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1.0 INTRODUCTION

This annual report was developed to meet the requirements of United States Environmental Protection Agency
(USEPA) 40 CFR Part 257 “Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals From Electric Ultilities; Final Rule” (the CCR Rule). The CCR Rule requires owners or operators of
existing CCR units to produce an Annual Groundwater Monitoring and Corrective Action Report (Annual Report)
each year (§§ 257.90(e)). Ameren Missouri (Ameren) has determined that the Utility Waste Landfill (UWL) at the
Labadie Energy Center (LEC) is subject to the requirements of the CCR Rule. The UWL currently only operates
LCL1 (Cell 1) which is an on-site landfill cell and manages Coal Combustion Residuals (CCR) from the facility.
This Annual Report for the LCL1 describes CCR Rule groundwater monitoring activities from January 1, 2018
through December 31, 2018.

2.0 INSTALLATION OR DECOMMISSIONING OF MONITORING WELLS

In accordance with the CCR Rule, a groundwater monitoring system has been installed to monitor the LCL1. The
groundwater monitoring system consists of six (6) monitoring wells screened in the uppermost aquifer and is
displayed in Figure 1. No new monitoring wells were installed or decommissioned in 2018 as a part of the CCR
Rule monitoring program for the LCL1. For more information on the groundwater monitoring network, see the
2018 Annual Groundwater Monitoring Report for the LCL1.

3.0 GROUNDWATER SAMPLING RESULTS AND DISCUSSION

The following sections review the sampling events completed for the LCL1 CCR Unit in 2018. Table 1 below
provides a summary of the samples collected in 2018 including the number of groundwater samples that were
collected, the date of sample collection, and the monitoring program.

Table 1 — Summary of Groundwater Sampling Dates

Detection or
BMW-1S BMW-2S MW-26 TMW-1 TMW-2 TMW-3 Assessment

Sampling Event

Monitoring
Date of Sample Collection Program
May 2018 Detection Monitoring Event 5/21/2018 5/21/2018 | 5/23/2018 | 5/23/2018 | 5/23/2018 | 5/23/2018 Detection
July 2018 Verification Sampling Event - - - 7/2/2018 | 7/2/2018 - Detection
November 2018 Detection Monitoring Event 11/7/2018 11/7/2018 11/9/2018 | 11/9/2018 | 11/9/2018 | 11/9/2018 Detection
Total Number of Samples Collected 2 2 2 3 3 2 NA
Notes:

1.) Verification Sampling Events tested for Appendix Il Parameters with initial exceedances.
2.) Detection Monitoring Events tested for Appendix Ill Parameters.

3.) "-" No sample collected.

4.) NA - Not applicable.

3.1 Detection Monitoring Program

A Detection Monitoring event was completed November 7-8, 2017. Statistical Analysis to evaluate for Statistically
Significant Increases (SSI) for the November 2017 event were completed in January 2018 and are included in this
report. No SSls were determined for the November 2017 event. A table summarizing the results of the statistical
analysis of the November 2017 Detection Monitoring event is provided in Table 2.
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A Detection Monitoring event was completed May 21-23, 2018, and testing was completed for all Appendix IlI
analytes. May 2018 detections of Appendix Ill analytes triggered a verification sampling event, which was
completed on July 2, 2018. Statistical analysis of these data determined that there were verified SSlIs. A table
summarizing the results of the statistical analysis of the May 2018 Detection Monitoring event is provided in Table
3 and laboratory analytical data are provided in Appendix A.

As outlined in section 257.94(e)(2) of the CCR Rule, the owner or operator may demonstrate that a source other
than the CCR Unit has caused an SSI and that the apparent SSI was the result of an alternative source or
resulted from errors in sampling, analysis, statistical evaluation, or natural variation in groundwater quality. An
Alternative Source Demonstration (ASD) was completed for these SSls and is provided in Appendix B. This ASD
demonstrates that SSIs at the monitoring wells around LCL1, Utility Waste Landfill Cell 1, are not caused by the
LCL1 CCR unit and the LCL1 CCR unit remains in Detection Monitoring.

A Detection Monitoring event was completed November 7-9, 2018, and testing was performed for all Appendix Il
analytes. Statistical analyses to evaluate for SSls in the November 2018 data were not completed in 2018.
Results of the statistical evaluation will be included in the 2019 annual report. A table summarizing the results of
the November 2018 Detection Monitoring event is provided in Table 4 and laboratory analytical data are provided
in Appendix A.

3.2 Groundwater Elevation, Flow Rate and Direction

To meet the requirements of §257.93(c), water level measurements were taken at all monitoring wells prior to the
start of groundwater purging and sampling. Static water levels were measured within a 24-hour period in each
monitoring well using an electronic water level indicator.

Groundwater elevations were used to generate potentiometric surface maps included in Figure 2 and Figure 3.
As shown on the potentiometric surface maps, groundwater flow direction within the uppermost aquifer is dynamic
and influenced by seasonal changes in the water level in the adjacent Missouri River. Water flows into and out of
the alluvial aquifer as a result of fluctuating river water levels that produce “bank recharge” and “bank discharge”
conditions. Overall, based on potentiometric surface maps, a general flow direction from the south/southwest
(bluffs area) to the north/northeast (Missouri River) is observed under normal river conditions. However, during
periods of high river levels, groundwater flow can temporarily reverse. During these times of high river stage and
temporary flow direction changes, horizontal groundwater gradients generally decrease, and little net movement
of groundwater occurs.

Groundwater flow direction and gradient were estimated for the downgradient CCR monitoring wells using the
USEPA’s On-line Tool for Site Assessment Calculation for Hydraulic Gradient (Magnitude and Direction) (USEPA,
2016). Results from this assessment indicate that while groundwater flow direction is variable, the overall net
groundwater flow at the LCL1 is generally toward the north/northeast, flowing from the bluffs toward the river.
Horizontal gradients calculated by the program range from 0.0002 to 0.0010 feet/foot with an estimated net
annual groundwater velocity of approximately 24 feet per year.

40 STATUS OF THE GROUNDWATER MONITORING PROGRAM

The LCL1 remains in detection monitoring. Section 5.0 provides a discussion of the activities planned for 2018.

4.1 Sampling Issues

No notable sampling issues were encountered at the LCL1 in 2018.

QGOLDER 2
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5.0 ACTIVITIES PLANNED FOR 2019

Detection Monitoring is scheduled to continue on a semi-annual basis in the second and fourth quarters of 2019.
Statistical analysis of the November 2018 Detection Monitoring data will be completed in 2019 and included in the
2019 Annual Report.

o GOLDER 3
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2

November 2017 Detection Monitoring Results
LCL1 - Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BACKGROUND GROUNDWATER MONITORING WELLS
ANALYTE UNITS Pre{:lictcion Pre{:lic?cion Pre{:licfcion Pred.ici.tion
BMW-1S BMW-2S Limit MW-26 Limit TMW-1 Limit TMW-2 Limit TMW-3
MW-26 TMW-1 TMW-2 TMW-3
November 2017 Detection Monitoring Event
DATE NA 11/7/2017 | 11/7/2017 NA 11/8/2017 NA 11/8/2017 NA 11/8/2017 NA 11/8/2017
pH SU 6.77 7.11 6.2-7.44 7.36 6.437-7.305 7.02 6.303-7.517 7.13 6.55-7.207 6.80
BORON, TOTAL pg/L 100 46.3) DQR 71.7) 117.5 115 139.9 130 140 131
CALCIUM, TOTAL ug/L 197,000 120,000 154,083 137,000 175,638 156,000 200,867 184,000 217,698 191,000
CHLORIDE, TOTAL mg/L 4.6 21.2 14.4 4.4 3.603 3.0 6.933 6.9 8.489 6.9
FLUORIDE, TOTAL mg/L 0.18) 0.18) DQR 0.19) 0.2269 0.22 DQR 0.18) DQR 0.15)
SULFATE, TOTAL mg/L 157 246 33.38 25.4 115 83.3 112.1 97.1 97.4 72.0
TOTAL DISSOLVED SOLIDS mg/L 653 414 520.2 291 694.1 593 775.5 653 752.2 307

NOTES:

N o oA WN

by Verification Sampling (not an SSI).

. Unit Abbreviations: ug/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units.
. J-Result is an estimated value.

. NA - Not applicable.

. Prediction Limits calculated using Sanitas Software.
. If all background values are less than the Practical Quantitation Limit (PQL) then the Double Quantification Rule (DQR) is used.
. Values highlighted in yellow indicate a Statistically Significant Increase (SSl).
. Values highlighted in-indicate an initial exceedance above the prediction limit that was not confirmed

Prepared By: JSI
Checked By: MSG
Reviewed By: MNH
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Table 3
May 2018 Detection Monitoring Results
LCL1 - Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BACKGROUND GROUNDWATER MONITORING WELLS
ANALYTE UNITS Pre(ljic'tion Pre('jic'tion Pre('jic'tion Pre('jic'tion
BMW-1S BMW-2S Limit MW-26 Limit TMW-1 Limit TMW-2 Limit TMW-3
MW-26 TMW-1 TMW-2 TMW-3
May 2018 Detection Monitoring Event
DATE NA 5/21/2018 | 5/21/2018 NA 5/23/2018 NA 5/23/2018 NA 5/23/2018 NA 5/23/2018
pH SU 6.81 7.03 6.2-7.44 7.02 6.437-7.305 6.96 6.303-7.517 7.01 6.55-7.207 7.00
BORON, TOTAL pg/L 128 55.7) DQR 69.1) 117.5 122 139.9 108 140 126
CALCIUM, TOTAL ug/L 196,000 120,000 154,083 130,000 175,638 162,000 200,867 179,000 217,698 182,000
CHLORIDE, TOTAL mg/L 6.7 2.6 14.4 3.0 3.603 3.2 6.933 6.0 8.489 7.0
FLUORIDE, TOTAL mg/L 0.18 ) 0.20) DQR 0.17) 0.2269 0.26 DQR 0.25 DQR 0.19)
SULFATE, TOTAL mg/L 57.0 25.0 33.38 22.6 115 100 112.1 96.3 97.4 70.2
TOTAL DISSOLVED SOLIDS mg/L 784 437 520.2 493 694.1 704 775.5 755 752.2 726
July 2018 Verification Sampling
DATE NA 7/2/2018 7/2/2018
pH su 6.91 7.17
BORON, TOTAL ug/L 131
CALCIUM, TOTAL Hg/L
CHLORIDE, TOTAL mg/L
FLUORIDE, TOTAL mg/L 0.25 0.25
SULFATE, TOTAL mg/L
TOTAL DISSOLVED SOLIDS mg/L 700

NOTES:

1.
2.
3.

00 N O U1 b~

Unit Abbreviations: ug/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units.

J - Result is an estimated value.

ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect. Values
displayed as ND.

. NA - Not applicable.

. Prediction Limits calculated using Sanitas Software.

. If all background values are less than the Practical Quantitation Limit (PQL) then the Double Quantification Rule (DQR) is used.

. Values highlighted in yellow indicate a Statistically Significant Increase (SSI).

. Values highlighted in-indicate an initial exceedance above the prediction limit that was not confirmed by Verification Sampling (not an SSI).

Prepared By: JSI
Checked By: MSG
Reviewed By: MNH
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Table 4

November 2018 Detection Monitoring Results
LCL1 - Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BACKGROUND
ANALYTE UNITS
BMW-15 | BMw-2s | mw-26 | TmMw-1 | TmMw-2 | TMw-3
November 2018 Detection Monitoring Event
DATE NA 11/7/2018 | 11/7/2018 | 11/9/2018 | 11/9/2018 | 11/9/2018 | 11/9/2018
pH SU 6.83 7.12 7.00 6.94 6.93 6.81
BORON, TOTAL ug/L 151 84.8 ) 76.9) 124 106 128
CALCIUM, TOTAL pg/L 201,000 128,000 134,000 162,000 178,000 184,000
CHLORIDE, TOTAL mg/L 5.6 1.3) 2.7 3.7 5.5 6.7
FLUORIDE, TOTAL mg/L ND ND ND 0.29 0.21 ND
SULFATE, TOTAL mg/L 36.7 28.4 24.8 96.8 91.0 66.9
TOTAL DISSOLVED SOLIDS mg/L 751 958 J 494 ) 677 686 J 720

NOTES:

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units.
2. J - Result is an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect. Values

displayed ND.
4. NA - Not applicable.

Prepared By: JSI
Checked By: MSG
Reviewed By: MNH
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Pace Analytical Services, LLC

9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com

December 28, 2018

Mark Haddock

Golder Associates

820 S. Main St

Suite 100

Saint Charles, MO 63301

RE: Project: AMEREN LEC LCL1
Pace Project No.: 60271161

Dear Mark Haddock:

Enclosed are the analytical results for sample(s) received by the laboratory between May 23, 2018
and May 24, 2018. The results relate only to the samples included in this report. Results reported
herein conform to the most current, applicable TNI/NELAC standards and the laboratory's Quality
Assurance Manual, where applicable, unless otherwise noted in the body of the report.

