry Date Time

{ )i hindzv | 935 /(@ (7 5EVY, Ufizfor | OZ5C

TJAsw Hil DER e // L /17202

Printed Name/Affiliation Sigrfture Date
Sample Check In (Lab Use Only)

Temperature 1.7 OC, pH ’( =} 9&Chlorine ¢&.62 DO 8.0H Conductivity/Salinity 165
®©

On Ice? / Custody Seal? ﬂi//fc Alkalinity EE 7/ Hardness (O(/Q

Visual Description a / Oqu (/J Odor Nnone
Ammonia (NH3-N) D.00 Initials MH Date/Time i!-12-12 1/)91;/0
BMI Document No. 017-1, Rev. 08 Effective Date: 31JUL21
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dh{ BIOLOGICAL MONITORING, INC.

1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060
PH: 540-953-2821 FAX: 540-951-1481 wwW.BIOMON.COM

fels NELAC ACCREDITED LAB # 460015

Sample Collection — Chain of Custody Form

i [ A LN K K O R PR PR B
giilr:‘? ral B‘&‘;}‘E atlon Contact Name/Phone # 596 ~26L-2 83 S/
NPDES Permit ¢ AAROAISL Ao Outfall Namett [P Shreck
Sample Chlorinated? Dechlorinated?
Should BMI Dechlorinate Sample?
Sampling Information
Grab Sample Date 1hs/fa Time ) Volume: 2 °\‘\( lon5
= J
Composite Sample Type Time Flow
Composite Start Date Composite Start Time
Composite End Date Composite End Time
# Sub-samples Frequency Volume
Field Measurements
Temp at Collection | Temp In Collection pH Chlorine Date/Time Initials

Point Device

Custody Information

Relinquished By Date Time Regeived By Date Time

LUy Spnith iz )0 45 (/ae//m@ Wr3/22 | fp4S

Loty Baker Snutls/ VE® %Wﬂﬂ/ ﬁm 1) 13/262

Printed Name/Affiliation v Sigffature Date
Sample Check In (Lab Use Only)

Temperature L9 pH 2.07 Chlorine4£0.67 DO ?\q Conductivity/Salinity 235

On Ice? \/ Custody Seal? NI Alkalinity q )'s Hardness_ | A4
Visual Description_ C\()\ Ad\):‘ J [A\J(’J\\ Ow Odor NO‘(\ e
Ammonia NH3-N)  D0-00 Initials M Date/Time_li- 13-22 //zw

BMI Document No. 017-1, Rev. 08 Effective Date: 31JUL21



dh{ BIOLOGICAL MONITORING, INC.

1800 KRAFT DRIVE SUITE 104 BLACKSBURG VIRGINIA 24060
PH: 540-953-2821 FAX:540-951-1481 wwW.BIOMON.COM

fiele NELAC ACCREDITED LAB # 460015

Sample Collection — Chain of Custody Form

Lab Sample ID -
ey Wiliv i a v ) v a2 |z 7
General Information

Client W Vi A Contact Name/Phone # LC‘Y @U/ﬂéh /5 ‘767 Qéé 28 V) 5
NPDES Permit#_ 1T ROA VO 20 outatt Namers_13 SJFRJ' Jo)f*l@¢

Sample Chlorinated? Dechlorinated?

Should BMI Dechlorinate Sample?

Sampling Information

Grab Sample Date “ //QQ TlmeAx zo Volume Q /0/1 L@/\)A’)
K

Composite Sample Type Time Flow
Composite Start Date Composite Start Time

Composite End Date Composite End Time

# Sub-samples Frequency Volume

Field Measurements

Temp at Collection | Temp In Collection pH Chlorine Date/Time Initials
Point Device

Custody Information

Relinquished By Date Time |Received By a Date Time

Yo/ P g2y | 00 T =77 it | 10 0
a2 Lo 1!/[%(& (006

7 2 \/
;2’/7"*/ ﬁ/‘;‘/}ftﬂﬂﬁ/ﬂl/l/lf/ﬂ ﬁd/’//i ///V/??
Printed Name/A ffiliation Signature/”” Date

Sample Check In (Lab Use Only)
Temperature /‘\ A pH %tbo Chlorine_&e.62— DO §.(0\ Conductivity/Salinity Zéﬁ

On Ice? \/ Custody Seal? N l A Alkalinity "LD Hardness__ \\o (,
Visual Description C//@ﬁ,r“ Odor Nen e
Ammonia (NH3-N) O-60p Initials & Date/Time |- 14-12 //lz %0
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fiele NELAC ACCREDITED LAB # 460015

Sample Collection — Chain of Custody Form

Lab Sample ID : -

(Lab Use Only) W v P\ \ ‘ \ ‘b 1 T L
General Information . . ~

Client_ \A\J\/ \/\T.A\ Contact Name/Phone # (SH CW 2le '2%2 S

NPDES Permit # HA:Q\(D/)Y\QwZ VL0 Outfall Name/# [ SH\ < ‘\/\\%J( g\(‘ {\(Eg})?

Sample Chlorinated? Dechlorinated?

Should BMI Dechlorinate Sample?

Sampling Information

>(\ Grab Sample Date H( }S(T)/ Time \D?S VolumeA%L

Composite Sample Type Time Flow
Composite Start Date Composite Start Time

Composite End Date Composite End Time

# Sub-samples Frequency Volume

Field Measurements

Temp at Collection | Temp In Collection pH Chlorine Date/Time Initials
Point Device

Custody Information

Relinquished By Date Time |Received By ’ Date Time
I i, W15 1050 Doty 1 fisfee | 105
Y20 st | 120 | Retncle Iasrake 1/is)72| 1200
Printed Name/Affiliation Signature Date

Sample Check In (Lab Use Only)
Temperature %)k? _pH 3. 7—%’ Chlorine<©- 97— po 8.9 Conductivity/Salinity ZO\ \

On Ice? v’ Custody Seal? NI P Alkalinity \ \ A Hardness \(024
Visual Description C ALeox Odor None
Ammonia WH3-N) ). OO Initials  \n= Date/Time__ | 750 / 111920272

VY y
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