REV-1, 12/28/18: L-BMW-1S and L-BMW-2S added to report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
C/,W- Ve

Jamie Church
jamie.church@pacelabs.com

314-838-7223
Project Manager

Enclosures

cc: Ryan Feldmann, Golder
Jeffrey Ingram, Golder Associates
Eric Schneider, Golder Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(913)599-5665

Page 1 of 30



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
/' _PaceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

Missouri Certification Number: 10090 Nevada Certification #: KS000212018-1
Arkansas Drinking Water Oklahoma Certification #: 9205/9935

WY STR Certification #: 2456.01 Texas Certification #: T104704407-18-11
Arkansas Certification #: 18-016-0 Utah Certification #: KS000212018-8

Arkansas Drinking Water Kansas Field Laboratory Accreditation: # E-92587
lllinois Certification #: 004455 Missouri Certification: 10070

lowa Certification #: 118 Missouri Certification Number: 10090

Kansas/NELAP Certification #: E-10116 / E10426

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 30
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SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Lab ID Sample ID Matrix Date Collected Date Received
60271161001 L-TMW-1 Water 05/23/18 08:55 05/24/18 03:45
60271161002 L-TMW-2 Water 05/23/18 10:10 05/24/18 03:45
60271161003 L-TMW-3 Water 05/23/18 11:35 05/24/18 03:45
60271161004 L-MW-26 Water 05/23/18 12:35 05/24/18 03:45
60271161005 L-UWL-DUP-1 Water 05/23/18 08:00 05/24/18 03:45
60271161006 L-UWL-FB-1 Water 05/23/18 12:25 05/24/18 03:45
60271049006 L-BMW-1S Water 05/21/18 13:05 05/23/18 03:30
60271049007 L-BMW-2S Water 05/21/18 10:10 05/23/18 03:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 30
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SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LEC LCL1
Pace Project No.: 60271161
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60271161001 L-TMW-1 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271161002 L-TMW-2 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271161003 L-TMW-3 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271161004 L-MW-26 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271161005 L-UWL-DUP-1 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271161006 L-UWL-FB-1 EPA 200.7 AGO 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271049006 L-BMW-1S EPA 200.7 AGO 7 PASI-K
SM 2320B LDB 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K
60271049007 L-BMW-2S EPA 200.7 AGO 7 PASI-K
SM 2320B LDB 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 3 PASI-K

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Sample: L-TMW-1 Lab ID: 60271161001 Collected: 05/23/18 08:55 Received: 05/24/18 03:45 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

Boron 122 ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:31 7440-42-8

Calcium 162000 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:31 7440-70-2

Iron 188 ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:31 7439-89-6

Magnesium 43600 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:31 7439-95-4

Manganese 3030 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:31 7439-96-5

Potassium 5770 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:31 7440-09-7

Sodium 11800 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:31 7440-23-5

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 552 mg/L 20.0 4.9 1 06/06/18 10:18

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 704 mg/L 5.0 5.0 1 05/30/18 11:58

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride 3.2 mg/L 1.0 0.46 1 06/02/18 20:22 16887-00-6

Fluoride 0.26 mg/L 0.20 0.063 1 06/02/18 20:22 16984-48-8

Sulfate 100 mg/L 10.0 24 10 06/03/18 17:56 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Sample: L-TMW-2 Lab ID: 60271161002 Collected: 05/23/18 10:10 Received: 05/24/18 03:45 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

Boron 108 ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:38 7440-42-8

Calcium 179000 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:38 7440-70-2

Iron 1130 ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:38 7439-89-6

Magnesium 43100 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:38 7439-95-4

Manganese 2590 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:38 7439-96-5

Potassium 6600 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:38 7440-09-7

Sodium 10100 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:38 7440-23-5

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 603 mg/L 20.0 4.9 1 06/06/18 10:25

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 755 mg/L 5.0 5.0 1 05/30/18 11:58

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride 6.0 mg/L 1.0 0.46 1 06/02/18 21:06 16887-00-6

Fluoride 0.25 mg/L 0.20 0.063 1 06/02/18 21:06 16984-48-8

Sulfate 96.3 mg/L 10.0 24 10 06/03/18 18:26 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Sample: L-TMW-3 Lab ID: 60271161003 Collected: 05/23/18 11:35 Received: 05/24/18 03:45 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

Boron 126 ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:40 7440-42-8

Calcium 182000 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:40 7440-70-2

Iron 9870 ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:40 7439-89-6

Magnesium 38800 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:40 7439-95-4

Manganese 1040 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:40 7439-96-5

Potassium 6800 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:40 7440-09-7

Sodium 10600 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:40 7440-23-5

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 608 mg/L 20.0 4.9 1 06/06/18 10:31

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 726 mg/L 5.0 5.0 1 05/30/18 11:58

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride 7.0 mg/L 1.0 0.46 1 06/02/18 21:21 16887-00-6

Fluoride 0.19 mg/L 0.20 0.063 1 06/02/18 21:21 16984-48-8

Sulfate 70.2 mg/L 5.0 1.2 5 06/03/18 18:41 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Sample: L-MW-26 Lab ID: 60271161004 Collected: 05/23/18 12:35 Received: 05/24/18 03:45 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

Boron 69.1J ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:42 7440-42-8

Calcium 130000 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:42 7440-70-2

Iron 34.0J ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:42 7439-89-6

Magnesium 25100 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:42 7439-95-4

Manganese 491 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:42 7439-96-5

Potassium 4350 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:42 7440-09-7

Sodium 5820 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:42 7440-23-5

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 452 mg/L 20.0 4.9 1 06/06/18 10:37

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 493 mg/L 5.0 5.0 1 05/30/18 11:58

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride 3.0 mg/L 1.0 0.46 1 06/02/18 21:36 16887-00-6

Fluoride 0.17J mg/L 0.20 0.063 1 06/02/18 21:36 16984-48-8

Sulfate 22.6 mg/L 2.0 0.47 2 06/03/18 18:56 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60271161

ANALYTICAL RESULTS

AMEREN LEC LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: L-UWL-DUP-1

Lab ID: 60271161005

Collected: 05/23/18 08:00 Received: 05/24/18 03:45 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron 101 ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:44 7440-42-8
Calcium 181000 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:44 7440-70-2
Iron 1110 ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:44 7439-89-6
Magnesium 42800 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:44 7439-95-4
Manganese 2570 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:44 7439-96-5
Potassium 6640 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:44 7440-09-7
Sodium 10000 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:44 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 610 mg/L 20.0 4.9 1 06/06/18 10:44
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 770 mg/L 5.0 5.0 1 05/30/18 11:58
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 6.0 mg/L 1.0 0.46 1 06/02/18 21:51 16887-00-6
Fluoride 0.25 mg/L 0.20 0.063 1 06/02/18 21:51 16984-48-8
Sulfate 954 mg/L 10.0 24 10 06/03/18 19:10 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 9 of 30



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60271161

ANALYTICAL RESULTS

AMEREN LEC LCL1

Pace Analytical Services, LLC
9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: L-UWL-FB-1

Lab ID: 60271161006

Collected: 05/23/18 12:25 Received: 05/24/18 03:45 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron <12.5 ug/L 100 12.5 1 05/31/18 17:10 06/01/18 16:47 7440-42-8
Calcium <53.5 ug/L 200 53.5 1 05/31/18 17:10 06/01/18 16:47 7440-70-2
Iron <6.1 ug/L 50.0 6.1 1 05/31/18 17:10 06/01/18 16:47 7439-89-6
Magnesium <14.0 ug/L 50.0 14.0 1 05/31/18 17:10 06/01/18 16:47 7439-95-4
Manganese <0.73 ug/L 5.0 0.73 1 05/31/18 17:10 06/01/18 16:47 7439-96-5
Potassium <79.3 ug/L 500 79.3 1 05/31/18 17:10 06/01/18 16:47 7440-09-7
Sodium <157 ug/L 500 157 1 05/31/18 17:10 06/01/18 16:47 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 <4.9 mg/L 20.0 4.9 1 06/06/18 10:55
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 18.0 mg/L 5.0 5.0 1 05/30/18 11:58
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride <0.46 mg/L 1.0 0.46 1 06/02/18 22:06 16887-00-6
Fluoride <0.063 mg/L 0.20 0.063 1 06/02/18 22:06 16984-48-8
Sulfate <0.24 mg/L 1.0 0.24 1 06/02/18 22:06 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60271161

ANALYTICAL RESULTS

AMEREN LEC LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: L-BMW-1S

Lab ID: 60271049006

Collected: 05/21/18 13:05 Received: 05/23/18 03:30 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron 128 ug/L 100 12.5 1 05/31/18 11:50 06/01/18 15:29 7440-42-8
Calcium 196000 ug/L 200 53.5 1 05/31/18 11:50 06/01/18 15:29 7440-70-2
Iron 26300 ug/L 50.0 6.1 1 05/31/18 11:50 06/01/18 15:29 7439-89-6
Magnesium 49700 ug/L 50.0 14.0 1 05/31/18 11:50 06/01/18 15:29 7439-95-4
Manganese 2720 ug/L 5.0 0.73 1 05/31/18 11:50 06/01/18 15:29 7439-96-5
Potassium 6360 ug/L 500 79.3 1 05/31/18 11:50 06/01/18 15:29 7440-09-7
Sodium 24300 ug/L 500 157 1 05/31/18 11:50 06/01/18 15:29 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 737 mg/L 20.0 4.9 1 05/31/18 12:00
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 784 mg/L 5.0 5.0 1 05/25/18 16:04
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 6.7 mg/L 1.0 0.46 1 06/02/18 17:38 16887-00-6
Fluoride 0.18J mg/L 0.20 0.063 1 06/02/18 17:38 16984-48-8
Sulfate 57.0 mg/L 5.0 1.2 5 06/04/18 17:10 14808-79-8

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60271161

ANALYTICAL RESULTS

AMEREN LEC LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: L-BMW-2S

Parameters

Lab ID: 60271049007

Results Units PQL

MDL

DF

Prepared

Analyzed

Collected: 05/21/18 10:10 Received: 05/23/18 03:30 Matrix: Water

CAS No. Qual

200.7 Metals, Total

Boron
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

2320B Alkalinity

Alkalinity, Total as CaCO3
2540C Total Dissolved Solids
Total Dissolved Solids

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

Date: 12/28/2018 09:53 AM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

55.7J ug/L 100
120000 ug/L 200
15.3 ug/L 50.0
18900 ug/L 50.0
1.2 ug/L 5.0
6140 ug/L 500
6770 ug/L 500

Analytical Method: SM 2320B

377 mg/L 20.0
Analytical Method: SM 2540C

437 mg/L 5.0

Analytical Method: EPA 300.0

2.6 mg/L 1.0
0.20J mg/L 0.20
25.0 mg/L 2.0

125
53.5
6.1
14.0
0.73
79.3
157

4.9

5.0

0.46
0.063
0.47

PR R R R R

[N

05/31/18 11:50
05/31/18 11:50
05/31/18 11:50
05/31/18 11:50
05/31/18 11:50
05/31/18 11:50
05/31/18 11:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

06/01/18 15:35
06/01/18 15:35
06/01/18 15:35
06/01/18 15:35
06/01/18 15:35
06/01/18 15:35
06/01/18 15:35

05/31/18 12:07

05/25/18 16:04

06/02/18 17:52
06/02/18 17:52
06/04/18 17:23

7440-42-8
7440-70-2
7439-89-6
7439-95-4
7439-96-5
7440-09-7
7440-23-5

16887-00-6
16984-48-8
14808-79-8
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

QC Batch: 528052
QC Batch Method:  EPA 200.7

Analysis Method: EPA 200.7

Analysis Description: 200.7 Metals, Total

Associated Lab Samples: 60271049006, 60271049007

METHOD BLANK: 2163156

Matrix: Water

Associated Lab Samples: 60271049006, 60271049007

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers

Boron ug/L <12.5 100 12.5 06/01/18 15:09
Calcium ug/L <53.5 200 53.5 06/01/18 15:09
Iron ug/L <6.1 50.0 6.1 06/01/18 15:09
Magnesium ug/L <14.0 50.0 14.0 06/01/18 15:09
Manganese ug/L <0.73 5.0 0.73 06/01/18 15:09
Potassium ug/L <79.3 500 79.3 06/01/18 15:09
Sodium ug/L <157 500 157 06/01/18 15:09
LABORATORY CONTROL SAMPLE: 2163157

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Boron ug/L 1000 967 97 85-115
Calcium ug/L 10000 9510 95 85-115
Iron ug/L 10000 9820 98 85-115
Magnesium ug/L 10000 9680 97 85-115
Manganese ug/L 1000 937 94 85-115
Potassium ug/L 10000 9740 97 85-115
Sodium ug/L 10000 10200 102 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163158 2163159

MS MSD

60271049001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 3780 1000 1000 4740 4660 96 88 70-130 2 20
Calcium ug/L 162000 10000 10000 174000 168000 118 66 70-130 3 20M1
Iron ug/L 7040 10000 10000 16800 16400 97 94  70-130 2 20
Magnesium ug/L 29700 10000 10000 38800 38100 91 84 70-130 2 20
Manganese ug/L 1680 1000 1000 2640 2590 96 91 70-130 2 20
Potassium ug/L 5340 10000 10000 15500 15100 102 97 70-130 3 20
Sodium ug/L 9220 10000 10000 19900 19300 107 101 70-130 3 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163160 2163161

MS MSD

60271349004  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 4240 1000 1000 4930 4770 69 53 70-130 3 20 M1
Calcium ug/L 71400 10000 10000 78900 76600 74 51 70-130 3 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163160 2163161
MS MSD
60271349004  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 5330 10000 10000 15200 14700 98 94 70-130 3 20
Magnesium ug/L 14300 10000 10000 23000 22100 87 78 70-130 4 20
Manganese ug/L 275 1000 1000 1200 1150 92 88 70-130 4 20
Potassium ug/L 4900 10000 10000 14900 14500 100 96 70-130 3 20
Sodium ug/L 59100 10000 10000 67200 65400 82 64 70-130 3 20M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

QC Batch: 528173 Analysis Method: EPA 200.7

QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total

Associated Lab Samples:

60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

METHOD BLANK:
Associated Lab Samples:

2163463

Matrix: Water

60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Boron ug/L <12.5 100 12.5 06/01/18 16:18
Calcium ug/L <53.5 200 53.5 06/01/18 16:18
Iron ug/L <6.1 50.0 6.1 06/01/18 16:18
Magnesium ug/L <14.0 50.0 14.0 06/01/18 16:18
Manganese ug/L <0.73 5.0 0.73 06/01/18 16:18
Potassium ug/L <79.3 500 79.3 06/01/18 16:18
Sodium ug/L <157 500 157 06/01/18 16:18
LABORATORY CONTROL SAMPLE: 2163464
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 932 93 85-115
Calcium ug/L 10000 9440 94 85-115
Iron ug/L 10000 9820 98 85-115
Magnesium ug/L 10000 9340 93 85-115
Manganese ug/L 1000 913 91 85-115
Potassium ug/L 10000 9630 96 85-115
Sodium ug/L 10000 9870 99 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163465 2163466
MS MSD
60271161001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 122 1000 1000 1100 1080 98 96 70-130 2 20
Calcium ug/L 162000 10000 10000 172000 174000 96 118 70-130 1 20
Iron ug/L 188 10000 10000 10000 9930 98 97 70-130 1 20
Magnesium ug/L 43600 10000 10000 53600 53500 99 99 70-130 0 20
Manganese ug/L 3030 1000 1000 3970 3970 94 94 70-130 0 20
Potassium ug/L 5770 10000 10000 15800 15800 101 101  70-130 0 20
Sodium ug/L 11800 10000 10000 22200 22200 104 104 70-130 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except i

n full,

without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 527976 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 60271049006, 60271049007

METHOD BLANK: 2162949 Matrix: Water
Associated Lab Samples: 60271049006, 60271049007
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L <4.9 20.0 4.9 05/31/18 10:30
LABORATORY CONTROL SAMPLE: 2162950
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 500 508 102 90-110
SAMPLE DUPLICATE: 2162951
60271033003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 436 449 3 10
SAMPLE DUPLICATE: 2162952
60271048010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 457 453 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 16 of 30



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 528700 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

METHOD BLANK: 2165829 Matrix: Water
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L <4.9 20.0 4.9 06/06/18 09:54

LABORATORY CONTROL SAMPLE: 2165830

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 500 515 103 90-110
SAMPLE DUPLICATE: 2165833
60271160002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 440 514 16 10 D6
SAMPLE DUPLICATE: 2165834
60271232001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 326 323 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 17 of 30



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 527158 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60271049006, 60271049007

METHOD BLANK: 2159306 Matrix: Water
Associated Lab Samples: 60271049006, 60271049007
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 05/25/18 16:04
LABORATORY CONTROL SAMPLE: 2159307
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 989 99 80-120
SAMPLE DUPLICATE: 2159308
60271048010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 519 518 0 10
SAMPLE DUPLICATE: 2159309
60271046005 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 5690 5570 2 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 18 of 30



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 527828 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

METHOD BLANK: 2162400 Matrix: Water
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 05/30/18 11:58

LABORATORY CONTROL SAMPLE: 2162401

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 1010 101 80-120
SAMPLE DUPLICATE: 2162402
60271161001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 704 696 1 10
SAMPLE DUPLICATE: 2162403
60271194003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 1000 1050 5 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 19 of 30



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

QC Batch: 528267 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60271049006, 60271049007

METHOD BLANK:
Associated Lab Samples:

2163963

Matrix: Water

60271049006, 60271049007

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.29 1.0 0.29 06/02/18 14:54
Fluoride mg/L <0.19 0.20 0.19 06/02/18 14:54
LABORATORY CONTROL SAMPLE: 2163964
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.6 91 90-110
Fluoride mg/L 25 2.4 97 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163965 2163966
MS MSD
60271049001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 4.7 5 5 9.7 9.7 100 100 90-110 0 15
Fluoride mg/L 0.18J 25 25 2.7 2.7 101 103 90-110 1 15

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 20 of 30
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LEC LCL1

Pace Project No.: 60271161

QC Batch: 528268 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

METHOD BLANK:
Associated Lab Samples:

2163967

Matrix: Water

60271161001, 60271161002, 60271161003, 60271161004, 60271161005, 60271161006

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.29 1.0 0.29 06/02/18 18:37
Fluoride mg/L <0.19 0.20 0.19 06/02/18 18:37
Sulfate mg/L <0.24 1.0 0.24 06/02/18 18:37
LABORATORY CONTROL SAMPLE: 2163968
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.6 91 90-110
Fluoride mg/L 25 2.4 96 90-110
Sulfate mg/L 5 4.9 97 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2163969 2163970
MS MSD
60271161001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 3.2 5 5 8.3 8.2 102 99 90-110 1 15
Fluoride mg/L 0.26 25 25 2.9 2.8 104 102 90-110 2 15

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 528385
QC Batch Method:  EPA 300.0
Associated Lab Samples: 60271049006, 60271049007

Analysis Method:
Analysis Description:

EPA 300.0
300.0 IC Anions

METHOD BLANK: 2164750
Associated Lab Samples: 60271049006, 60271049007

Matrix: Water

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Sulfate mg/L <0.24 1.0 0.24 06/04/18 08:18
LABORATORY CONTROL SAMPLE: 2164751
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5.1 102 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2164752 2164753
MS MSD
60271048003  Spike Spike MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec Limits RPD RPD Qual
Sulfate mg/L 402 250 250 667 655 90-110 2 15

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

QC Batch: 528386 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005

METHOD BLANK: 2164755 Matrix: Water
Associated Lab Samples: 60271161001, 60271161002, 60271161003, 60271161004, 60271161005
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Sulfate mg/L <0.24 1.0 0.24 06/03/18 09:14

LABORATORY CONTROL SAMPLE: 2164756

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 4.9 98 90-110
MATRIX SPIKE SAMPLE: 2164759
60271161001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 100 50 150 99 90-110

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 23 of 30



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-K Pace Analytical Services - Kansas City

ANALYTE QUALIFIERS

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 24 of 30



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LEC LCL1
Pace Project No.: 60271161
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60271049006 L-BMW-1S EPA 200.7 528052 EPA 200.7 528111
60271049007 L-BMW-2S EPA 200.7 528052 EPA 200.7 528111
60271161001 L-TMW-1 EPA 200.7 528173 EPA 200.7 528218
60271161002 L-TMW-2 EPA 200.7 528173 EPA 200.7 528218
60271161003 L-TMW-3 EPA 200.7 528173 EPA 200.7 528218
60271161004 L-MW-26 EPA 200.7 528173 EPA 200.7 528218
60271161005 L-UWL-DUP-1 EPA 200.7 528173 EPA 200.7 528218
60271161006 L-UWL-FB-1 EPA 200.7 528173 EPA 200.7 528218
60271049006 L-BMW-1S SM 2320B 527976
60271049007 L-BMW-2S SM 2320B 527976
60271161001 L-TMW-1 SM 2320B 528700
60271161002 L-TMW-2 SM 2320B 528700
60271161003 L-TMW-3 SM 2320B 528700
60271161004 L-MW-26 SM 2320B 528700
60271161005 L-UWL-DUP-1 SM 23208 528700
60271161006 L-UWL-FB-1 SM 2320B 528700
60271049006 L-BMW-1S SM 2540C 527158
60271049007 L-BMW-2S SM 2540C 527158
60271161001 L-TMW-1 SM 2540C 527828
60271161002 L-TMW-2 SM 2540C 527828
60271161003 L-TMW-3 SM 2540C 527828
60271161004 L-MW-26 SM 2540C 527828
60271161005 L-UWL-DUP-1 SM 2540C 527828
60271161006 L-UWL-FB-1 SM 2540C 527828
60271049006 L-BMW-1S EPA 300.0 528267
60271049006 L-BMW-1S EPA 300.0 528385
60271049007 L-BMW-2S EPA 300.0 528267
60271049007 L-BMW-2S EPA 300.0 528385
60271161001 L-TMW-1 EPA 300.0 528268
60271161001 L-TMW-1 EPA 300.0 528386
60271161002 L-TMW-2 EPA 300.0 528268
60271161002 L-TMW-2 EPA 300.0 528386
60271161003 L-TMW-3 EPA 300.0 528268
60271161003 L-TMW-3 EPA 300.0 528386
60271161004 L-MW-26 EPA 300.0 528268
60271161004 L-MW-26 EPA 300.0 528386
60271161005 L-UWL-DUP-1 EPA 300.0 528268
60271161005 L-UWL-DUP-1 EPA 300.0 528386
60271161006 L-UWL-FB-1 EPA 300.0 528268

Date: 12/28/2018 09:53 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
/' _PaceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: AMEREN LEC LCL1
Pace Project No.: 60271161

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 09:53 AM without the written consent of Pace Analytical Services, LLC. Page 26 of 30



%Af%’ﬂwﬂ' WOo#:60271161
T

80271161
Client Name: Grsldev
Courier: FedEx O UPS'O VIAO Clay OJ PEX O ECIO Pace O Xroads @ Client @  Other O
Tracking #: Pace Shipping Label Used? Yes 0 No [
Custody Seal on Cooler/Box Present: Yes 7] No [ Seals intact: Yes @ No 0
Packing Material: Bubble Wrap O Bubble Bags [ Foam O None EI/ Other O
Thermometer Used: 2 %6 Type of Ice: @) Blue None :
Cooler Temperature (°C): As-read oy Corr. Factor f1-3 Corrected -8 2:;;?;:;1&?‘25&::5?0%: 7(&"%'6’

Temperature should be above freezing to 6°C

Chain of Custody present: HYes ONo [ON/A

Chain of Custody relinquished: Bves ONo CON/A

Samples arrived within holding time: Alves OnNo CIN/A

Short Hold Time analyses (<72hr): Oves [no Onva

Rush Turn Around Time requested: Oves [ANo On/a

Sufficient volume: Eves ONo [ONA

Correct containers used: CTves ONo CN/A

Pace containers used: Htes ONe On/A

Containers intact: Hves Ono ON/A

Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? OYes OONo  EN/a

Filtered volume received for dissolved tests? Oves ONo [IN/A

Sample labels match COC: Date / time / ID / analyses B¥es Ono  OINA

Samples contain multiple phases? Matrix: e Oves N0 OIN/A

Containers requiring pH preservation in compliance? (s o Cina |List sample IDs, volumes, lot #'s of preservative and the
(HNOs, H,80,, HCI<2; NaOH>8 Sulfide, NaOH>10 Cyanide) dateiiimsaadeie.
(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO)

Cyanide water sample checks:

Lead acetate strip turns dark? (Record only) Oves ONo

Potassium iodide test strip turns blue/purple? (Preserve) Oves ONo

Trip Blank present: Oves o [na

Headspace in VOA vials ( >6mm): Oves ONo  AR/A

Samples from USDA Regulated Area: State: OvYes OONo  BW/A

Additional labels attached to 5035A / TX1005 vials in the field? OYes ONo  [H/A

Client Notification/ Resolution: Copy COCtoClient? 'Y / N Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

JW, Y e 5/24/18
Project Manager Review: Date:

F-KS8-C-003-Rev.11, February 28, 2018
Page 27 of 30
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WO#: 60271049
st 1T
[ 80271048 :

ALY
Client Name: @M\M Associat

Courier: FedExO UPSO VIAO Clay O PEX O ECIO Pace (I Xroads Iﬁf Clientd OtherO
Tracking #: Pace Shipping Label Used? Yes O No [

Custody Seal on Cooler/Box Present: Yes lﬁ- No O Seals intact: Yes B No O

Packing Material: Bubble Wrap [ Bubble Bags O Foam O None Zf Other O

Thermometer Used: ’&E!\ Type of lc Blue None DLD

Date and initials of person ]
Cooler Temperature (°C): As-read _lﬂ? Corr. Factod:\:ﬂ Corrected ?’5 xamining contents: {JB,;AZ}
Temperature should be above freezing to 6°C '
Chain of Custody present: MYes ONe O/
Chain of Custody relinquished: ﬂﬂves ONo  ON/A
Samples arrived within holding time: Mves ONo OIN/A
Short Hold Time analyses (<72hr): Oves KINo CInA
Rush Turn Around Time requested: Oves @No CIna
Sufficient volume: ffves CINo CINA
Correct containers used: P‘r’es ONo  TIN/A
Pace containers used: WYlves OONo  [IN/A
Containers intact: MYes Ono  CINA
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves ONo ﬁN/A
Filtered volume received for dissolved tests? Oves CNo  Binia
Sample labels match COC: Date / time / ID / analyses [fres CINo  CIN/A
Samples contain multiple phases? Matrix: w1 Oves KINo OINA
Containers requiring pH preservation in compliance? fives ONo Onia |List sample IDs, volumes, lot #'s of preservative and the
(HNOa, H,S0s4, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.
(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO)
Cyanide water sample checks:
Lead acetate strip tums dark? (Record only) Oves [INo
Potassium iodide test strip turns blue/purple? (Preserve) OYes CNo
Trip Blank present: Ovyes ONo ItN/A
Headspace in VOA vials ( >6mm): Oves ONo  KIN/A
Samples from USDA Regulated Area: State: Oves [INo NIN/A
IAdditional labels attached to 5035A / TX1005 vials in the field? Oyes CNo A
Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

UAM W 5/23/18
Project Manager Review: Date:

F-KS-C-003-Rev.11, February 28, 2018
Page 29 of 30
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S GOLDER

MEMORANDUM
DATE  January 10, 2019 Project No. 1531406
TO Project File
Golder Associates
cC
FROM  Tommy Goodwin EMAIL tgoodwin@golder.com

DATA VALIDATION SUMMARY: AMEREN — LABADIE ENERGY CENTER — DETECTION MONITORING -
DATA PACKAGE 60271161

The following is a summary of instances where quality control criteria in the functional guidelines were not met
and data qualification was required:

m  When analytes exceeded the recovery criteria for MS/MSD of a sample, the sample result was not qualified
on MS/MSD data alone.

m When a compound was detected in a sample result between the MDL and the PQL the results were
recorded at the detection value and qualified as estimates (J).

Golder Associates Inc.
13515 Barrett Parkway Drive, Suite 260, T:+1 314 984-8800 F: +1 314 984-8770
Ballwin, Missouri, USA 63021

Golder and the G logo are trademarks of Golder Associates Corporation go Ider.com



QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Company Name: ___Golder Associates Project Manager: _J ingram
Project Name:___Ameren— LCLI- Mo, Z0\8 Project Number: 1531406
Reviewer: T Goodwin v Validation Date: Yo / 19
Laboratory: _Pace Analytical @R @ SDG#_ 402 71lb\ @

Analytical Method (type and no.): Metals (200.7820¢°8), Hg (7470), Alk (SM 23208), TDS (SM 2540C), Fe (SM 3500-PE'E#4), Anions (300.0), P ety R usTavTrT—(72)

Matrix: [ Air [ Soil/Sed. Water [] Waste [
Sample Names L“'n“w’\', L-TMw-Z, L’WW’:’)’ L-Mw-2¢, L-Owl-DuP-l, | -Vit-FB-l, L-BtMw-(S | L-Btuw-2S

NOTE: Please provide calculation in Comment areas or on the back (if on the back please indicate in comment areas).

Field Information COMMENTS

a) Sampling dates noted? 5'/23 /18

b) Sampling team indicated?

¢) Sample location noted?

d) Sample depth indicated (Soils)?

e) Sample type indicated (grab/composite)?
fy  Field QC noted?

g) Field parameters collected (note types)?

Grab

pH, Cond, Turb, Temp, DO, ORP, Q, DTW

HEEEHO0RNEBE 3
oooooooo3
DO0O0O®EO000 %

h) Field Calibration within control limits?

i)  Notations of unacceptable field conditions/performances from field logs or field notes?

O x [l
i) Does the laboratory narrative indicate deficiencies? [] O =
Note Deficiencies:
Chain-of-Custody (COC) YES NO NA COMMENTS
a) Was the COC properly completed? | O
b) Was the COC signed by both field
and laboratory personnel? O O
c) Were samples received in good condition? X O O

General (reference QAPP or Method)

<
m
w
=
(o]
4
>

COMMENTS

a) Were hold times met for sample pretreatment?

b) Were hold times met for sample analysis?

c) Were the correct preservatives used?

d) Was the correct method used?

e) Were appropriate reporting limits achieved?

f)  Were any sample dilutions noted?

O0FBENO
OOoOooooao
OO00000Ek

g) Were any matrix problems noted?

Revised May 2004 Page 1 of 3



QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Blanks YES NO NA COMMENTS
a) Were analytes detected in the method blank(s)? O /é |
b) Were analytes detected in the field blank(s)? O d ID5/ Is .4;)
c) Were analytes detected in the equipment blank(s)? [] O
d) Were analytes detected in the trip blank(s)? O [ x]
Laboratory Control Sample (LCS) YES NO NA COMMENTS
a) Was a LCS analyzed once per SDG? O O
b) Were the proper analytes included in the LCS? A d O
c) Was the LCS accuracy criteria met? F | O
Duplicates YES NO NA COMMENTS
a) Were field duplicates collected (note original and duplicate sample names)? Dup-l@ &-Twmurs < T
/Q( m O FB-l@ (- Mw-2§
b) Were field dup. precision criteria met (note RPD)? IZ O |
c) Were lab duplicates analyzed (note original and duplicate samples)?
S| O O
d) Were lab dup. precision criteria met (note RPD)? JZ/ W | M—m@ﬁ:
@
Blind Standards YES NO NA COMMENTS
a) Was a blind standard used (indicate name, O O x
analytes included and concentrations)?
b) Was the %D within control limits? O O
Matrix Spike/Matrix Spike Duplicate (MS/MSD) YES NO NA COMMENTS
a) Was MS accuracy criteria met? O IZ( O B,
Recovery could not be calculated since sample
contained high concentration of analyte? O |
b) Was MSD accuracy criteria met? O O Ce, , 3’ /x/~,
Recovery could not be calculated since sample
contained high concentration of analyte? [ O [
c) Were MS/MSD precision criteria met? Fr O O
Comments/Notes:
Revised May 2004 Page 2 of 3



QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Data Qualification:

Sample Name Constituent(s) Result Qualifier Reason
,/VDA &
AN
N
AN
AN
AN
AN
N\
AN
N
N\
AN
\\
AN
AN
AN

Signature: % /W %
7 S

Revised May 2004

Date: /]// Dl/[ 7

Page 3 of 3




Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

July 16, 2018

Mark Haddock

Golder Associates

820 S. Main St

Suite 100

Saint Charles, MO 63301

RE: Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

Dear Mark Haddock:

Enclosed are the analytical results for sample(s) received by the laboratory on July 04, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

A s

Jamie Church
jamie.church@pacelabs.com

314-838-7223
Project Manager

Enclosures

cc: Ryan Feldmann, Golder
Jeffrey Ingram, Golder Associates
John Suozzi, Golder Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 1 of 13




Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
/' _PaceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212018-1

Missouri Certification Number: 10090 Oklahoma Certification #: 9205/9935

WY STR Certification #: 2456.01 Texas Certification #: T104704407

Arkansas Certification #: 17-016-0 Utah Certification #: KS00021

lllinois Certification #: 200030 Kansas Field Laboratory Accreditation: # E-92587
lowa Certification #: 118 Missouri Certification: 10070

Kansas/NELAP Certification #: E-10116 Missouri Certification Number: 10090

Louisiana Certification #: 03055

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 13



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Lab ID Sample ID Matrix Date Collected Date Received
60274100001 L-TMW-1 Water 07/02/18 14:10 07/04/18 04:40
60274100002 L-TMW-2 Water 07/02/18 13:40 07/04/18 04:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 3 of 13



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60274100001 L-TMW-1 EPA 200.7 TDS 1 PASI-K
SM 2540C JDA 1 PASI-K
EPA 300.0 oL 1 PASI-K
60274100002 L-TMW-2 EPA 300.0 oL 1 PASI-K

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS

Project: AMEREN MO CCR MONITORING

Pace Project No.: 60274100

Sample: L-TMW-1

Lab ID: 60274100001 Collected: 07/02/18 14:10 Received: 07/04/18 04:40 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron 131 ug/L 100 12.5 1 07/05/18 16:00 07/12/18 22:24 7440-42-8
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 700 mg/L 5.0 5.0 1 07/09/18 11:21
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 0.25 mg/L 0.20 0.063 1 07/15/18 00:26 16984-48-8
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
Date: 07/16/2018 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 5 of 13



Pace Analytical Services, LLC
9608 Loiret Blvd.

& ®
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665
ANALYTICAL RESULTS

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

Sample: L-TMW-2 Lab ID: 60274100002 Collected: 07/02/18 13:40 Received: 07/04/18 04:40 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 0.25 mg/L 0.20 0.063 1 07/15/18 00:41 16984-48-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/16/2018 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 6 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100
QC Batch: 533027 Analysis Method: EPA 200.7
QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total
Associated Lab Samples: 60274100001
METHOD BLANK: 2183110 Matrix: Water
Associated Lab Samples: 60274100001
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers

Boron ug/L <12.5 100 12.5 07/12/18 21:32
LABORATORY CONTROL SAMPLE: 2183111

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Boron ug/L 1000 983 98 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2183112 2183113

MS MSD

60274082001  Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual

Boron ug/L 2.2 mg/L 1000 1000 3120 3140 93 94 0 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2183199 2183200

MS MSD

60274099003 Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual

Boron ug/L 6790 1000 1000 7740 7690 95 90 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 07/16/2018 01:23 PM

without the written consent of Pace Analytical Services, LLC.

Page 7 of 13



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100
QC Batch: 533427 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60274100001
METHOD BLANK: 2184817 Matrix: Water
Associated Lab Samples: 60274100001
Blank Reporting

Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 07/09/18 11:21
LABORATORY CONTROL SAMPLE: 2184818

Spike LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 1000 100 80-120
SAMPLE DUPLICATE: 2184819

60274099003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 894 893 0 10
SAMPLE DUPLICATE: 2184820

60274126003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Dissolved Solids mg/L 414 410 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 07/16/2018 01:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 8 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN MO CCR MONITORING

Pace Project No.: 60274100

QC Batch: 534414 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60274100001, 60274100002

METHOD BLANK: 2188763

Associated Lab Samples:

Matrix: Water

60274100001, 60274100002

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Fluoride mg/L <0.063 0.20 0.063 07/14/18 21:26
LABORATORY CONTROL SAMPLE: 2188764
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Fluoride mg/L 25 2.4 97 90-110

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 07/16/2018 01:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 9 of 13



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: AMEREN MO CCR MONITORING
Pace Project No.: 60274100

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-K Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/16/2018 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 13



ace Analytical

www.pacelabs.com

Project: AMEREN MO CCR MONITORING

Pace Project No.: 60274100

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60274100001 L-TMW-1 EPA 200.7 533027 EPA 200.7 533115
60274100001 L-TMW-1 SM 2540C 533427
60274100001 L-TMW-1 EPA 300.0 534414
60274100002 L-TMW-2 EPA 300.0 534414

Date: 07/16/2018 01:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 11 of 13



%& Analytical

Client Name: G O\O\M'

FedEx O UPSO

Courier: VIAO Clay O PEX O

Tracking #:

Custody Seal on Cooler/Box Present: Yes B NoO
Bubble Wrap O Bubble Bags O

S—, ! -

Packing Material:
Thermometer Used:

ECIO
Pace Shipping Label Used? Yes [

Seals intact: Yes &
Foam O

Type oflce:@ Blue None

WO#:60274100

Sample Condition Upon Receipt ||Il|||||l | ||“|| | | I"
680274100

Pace O Xroads [A. Client 30 Other O
No OO
No O
None [ Other O

: 7/ $ ’5,% Date and initials of perso
Cooler Temperature (°C): As-read /' Corr. Factor__{\.0  Corrected xamining contents: ? 4 ?‘/ 13
Temperature should be above freezing to 6°C J
Chain of Custody present: I;ﬁéles Ono ONA
Chain of Custody relinquished: Mves ONo  CIN/A
Samples arrived within holding time: fves ONo CINA
Short Hold Time analyses (<72hr): Oves (¥no Onia
Rush Turn Around Time requested: Oves Kno Onia
Sufficient volume: fOves ONo ON/A
Correct containers used: Mves CINo CINA
Pace containers used: Hyes ONo CINA
Containers intact: fves [INo [IN/A
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves ONo  fIN/A
Filtered volume received for dissolved tests? Oves CINo  KIN/A
Sample labels match COC: Date / time / ID / analyses Elyes [INo  ONA
Samples contain multiple phases? Matrix: ¥ Oves MNo [IN/A
(Containers requiring pH preservation in compliance? [Yes ONo [OIna [List sample IDs, volumes, lot #s of preservative and the

HNO, H,S04, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.

(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO)
Cyanide water sample checks:
l_ead acetate strip tums dark? (Record only) Oves [INo
Potassium iodide test strip turns blue/purple? (Preserve) OvYes ONo
Trip Blank present: Oves ONo EINA
Headspace in VOA vials ( >6mm); Oves CINo  KIn/A
Samples from USDA Regulated Area: State: Oves CONo  Enia
IAdditional labels attached to 5035A / TX1005 vials in the field? Oves CNo  BN/A
Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y / N
Person Contacted: Date/Time:
Comments/ Resolution:
(e il 7/5/18
Project Manager Review: Date:

F-KS-C-003-Rev.11, February 28, 2018

Page 12 of 13
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S GOLDER

MEMORANDUM
DATE  August 20, 2018 Project No. 1531406
TO Project File
Golder Associates
cC Amanda Derhake, Jeff Ingram
FROM Tommy Goodwin EMAIL tgoodwin@golder.com

DATA VALIDATION SUMMARY: AMEREN — LABADIE ENERGY CENTER - LCL1 - DATA PACKAGE
60274100

The following is a summary of instances where quality control criteria in the functional guidelines were not met
and data qualification was required:

m  No data qualification was required.

Golder Associates Inc.
13515 Barrett Parkway Drive, Suite 260, T: +1 314 984-8800 F: +1 314 984-8770
Ballwin, Missouri, USA 63021

Golder and the G logo are trademarks of Golder Associates Corporation golder.com



QA LEVEL Ii - INORGANIC DATA EVALUATION CHECKLIST

Company Name: ___Golder Associates
Project Name: ____Ameren
Reviewer: T Goodwin - Gw - tee] - VS

Laboratory: _Pace Analytical

Project Manager: _J Ingram
Project Number: 1531406

Validation Date:

§/2e/201%

y SDG #:__éot7 Yr00
Analytical Method (type and no.): _ & AA_220.7 (Mehh | Sm 25v0C (TDs\ , £PA 300.6 (Aairns)

Matrix: [] Air [ Soil/Sed. Water [ Waste [
Sample Names _ £=Tmw-t ; [-TMw-2

NOTE: Please provide calculation in Comment areas or on the back (if on the back please indicate in comment areas).

Field Information

<
m
172}

a) Sampling dates noted?

b) Sampling team indicated?

c) Sample location noted?

d) Sample depth indicated (Soils)?

e) Sample type indicated (grab/composite)?
f) Field QC noted?

g) Field parameters collected (note types)?

MEEEOKKBK

h) Field Calibration within contro! limits?

Oooooooono §

ODO00oO0oKOOO0O g

COMMENTS

Grab

pH, Cond, Turb, Temp, DO, ORP, Flow, DTW

i) Notations of unacceptable field conditions/performances from field logs or field notes?

O x O
j) Does the laboratory narrative indicate deficiencies? [] ] x
Note Deficiencies:

Chain-of-Custody (COC) YES NO NA COMMENTS

a) Was the COC properly completed? O Od

b) Was the COC signed by both field

and laboratory personnel? O O

c) Were samples received in good condition? x O O
General (reference QAPP or Method) YES NO NA COMMENTS

a) Were hold times met for sample pretreatment? O O

b) Were hold times met for sample analysis? IQ/ O O

c) Were the correct preservatives used? K] O O

d) Was the correct method used? | |

e) Were appropriate reporting limits achieved? x] | [}

f)  Were any sample dilutions noted? d & O

g) Were any matrix problems noted? O < Od

Revised May 2004

Page 1 of 3
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QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Blanks YES
a) Were analytes detected in the method blank(s)? O
b) Were analytes detected in the field blank(s)? O
c) Were analytes detected in the equipment blank(s)? []
d) Were analytes detected in the trip blank(s)? [l

Laboratory Control Sample (LCS) YES
a) Was a LCS analyzed once per SDG? X
b) Were the proper analytes included in the LCS? A
c) Was the LCS accuracy criteria met? IZ/

Duplicates YES

a) Were field duplicates collected (note original and duplicate sample names)?

OO0 3

oooO3

NO

B ERQD S

Ooogdsg

NA

E~ o O

b) Were field dup. precision criteria met (note RPD)?  []

c) Were lab duplicates analyzed (note original and duplicate samples)?

X
d) Were lab dup. precision criteria met (note RPD)? IZ/

Blind Standards YES
a) Was a blind standard used (indicate name, O
analytes included and concentrations)?
b) Was the %D within control limits? O

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
a) Was MS accuracy criteria met?

Recovery could not be calculated since sample
contained high concentration of analyte?

b) Was MSD accuracy criteria met?

Recovery could not be calculated since sample
contained high concentration of analyte?

SCEETREN:

OO OoOo 0O§

c) Were MS/MSD precision criteria met?

Comments/Notes:

O

O
O

NO

cé

O
O

Ox ORXR

COMMENTS
COMMENTS
COMMENTS
Dup-1@
FB-1@
COMMENTS
COMMENTS

Revised May 2004
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QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Data Qualification:

Sample Name Constituent(s) Result

Qualifier

Reason

Nu\.&

AN

N

AN

N

Signature: z/%f{/
T 7

Revised May 2004

Date:

5/26 fos

Page 3 of 3




Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com

January 24, 2019

Mark Haddock

Golder Associates

820 S. Main St

Suite 100

Saint Charles, MO 63301

RE: Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

Dear Mark Haddock:

Enclosed are the analytical results for sample(s) received by the laboratory between November 08,
2018 and November 10, 2018. The results relate only to the samples included in this report. Results
reported herein conform to the most current, applicable TNI/NELAC standards and the laboratory's
Quality Assurance Manual, where applicable, unless otherwise noted in the body of the report.

REV-1, 12/28/18: L-BMW-1S and L-BMW-2S added. Metals list trimmed.
REV-1A, 1/24/19: Project name revised.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
C/,W- Ve

Jamie Church
jamie.church@pacelabs.com

314-838-7223
Project Manager

Enclosures

cc: Ryan Feldmann, Golder
Jeffrey Ingram, Golder Associates
Eric Schneider, Golder Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(913)599-5665

Page 1 of 43



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
/' _PaceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

Missouri Certification Number: 10090 Nevada Certification #: KS000212018-1
Arkansas Drinking Water Oklahoma Certification #: 9205/9935

WY STR Certification #: 2456.01 Texas Certification #: T104704407-18-11
Arkansas Certification #: 18-016-0 Utah Certification #: KS000212018-8

Arkansas Drinking Water Kansas Field Laboratory Accreditation: # E-92587
Illinois Certification #: 004455 Missouri Certification: 10070

lowa Certification #: 118 Missouri Certification Number: 10090

Kansas/NELAP Certification #: E-10116 / E10426

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 43



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Lab ID Sample ID Matrix Date Collected Date Received
60286372001 L-TMW-1 Water 11/09/18 09:00 11/10/18 06:25
60286372002 L-TMW-2 Water 11/09/18 10:05 11/10/18 06:25
60286372003 L-TMW-3 Water 11/09/18 11:40 11/10/18 06:25
60286372004 L-MW-26 Water 11/09/18 12:45 11/10/18 06:25
60286372005 L-UWL-DUP-1 Water 11/09/18 09:00 11/10/18 06:25
60286372006 L-UWL-FB-1 Water 11/09/18 11:27 11/10/18 06:25
60286214003 L-BMW-1S Water 11/07/18 10:00 11/08/18 04:02
60286214004 L-BMW-2S Water 11/07/18 12:25 11/08/18 04:02

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 43



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

SAMPLE ANALYTE COUNT

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60286372001 L-TMW-1 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286372002 L-TMW-2 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286372003 L-TMW-3 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286372004 L-MW-26 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286372005 L-UWL-DUP-1 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286372006 L-UWL-FB-1 EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 4 of 43



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

SAMPLE ANALYTE COUNT

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286214003 L-BMW-1S EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C RLG 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K
60286214004 L-BMW-2S EPA 200.7 JGP 7 PASI-K
SM 2320B ZMH 1 PASI-K
SM 2540C LDF 1 PASI-K
SM 3500-Fe B#4 LDB 1 PASI-K
SM 3500-Fe B#4 RMT 1 PASI-K
EPA 300.0 WNM 3 PASI-K
EPA 365.4 BLA 1 PASI-K

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 5 of 43



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Sample: L-TMW-1 Lab ID: 60286372001 Collected: 11/09/18 09:00 Received: 11/10/18 06:25 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total

Boron
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

2320B Alkalinity

Alkalinity, Total as CaCO3
2540C Total Dissolved Solids
Total Dissolved Solids

Iron, Ferric (Calculation)
Iron, Ferric

Iron, Ferrous

Iron, Ferrous

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

365.4 Total Phosphorus

Phosphorus

Date: 12/28/2018 10:50 AM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

124 ug/L 100 125
162000 ug/L 200 53.5
368 ug/L 50.0 6.1
44100 ug/L 50.0 14.0
4550 ug/L 5.0 0.73
5880 ug/L 500 79.3
11500 ug/L 500 157

Analytical Method: SM 2320B

534 mg/L 20.0 4.9
Analytical Method: SM 2540C

677 mg/L 5.0 5.0
Analytical Method: SM 3500-Fe B#4

0.37 mg/L 0.050

Analytical Method: SM 3500-Fe B#4

<0.012 mg/L 0.20 0.012
Analytical Method: EPA 300.0
3.7 mg/L 1.0 0.29
0.29 mg/L 0.20 0.19
96.8 mg/L 10.0 24
Analytical Method: EPA 365.4
<0.050 mg/L 0.10 0.050

PR R R R R

10

11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

11/27/18 14:17 7440-42-8
11/27/18 14:17 7440-70-2
11/27/18 14:17 7439-89-6
11/27/18 14:17 7439-95-4
11/27/18 14:17 7439-96-5
11/27/18 14:17 7440-09-7
11/27/18 14:17 7440-23-5

11/20/18 11:50

11/16/18 10:22

11/30/18 15:46 7439-89-6

11/10/18 13:38 H6

11/27/18 06:48 16887-00-6 M1
11/27/18 06:48 16984-48-8 M1
11/27/18 07:52 14808-79-8 M1

11/15/18 11:32  7723-14-0

Page 6 of 43



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Sample: L-TMW-2 Lab ID: 60286372002  Collected: 11/09/18 10:05 Received: 11/10/18 06:25 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total

Boron
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

2320B Alkalinity

Alkalinity, Total as CaCO3
2540C Total Dissolved Solids
Total Dissolved Solids

Iron, Ferric (Calculation)
Iron, Ferric

Iron, Ferrous

Iron, Ferrous

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

365.4 Total Phosphorus

Phosphorus

Date: 12/28/2018 10:50 AM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

106 ug/L 100 125
178000 ug/L 200 53.5
1970 ug/L 50.0 6.1
42600 ug/L 50.0 14.0
2740 ug/L 5.0 0.73
6640 ug/L 500 79.3
9920 ug/L 500 157

Analytical Method: SM 2320B

565 mg/L 20.0 4.9
Analytical Method: SM 2540C

686 mg/L 5.0 5.0
Analytical Method: SM 3500-Fe B#4

1.6 mg/L 0.050

Analytical Method: SM 3500-Fe B#4

0.34 mg/L 0.20 0.012
Analytical Method: EPA 300.0
5.5 mg/L 1.0 0.29
0.21 mg/L 0.20 0.19
91.0 mg/L 10.0 2.4
Analytical Method: EPA 365.4
<0.050 mg/L 0.10 0.050

PR R R R R

10

11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

11/27/18 14:23 7440-42-8
11/27/18 14:23 7440-70-2
11/27/18 14:23 7439-89-6
11/27/18 14:23 7439-95-4
11/27/18 14:23 7439-96-5
11/27/18 14:23 7440-09-7
11/27/18 14:23 7440-23-5

11/20/18 12:02

11/16/18 10:23

11/30/18 15:46 7439-89-6

11/10/18 13:47 H6

11/27/18 08:24 16887-00-6
11/27/18 08:24 16984-48-8
11/27/18 08:40 14808-79-8

11/15/18 11:34 7723-14-0

Page 7 of 43



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Sample: L-TMW-3 Lab ID: 60286372003 Collected: 11/09/18 11:40 Received: 11/10/18 06:25 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total

Boron
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

2320B Alkalinity

Alkalinity, Total as CaCO3
2540C Total Dissolved Solids
Total Dissolved Solids

Iron, Ferric (Calculation)
Iron, Ferric

Iron, Ferrous

Iron, Ferrous

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

365.4 Total Phosphorus

Phosphorus

Date: 12/28/2018 10:50 AM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

128 ug/L 100 125
184000 ug/L 200 53.5
9970 ug/L 50.0 6.1
39200 ug/L 50.0 14.0
1400 ug/L 5.0 0.73
6730 ug/L 500 79.3
8410 ug/L 500 157

Analytical Method: SM 2320B

589 mg/L 20.0 4.9
Analytical Method: SM 2540C

720 mg/L 5.0 5.0
Analytical Method: SM 3500-Fe B#4

6.8 mg/L 0.050

Analytical Method: SM 3500-Fe B#4

3.2 mg/L 0.20 0.012
Analytical Method: EPA 300.0
6.7 mg/L 1.0 0.29
<0.19 mg/L 0.20 0.19
66.9 mg/L 5.0 1.2
Analytical Method: EPA 365.4
0.19 mg/L 0.10 0.050

PR R R R R

11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

11/27/18 14:26 7440-42-8
11/27/18 14:26 7440-70-2
11/27/18 14:26 7439-89-6
11/27/18 14:26 7439-95-4
11/27/18 14:26 7439-96-5
11/27/18 14:26 7440-09-7
11/27/18 14:26 7440-23-5

11/20/18 12:10

11/16/18 10:23

11/30/18 15:46 7439-89-6

11/10/18 13:51 H6

11/27/18 19:39 16887-00-6
11/27/18 19:39 16984-48-8
11/27/18 21:01 14808-79-8 M1

11/15/18 11:35 7723-14-0

Page 8 of 43



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Sample: L-MW-26 Lab ID: 60286372004 Collected: 11/09/18 12:45 Received: 11/10/18 06:25 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

Boron 76.9J ug/L 100 12.5 1 11/26/18 18:00 11/27/18 14:28 7440-42-8

Calcium 134000 ug/L 200 53.5 1 11/26/18 18:00 11/27/18 14:28 7440-70-2

Iron <6.1 ug/L 50.0 6.1 1 11/26/18 18:00 11/27/18 14:28 7439-89-6

Magnesium 26000 ug/L 50.0 14.0 1 11/26/18 18:00 11/27/18 14:28 7439-95-4

Manganese 36.5 ug/L 5.0 0.73 1 11/26/18 18:00 11/27/18 14:28 7439-96-5

Potassium 4980 ug/L 500 79.3 1 11/26/18 18:00 11/27/18 14:28 7440-09-7

Sodium 9790 ug/L 500 157 1 11/26/18 18:00 11/27/18 14:28 7440-23-5

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 435 mg/L 20.0 4.9 1 11/20/18 12:15

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 494 mg/L 5.0 5.0 1 11/16/18 10:23

Iron, Ferric (Calculation) Analytical Method: SM 3500-Fe B#4

Iron, Ferric 0.0J mg/L 0.050 1 11/30/18 15:46 7439-89-6

Iron, Ferrous Analytical Method: SM 3500-Fe B#4

Iron, Ferrous <0.012 mg/L 0.20 0.012 1 11/10/18 13:52 H6

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride 2.7 mg/L 1.0 0.29 1 11/27/18 21:50 16887-00-6

Fluoride <0.19 mg/L 0.20 0.19 1 11/27/18 21:50 16984-48-8

Sulfate 24.8 mg/L 2.0 0.48 2 11/27/18 22:06 14808-79-8

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus <0.050 mg/L 0.10 0.050 1 11/15/18 11:36 7723-14-0

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60286372

ANALYTICAL RESULTS

AMEREN LABADIE LCL1

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: L-UWL-DUP-1

Parameters

Lab ID: 60286372005

Results Units PQL MDL

DF

Prepared

Collected: 11/09/18 09:00 Received: 11/10/18 06:25 Matrix: Water

Analyzed CAS No. Qual

200.7 Metals, Total

Boron
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

2320B Alkalinity

Alkalinity, Total as CaCO3
2540C Total Dissolved Solids
Total Dissolved Solids

Iron, Ferric (Calculation)
Iron, Ferric

Iron, Ferrous

Iron, Ferrous

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

365.4 Total Phosphorus

Phosphorus

Date: 12/28/2018 10:50 AM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

100 ug/L 100 125
180000 ug/L 200 53.5
2120 ug/L 50.0 6.1
43000 ug/L 50.0 14.0
2770 ug/L 5.0 0.73
6580 ug/L 500 79.3
10000 ug/L 500 157

Analytical Method: SM 2320B

571 mg/L 20.0 4.9
Analytical Method: SM 2540C

691 mg/L 5.0 5.0
Analytical Method: SM 3500-Fe B#4

1.8 mg/L 0.050

Analytical Method: SM 3500-Fe B#4

0.33 mg/L 0.20 0.012
Analytical Method: EPA 300.0
5.5 mg/L 1.0 0.29
<0.19 mg/L 0.20 0.19
95.8 mg/L 5.0 1.2
Analytical Method: EPA 365.4
<0.050 mg/L 0.10 0.050

PR R R R R

11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00
11/26/18 18:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

11/27/18 14:30 7440-42-8
11/27/18 14:30 7440-70-2
11/27/18 14:30 7439-89-6
11/27/18 14:30 7439-95-4
11/27/18 14:30 7439-96-5
11/27/18 14:30 7440-09-7
11/27/18 14:30 7440-23-5

11/20/18 12:22

11/16/18 10:23

11/30/18 15:46 7439-89-6

11/10/18 13:45 H6

11/27/18 22:23 16887-00-6
11/27/18 22:23 16984-48-8
11/27/18 22:39 14808-79-8

11/15/18 11:38 7723-14-0
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60286372

ANALYTICAL RESULTS

AMEREN LABADIE LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: L-UWL-FB-1

Lab ID: 60286372006

Collected: 11/09/18 11:27

Received: 11/10/18 06:25 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron <12.5 ug/L 100 12.5 1 11/26/18 18:00 11/27/18 14:32 7440-42-8
Calcium <53.5 ug/L 200 53.5 1 11/26/18 18:00 11/27/18 14:32 7440-70-2
Iron 7.83 ug/L 50.0 6.1 1 11/26/18 18:00 11/27/18 14:32 7439-89-6
Magnesium 17.8J ug/L 50.0 14.0 1 11/26/18 18:00 11/27/18 14:32 7439-95-4
Manganese 16.9 ug/L 5.0 0.73 1 11/26/18 18:00 11/27/18 14:32 7439-96-5
Potassium <79.3 ug/L 500 79.3 1 11/26/18 18:00 11/27/18 14:32 7440-09-7
Sodium <157 ug/L 500 157 1 11/26/18 18:00 11/27/18 14:32 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 <4.9 mg/L 20.0 4.9 1 11/21/18 12:07
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids <5.0 mg/L 5.0 5.0 1 11/16/18 10:23
Iron, Ferric (Calculation) Analytical Method: SM 3500-Fe B#4
Iron, Ferric 0.0078J mg/L 0.050 1 11/30/18 15:46 7439-89-6
Iron, Ferrous Analytical Method: SM 3500-Fe B#4
Iron, Ferrous <0.012 mg/L 0.20 0.012 1 11/10/18 13:48 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride <0.29 mg/L 1.0 0.29 1 11/27/18 22:55 16887-00-6
Fluoride <0.19 mg/L 0.20 0.19 1 11/27/18 22:55 16984-48-8
Sulfate <0.24 mg/L 1.0 0.24 1 11/27/18 22:55 14808-79-8
365.4 Total Phosphorus Analytical Method: EPA 365.4
Phosphorus <0.050 mg/L 0.10 0.050 1 11/15/18 11:39 7723-14-0

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60286372

ANALYTICAL RESULTS

AMEREN LABADIE LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: L-BMW-1S

Lab ID: 60286214003

Collected: 11/07/18 10:00 Received: 11/08/18 04:02 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron 151 ug/L 100 12.5 1 11/12/18 18:25 11/20/18 21:11 7440-42-8
Calcium 201000 ug/L 200 53.5 1 11/12/18 18:25 11/20/18 21:11 7440-70-2
Iron 31100 ug/L 50.0 6.1 1 11/12/18 18:25 11/20/18 21:11 7439-89-6
Magnesium 49400 ug/L 50.0 14.0 1 11/12/18 18:25 11/20/18 21:11 7439-95-4
Manganese 2930 ug/L 5.0 0.73 1 11/12/18 18:25 11/20/18 21:11 7439-96-5
Potassium 6100 ug/L 500 79.3 1 11/12/18 18:25 11/20/18 21:11 7440-09-7
Sodium 22200 ug/L 500 157 1 11/12/18 18:25 11/20/18 21:11 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 733 mg/L 20.0 4.9 1 11/16/18 17:49
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 751 mg/L 5.0 5.0 1 11/13/18 13:44
Iron, Ferric (Calculation) Analytical Method: SM 3500-Fe B#4
Iron, Ferric 27.7 mg/L 0.050 1 11/26/18 10:55 7439-89-6
Iron, Ferrous Analytical Method: SM 3500-Fe B#4
Iron, Ferrous 3.4 mg/L 0.20 0.012 1 11/10/18 12:13 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 5.6 mg/L 1.0 0.29 1 11/25/18 21:02 16887-00-6
Fluoride <0.19 mg/L 0.20 0.19 1 11/25/18 21:02 16984-48-8
Sulfate 36.7 mg/L 5.0 1.2 5 11/25/18 21:44 14808-79-8
365.4 Total Phosphorus Analytical Method: EPA 365.4
Phosphorus 0.86 mg/L 0.10 0.050 1 11/14/18 16:26 7723-14-0

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60286372

ANALYTICAL RESULTS

AMEREN LABADIE LCL1

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: L-BMW-2S

Lab ID: 60286214004

Collected: 11/07/18 12:25 Received: 11/08/18 04:02 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Boron 84.8J] ug/L 100 12.5 1 11/12/18 18:25 11/20/18 21:13 7440-42-8
Calcium 128000 ug/L 200 53.5 1 11/12/18 18:25 11/20/18 21:13 7440-70-2
Iron 12.6J ug/L 50.0 6.1 1 11/12/18 18:25 11/20/18 21:13 7439-89-6
Magnesium 21200 ug/L 50.0 14.0 1 11/12/18 18:25 11/20/18 21:13 7439-95-4
Manganese 3.5 ug/L 5.0 0.73 1 11/12/18 18:25 11/20/18 21:13 7439-96-5 B
Potassium 7530 ug/L 500 79.3 1 11/12/18 18:25 11/20/18 21:13 7440-09-7
Sodium 9390 ug/L 500 157 1 11/12/18 18:25 11/20/18 21:13 7440-23-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 392 mg/L 20.0 4.9 1 11/16/18 18:05
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 958 mg/L 5.0 5.0 1 11/13/18 06:46 L2
Iron, Ferric (Calculation) Analytical Method: SM 3500-Fe B#4
Iron, Ferric 0.0J mg/L 0.050 1 11/26/18 10:55 7439-89-6
Iron, Ferrous Analytical Method: SM 3500-Fe B#4
Iron, Ferrous 0.36 mg/L 0.20 0.012 1 11/10/18 12:22 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 1.3 mg/L 1.0 0.29 1 11/21/18 23:35 16887-00-6 B
Fluoride <0.19 mg/L 0.20 0.19 1 11/21/18 23:35 16984-48-8 CH
Sulfate 284 mg/L 2.0 0.48 2 11/25/18 21:58 14808-79-8
365.4 Total Phosphorus Analytical Method: EPA 365.4
Phosphorus <0.050 mg/L 0.10 0.050 1 11/14/18 16:29 7723-14-0

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 554744 Analysis Method: EPA 200.7

QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total

Associated Lab Samples: 60286214003, 60286214004

METHOD BLANK:
Associated Lab Samples:

2275800
60286214003, 60286214004

Matrix: Water

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers

Boron ug/L <12.5 100 12.5 11/20/18 20:58
Calcium ug/L <53.5 200 53.5 11/20/18 20:58
Iron ug/L <6.1 50.0 6.1 11/20/18 20:58
Magnesium ug/L <14.0 50.0 14.0 11/20/18 20:58
Manganese ug/L 1.8J 5.0 0.73 11/20/18 20:58
Potassium ug/L <79.3 500 79.3 11/20/18 20:58
Sodium ug/L <157 500 157 11/20/18 20:58
LABORATORY CONTROL SAMPLE: 2275801

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Boron ug/L 1000 1010 101 85-115
Calcium ug/L 10000 9880 99 85-115
Iron ug/L 10000 9670 97 85-115
Magnesium ug/L 10000 10100 101 85-115
Manganese ug/L 1000 975 98 85-115
Potassium ug/L 10000 10000 100 85-115
Sodium ug/L 10000 10000 100 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2275802 2275803

MS MSD

60286214001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 1000 1000 15100 15200 125 139 70-130 1 20M1
Calcium ug/L 10000 10000 315000 316000 142 156 70-130 0 20M1
Iron ug/L 10000 10000 35100 35000 97 97 70-130 0 20
Magnesium ug/L 10000 10000 66600 67000 101 105 70-130 1 20
Manganese ug/L 1000 1000 4020 4040 98 100 70-130 0 20
Potassium ug/L 10000 10000 17600 17700 99 100 70-130 1 20
Sodium ug/L 10000 10000 62600 62800 111 113 70-130 0 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2275804 2275805

MS MSD

60286215003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 8310 1000 1000 9270 9180 96 87 70-130 1 20
Calcium ug/L 220000 10000 10000 231000 228000 113 81 70-130 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 12/28/2018 10:50 AM without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2275804 2275805

MS MSD

60286215003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 11900 10000 10000 21500 21300 96 94 70-130 1 20
Magnesium ug/L 28100 10000 10000 37600 37200 95 92 70-130 1 20
Manganese ug/L 2110 1000 1000 3060 3030 95 93 70-130 1 20
Potassium ug/L 6910 10000 10000 17100 16900 102 100 70-130 1 20
Sodium ug/L 76500 10000 10000 87200 86600 107 100 70-130 1 20
MATRIX SPIKE SAMPLE: 2275806

60286215005 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Quialifiers

Boron ug/L 113 1000 1120 101 70-130
Calcium ug/L 114000 10000 124000 98 70-130
Iron ug/L 22700 10000 32300 96 70-130
Magnesium ug/L 31600 10000 41000 94 70-130
Manganese ug/L 349 1000 1290 94 70-130
Potassium ug/L 4120 10000 13800 97 70-130
Sodium ug/L 13800 10000 23800 100 70-130

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 556876 Analysis Method: EPA 200.7

QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total

Associated Lab Samples:

60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006

METHOD BLANK:
Associated Lab Samples:

2284987
60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006

Matrix: Water

Results presented on this page are in the units indicated by the "

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Units" column except where an alternate unit is presented to the right of the result.

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Boron ug/L <12.5 100 12.5 11/27/18 13:48
Calcium ug/L <53.5 200 53.5 11/27/18 13:48
Iron ug/L <6.1 50.0 6.1 11/27/18 13:48
Magnesium ug/L <14.0 50.0 14.0 11/27/18 13:48
Manganese ug/L 0.80J 5.0 0.73 11/27/18 13:48
Potassium ug/L <79.3 500 79.3 11/27/18 13:48
Sodium ug/L <157 500 157 11/27/18 13:48
LABORATORY CONTROL SAMPLE: 2284988
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 979 98 85-115
Calcium ug/L 10000 9940 99 85-115
Iron ug/L 10000 10000 100 85-115
Magnesium ug/L 10000 10100 101 85-115
Manganese ug/L 1000 1000 100 85-115
Potassium ug/L 10000 10000 100 85-115
Sodium ug/L 10000 10400 104 85-115
MATRIX SPIKE SAMPLE: 2284989
60286215023 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Quialifiers
Boron ug/L 9300 1000 10400 112 70-130
Calcium ug/L 84400 10000 94400 100 70-130
Iron ug/L 64.8 10000 10100 101 70-130
Magnesium ug/L 5160 10000 15000 98 70-130
Manganese ug/L 113 1000 1100 99 70-130
Potassium ug/L 9650 10000 19700 100 70-130
Sodium ug/L 75600 10000 85100 96 70-130
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2284990 2284991
MS MSD
60286372001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Boron ug/L 124 1000 1000 1140 1140 101 102 70-130 0 20
Calcium ug/L 162000 10000 10000 174000 173000 118 107 70-130 1 20
Iron ug/L 368 10000 10000 10400 10300 100 100 70-130 0 20

Page 16 of 43
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www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2284990 2284991
MS MSD
60286372001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Magnesium ug/L 44100 10000 10000 54700 54300 106 102 70-130 1 20
Manganese ug/L 4550 1000 1000 5620 5590 106 104 70-130 0 20
Potassium ug/L 5880 10000 10000 16100 16000 102 102 70-130 0 20
Sodium ug/L 11500 10000 10000 21900 21800 104 103 70-130 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 555675 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 60286214003, 60286214004

METHOD BLANK: 2279679 Matrix: Water
Associated Lab Samples: 60286214003, 60286214004
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L <4.9 20.0 49 11/16/18 16:02
LABORATORY CONTROL SAMPLE: 2279680
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 500 507 101 90-110
SAMPLE DUPLICATE: 2279681
60286398006 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 101 101 0 10
SAMPLE DUPLICATE: 2279682
60286349012 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 630 637 1 10
SAMPLE DUPLICATE: 2280829
60286214001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 328 0 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 10:50 AM without the written consent of Pace Analytical Services, LLC. Page 18 of 43



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 556192 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005

METHOD BLANK: 2282069 Matrix: Water
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L <4.9 20.0 4.9 11/20/18 10:40

LABORATORY CONTROL SAMPLE: 2282070

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 500 513 103 90-110
SAMPLE DUPLICATE: 2282071
60286215025 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 58.8 64.8 10 10
SAMPLE DUPLICATE: 2282072
60286372001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 534 545 2 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 10:50 AM without the written consent of Pace Analytical Services, LLC. Page 19 of 43



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
QC Batch: 556501 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 60286372006
METHOD BLANK: 2283240 Matrix: Water
Associated Lab Samples: 60286372006
Blank Reporting

Parameter Units Result Limit MDL Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L <4.9 20.0 49 11/21/18 12:04
LABORATORY CONTROL SAMPLE: 2283241

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 500 500 100 90-110
SAMPLE DUPLICATE: 2283242

60287138004 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Alkalinity, Total as CaCO3 mg/L 374 385 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
QC Batch: 554816 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60286214003
METHOD BLANK: 2276047 Matrix: Water
Associated Lab Samples: 60286214003
Blank Reporting

Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 11/13/18 13:21
LABORATORY CONTROL SAMPLE: 2276048

Spike LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 982 98 80-120
SAMPLE DUPLICATE: 2276049

60286314003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 1150 1170 2 10
SAMPLE DUPLICATE: 2277979

60286214001 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Dissolved Solids mg/L 1600 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
QC Batch: 555016 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60286214004
METHOD BLANK: 2276777 Matrix: Water
Associated Lab Samples: 60286214004
Blank Reporting

Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 11/13/18 06:59
LABORATORY CONTROL SAMPLE: 2276778

Spike LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 2000 918 46 80-120 L2
SAMPLE DUPLICATE: 2276779

60286215003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 1020 677 41 10 D6
SAMPLE DUPLICATE: 2276780

60286215007 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Dissolved Solids mg/L 427 544 24 10 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 555504 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006

METHOD BLANK: 2278837 Matrix: Water
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 11/16/18 10:22

LABORATORY CONTROL SAMPLE: 2278838

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 983 98 80-120
SAMPLE DUPLICATE: 2278839
60286372001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 677 665 2 10
SAMPLE DUPLICATE: 2278840
60286545003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 437 494 12 10 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 10:50 AM without the written consent of Pace Analytical Services, LLC. Page 23 of 43



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 554530 Analysis Method: SM 3500-Fe B#4
QC Batch Method: ~ SM 3500-Fe B#4 Analysis Description: Iron, Ferrous
Associated Lab Samples: 60286214003, 60286214004

METHOD BLANK: 2274461 Matrix: Water
Associated Lab Samples: 60286214003, 60286214004
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Iron, Ferrous mg/L <0.012 0.20 0.012 11/10/18 12:07 H6
LABORATORY CONTROL SAMPLE: 2274462
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Iron, Ferrous mg/L 2 2.0 100 90-110 H6
SAMPLE DUPLICATE: 2274464
60285787001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Iron, Ferrous mg/L 18 1.7 4 20 H6
SAMPLE DUPLICATE: 2274465
60285787003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Iron, Ferrous mg/L 0.32 0.28 13 20 H6
SAMPLE DUPLICATE: 2274466
60286214001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Iron, Ferrous mg/L 13.6 1 20 H6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 554544 Analysis Method: SM 3500-Fe B#4
QC Batch Method: ~ SM 3500-Fe B#4 Analysis Description: Iron, Ferrous
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006

METHOD BLANK: 2274532 Matrix: Water
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Iron, Ferrous mg/L <0.012 0.20 0.012 11/10/18 13:31 H6

LABORATORY CONTROL SAMPLE: 2274533

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Iron, Ferrous mg/L 2 2.0 100 90-110 H6
SAMPLE DUPLICATE: 2274535
60286215010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Iron, Ferrous mg/L <0.012 <0.012 20 H6
SAMPLE DUPLICATE: 2274537
60286372001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Iron, Ferrous mg/L <0.012 <0.012 20 H6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
QC Batch: 556563 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 60286214004
METHOD BLANK: 2283534 Matrix: Water
Associated Lab Samples: 60286214004
Blank Reporting

Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L 0.31J 1.0 0.29 11/21/18 18:56
Fluoride mg/L <0.19 0.20 0.19 11/21/18 18:56
LABORATORY CONTROL SAMPLE: 2283535

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.6 91 90-110
Fluoride mg/L 25 25 100 90-110

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 556718 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60286214003, 60286214004

METHOD BLANK: 2284553
60286214003, 60286214004

Associated Lab Samples:

Matrix: Water

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.29 1.0 0.29 11/25/18 17:57
Fluoride mg/L <0.19 0.20 0.19 11/25/18 17:57
Sulfate mg/L <0.24 1.0 0.24 11/25/18 17:57
LABORATORY CONTROL SAMPLE: 2284554
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 5.2 104 90-110
Fluoride mg/L 25 2.6 105 90-110
Sulfate mg/L 5 5.2 105 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2284555 2284556
MS MSD
60286214001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 5 5 211 21.6 95 104 90-110 2 15E
Fluoride mg/L 2.5 2.5 3.0 3.2 114 121 90-110 6 15 M1
Sulfate mg/L 500 500 1430 1420 90 88 90-110 1 15M1
MATRIX SPIKE SAMPLE: 2284557
60286215003 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Chloride mg/L 14.5 5 19.5 100 90-110
Fluoride mg/L 0.29 25 2.9 104 90-110

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 556826 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60286372001, 60286372002

METHOD BLANK:
Associated Lab Samples:

2284823
60286372001, 60286372002

Matrix: Water

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.29 1.0 0.29 11/26/18 17:58
Fluoride mg/L <0.19 0.20 0.19 11/26/18 17:58
Sulfate mg/L <0.24 1.0 0.24 11/26/18 17:58
LABORATORY CONTROL SAMPLE: 2284824
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.8 95 90-110
Fluoride mg/L 25 25 99 90-110
Sulfate mg/L 5 5.0 100 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2284825 2284826
MS MSD
60286358005 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 4.7 5 5 9.7 9.7 99 100 90-110 1 15
Fluoride mg/L 0.22 25 25 2.9 2.9 106 109 90-110 2 15
Sulfate mg/L 10.1 5 5 15.3 15.3 103 105 90-110 1 15
MATRIX SPIKE SAMPLE: 2284827
60286372001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Chloride mg/L 3.7 5 5.7 38 90-110 M1
Fluoride mg/L 0.29 25 1.3 40 90-110 M1
Sulfate mg/L 96.8 50 115 37 90-110 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 557065 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60286372003, 60286372004, 60286372005, 60286372006

METHOD BLANK: 2285614
Associated Lab Samples:

Matrix: Water

60286372003, 60286372004, 60286372005, 60286372006

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.29 1.0 0.29 11/27/18 19:06
Fluoride mg/L <0.19 0.20 0.19 11/27/18 19:06
Sulfate mg/L <0.24 1.0 0.24 11/27/18 19:06
LABORATORY CONTROL SAMPLE: 2285615
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.6 93 90-110
Fluoride mg/L 25 2.3 93 90-110
Sulfate mg/L 5 4.8 96 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2285616 2285617
MS MSD
60286372003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 6.7 5 5 12.0 11.7 106 100 90-110 3 15
Fluoride mg/L <0.19 2.5 2.5 2.5 2.4 929 98 90-110 1 15
Sulfate mg/L 66.9 25 25 96.7 91.0 119 96 90-110 6 15 M1
MATRIX SPIKE SAMPLE: 2285618
60286489014 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Chloride mg/L 124 50 187 125 90-110 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Page 29 of 43



ace Analytical
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1

Pace Project No.: 60286372

QC Batch: 554773 Analysis Method: EPA 365.4

QC Batch Method:  EPA 365.4 Analysis Description: 365.4 Phosphorus

Associated Lab Samples:

60286214003, 60286214004

METHOD BLANK:
Associated Lab Samples:

2275875

Matrix: Water

60286214003, 60286214004

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Phosphorus mg/L <0.050 0.10 0.050 11/14/18 16:24
LABORATORY CONTROL SAMPLE: 2275876
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 2 2.0 98 90-110
MATRIX SPIKE SAMPLE: 2275877
60286214003 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 0.86 2 2.7 90 90-110
MATRIX SPIKE SAMPLE: 2278555
60286215005 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 0.76 2 2.6 90 90-110
SAMPLE DUPLICATE: 2275878
60286215003 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Phosphorus mg/L 0.23 0.25 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 12/28/2018 10:50 AM
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

QC Batch: 554984 Analysis Method: EPA 365.4
QC Batch Method:  EPA 365.4 Analysis Description: 365.4 Phosphorus
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006

METHOD BLANK: 2276694 Matrix: Water
Associated Lab Samples: 60286372001, 60286372002, 60286372003, 60286372004, 60286372005, 60286372006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Phosphorus mg/L <0.050 0.10 0.050 11/15/18 11:25

LABORATORY CONTROL SAMPLE: 2276695

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 2 1.9 96 90-110
MATRIX SPIKE SAMPLE: 2276696
60286318019 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 0.18 2 2.1 98 90-110
MATRIX SPIKE SAMPLE: 2276698
60286571003 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Phosphorus mg/L 0.28 2 2.3 100 90-110
SAMPLE DUPLICATE: 2276697
60286372001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Phosphorus mg/L <0.050 <0.050 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.
LABORATORIES

PASI-K Pace Analytical Services - Kansas City

ANALYTE QUALIFIERS

B Analyte was detected in the associated method blank.

CH The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.

E Analyte concentration exceeded the calibration range. The reported result is estimated.

H6 Analysis initiated outside of the 15 minute EPA required holding time.

L2 Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated
samples may be biased low.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/28/2018 10:50 AM without the written consent of Pace Analytical Services, LLC. Page 32 of 43
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www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60286214003 L-BMW-1S EPA 200.7 554744 EPA 200.7 554814
60286214004 L-BMW-2S EPA 200.7 554744 EPA 200.7 554814
60286372001 L-TMW-1 EPA 200.7 556876 EPA 200.7 556951
60286372002 L-TMW-2 EPA 200.7 556876 EPA 200.7 556951
60286372003 L-TMW-3 EPA 200.7 556876 EPA 200.7 556951
60286372004 L-MW-26 EPA 200.7 556876 EPA 200.7 556951
60286372005 L-UWL-DUP-1 EPA 200.7 556876 EPA 200.7 556951
60286372006 L-UWL-FB-1 EPA 200.7 556876 EPA 200.7 556951
60286214003 L-BMW-1S SM 2320B 555675
60286214004 L-BMW-2S SM 2320B 555675
60286372001 L-TMW-1 SM 2320B 556192
60286372002 L-TMW-2 SM 2320B 556192
60286372003 L-TMW-3 SM 2320B 556192
60286372004 L-MW-26 SM 2320B 556192
60286372005 L-UWL-DUP-1 SM 2320B 556192
60286372006 L-UWL-FB-1 SM 2320B 556501
60286214003 L-BMW-1S SM 2540C 554816
60286214004 L-BMW-2S SM 2540C 555016
60286372001 L-TMW-1 SM 2540C 555504
60286372002 L-TMW-2 SM 2540C 555504
60286372003 L-TMW-3 SM 2540C 555504
60286372004 L-MW-26 SM 2540C 555504
60286372005 L-UWL-DUP-1 SM 2540C 555504
60286372006 L-UWL-FB-1 SM 2540C 555504
60286214003 L-BMW-1S SM 3500-Fe B#4 556803
60286214004 L-BMW-2S SM 3500-Fe B#4 556803
60286372001 L-TMW-1 SM 3500-Fe B#4 557770
60286372002 L-TMW-2 SM 3500-Fe B#4 557770
60286372003 L-TMW-3 SM 3500-Fe B#4 557770
60286372004 L-MW-26 SM 3500-Fe B#4 557770
60286372005 L-UWL-DUP-1 SM 3500-Fe B#4 557770
60286372006 L-UWL-FB-1 SM 3500-Fe B#4 557770
60286214003 L-BMW-1S SM 3500-Fe B#4 554530
60286214004 L-BMW-2S SM 3500-Fe B#4 554530
60286372001 L-TMW-1 SM 3500-Fe B#4 554544
60286372002 L-TMW-2 SM 3500-Fe B#4 554544
60286372003 L-TMW-3 SM 3500-Fe B#4 554544
60286372004 L-MW-26 SM 3500-Fe B#4 554544
60286372005 L-UWL-DUP-1 SM 3500-Fe B#4 554544
60286372006 L-UWL-FB-1 SM 3500-Fe B#4 554544
60286214003 L-BMW-1S EPA 300.0 556718
60286214004 L-BMW-2S EPA 300.0 556563

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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www.pacelabs.com

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: AMEREN LABADIE LCL1
Pace Project No.: 60286372
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60286214004 L-BMW-2S EPA 300.0 556718
60286372001 L-TMW-1 EPA 300.0 556826
60286372002 L-TMW-2 EPA 300.0 556826
60286372003 L-TMW-3 EPA 300.0 557065
60286372004 L-MW-26 EPA 300.0 557065
60286372005 L-UWL-DUP-1 EPA 300.0 557065
60286372006 L-UWL-FB-1 EPA 300.0 557065
60286214003 L-BMW-1S EPA 365.4 554773
60286214004 L-BMW-2S EPA 365.4 554773
60286372001 L-TMW-1 EPA 365.4 554984
60286372002 L-TMW-2 EPA 365.4 554984
60286372003 L-TMW-3 EPA 365.4 554984
60286372004 L-MW-26 EPA 365.4 554984
60286372005 L-UWL-DUP-1 EPA 365.4 554984
60286372006 L-UWL-FB-1 EPA 365.4 554984

Date: 12/28/2018 10:50 AM

REPORT OF LABORATORY ANALYSIS
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o WO# : 60286372
[ ILTIENTII

Client Name: GO[M

Courier: FedExO UPS O VIA O Clay O PEX O ECI O Pace d  Xroads Vk ClientO  Other O

Tracking #: Pace Shipping Label Used? Yes O  No [J
Custody Seal on Cooler/Box Present: Yes ﬂ No I Seals intact: Yes & No O
Packing Material: Bubble Wrap O Bubble Bags O Foam O None X Other O

Thermometer Used: ﬁZ\ Type oflce@ Blue None ()L\')

y ate and initials of person
Cooler Temperature (°C):  As-read ﬁ:ﬁ 9{7, Corr. Factor {-9-0 Corrected 310 9'7— E}(amlning contents: L_‘a!téj
Temperature should be above freezing to 6°C
Chain of Custody present: Hves ONo  Oinva
Chain of Custody relinquished: tves Ono Onva
Samples arrived within holding time: yes Ono [INA
Short Hold Time analyses (<72hr): lﬁYes ONo  ON/A F&,u'
Rush Turn Around Time requested: Oves @No CInia
Sufficient volume: lfﬂves CNo  [CINia
Correct containers used: fives ONo Cina
Pace containers used: fives Ono  Cinia
Containers intact: ¥res ONo Oinva
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oyes ONo EbNJ’A
Filtered volume received for dissolved tests? Oves ONo  Minva
Sample labels match COC: Date / time / 1D / analyses [ff\’es CNo  OINvA
Samples contain multiple phases? Matrix: Oves QNo  Onia
Containers requiring pH preservation in compliance? @ves ONo Cina |List sample IDs, volumes, lot #'s of preservative and the
(HNO3, H;S04, HCI<2; NaOH>9 Sufide, NaOH>10 Cyanide) date/time added.
(Exceplions: VOA, Micro, 08G, KS TPH, OK-DROD)
Cyanide water sample checks:
L.ead acetate strip tums dark? (Record only) Cves CINo
Potlassium iodide test strip turns blue/purple? (Preserve) Oves [INo
Trip Blank present: Oves ONo  @nia
Headspace in VOA vials ( >6mm): Oves ONo  fN/A
Samples from USDA Regulated Area: State: Oves ONo  ffinia
Additional labels attached to 5035A / TX1005 vials in the field? Oves [Cno  Mxa
Client Notification/ Resolution: CopyCOCtoClient? Y / N Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

(s Coeer K 11/12/18

Project Manager Review: Date:
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WO# : 60286214
M

f aceA/la/ﬂ/ca/

At PdacCedidh g

;. Sample Condition UponRecelpt - 3

Client Name: _ﬁl_() \deR

Courier: FedEx 1 UPS [ VIA [ Clay O PEX O ECI Pace () Xmurjsﬁl Client 3 Other (D
Tracking #: - Pace Shipping Label Used? Yes [ N;_/]

Custody Seal on Cooler/Box Present: Yes No I Seals inlact: Yes No 7] )C ,
Packing Material: Bubble Wrap (3 Bubble Bags (J Foam O None (J Other b w|0 X S

Thermometer Used: T— Z,QQ Type of Ice: \liet Blue None X5
Date and initials of pelson
Cooler Temperature (°C): As~r(:ad0‘.ﬁgz.z Corr. Factor_ 10 | Corrected l}O Z .3 =xamining contents:| | =

Temperature should be above freezing to 6°C O.d D|SIZ, 13 0.5 |0t ,2_, k,!,

IChain of Custody present: B ' ' ,élves ONo  Onva ‘

IChain of Custody relinquished: Ae_s OnNo  Onva - o

Samples arrived within holding time: B . ) _éves Ono  ONia )

Short Hold Time analyses (<72hr): OvYes ﬁNo Cnia B o

Rush Turn Around Time requested: [3ves Pﬁun Ona

Sufficient volume: E(Yes OnNo  Onra

Correct conlainers used: /dYes Ono  Onva - - B

Pace containers used: %Yes Ono  Onva - o

Containers intact: _ }ZJYes ONo  Onia i B
Unpreserved S035A / TX1005/1006 soils frozen in 48hrs? Ovyes ﬂNo CInva -

Filtered volume received for dissolved tests? Oves Qﬂo (A - i

Sample labels match COC: Date / time / ID / analyses ')Z’Yes OnNe  Onva

Samples contain multiple phases? Mairix: \/\rr Oves ﬂ’r\lo Onva _

Containers requiring pH preservation in compliance? JZ(Yes Ono Onia [List sample IDs, volumes, lot #'s of preservative and the
(HNO,, H,S0., HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.

(Exceplions: VOA, Micro, O&G, KS TPH, OK-DRO)

ICyanide water sample checks:

Lead acetate strip tums dark? (Record only) Oves [No

Potassium iodide test strip turns blue/purple? (Preserve) Ovyes ONo

Trip Blank present: OYes )ZrNo Ona ]
Headspace in VOA vials ( >6mm): OvYes Ono ZNiA

Samples from USDA Regulated Area: State: Oyes [INo }ZfN/A - - |
IAdditional labels attached to 5035A / TX1005 vials in the field? OYes [INo )ZTN/A -

Client Notification/ Resolution: Copy COC to Client? Y 7N Field Data Required? Y / N

Person Conlacled: o Date/Time:

Comments/ Resolution: : S ~ —

VW . - 11918 B

Project Manager Review:

F-KS-C-003-Rev.11, February 28, 2018
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o)

/ _PaceAnalytical” Sample Condition Upon Receipt

WA pracelabs com

Client Name: CﬂO‘dCf

Courier: FedEx O UPS (1 VIA O
Tracking #:

Clay J

Custody Seal on Cooler/Box Present: Yes B\ No O
Bubble Bags O

Type of lce D Blue None

Packing Material: Bubble Wrap O

P
Thermometer Used: [— bg H

IDate and initials of pe
Cooler Temperature (°C):  As-read 4 7 Z Ccoi-r. Factor_!ﬂ_,c)_ Corrected £ - 7‘ 2 ‘7 lexamining contents: ml l/q

Temperature should be above freezing to 6°C

PEX [J
Pace Shipping Label Used? Yes O  No [§

ECIO

Cec 4z

WO# : 60286214
M

Pace O Xroads Clientd Otherd

Seals intact: Yes li\ No O
Foam [

None B\ Other O

(HNO3, H,SO4, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide)
(Exceptions: VOA, Micro, 0&G, KS TPH, OK-DRO)

Chain of Custody present: Wves Ono [INA

Chain of Custody relinquished: Wres [ONo TINA

Samples arrived within holding time: RYES ONo  TIN/A

” S—

Short Hold Time analyses (<72hr): Q__Yes ONo  LINA /L—Uraus ..Z/’on
Rush Turn Around Time requested: Oves Do DIN/A

Sufficient volume: lj\Yes [ONo  CIN/A

Correct containers used: hYes ONo  TIN/A

Pace containers used: NYes ONo  [InvA

Containers intact: Jves Ono DA

Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves [ONo &N/A

Filtered volume received for dissolved tests? Clyes ONo iiN/A

Sample labels match COC: Date / time / ID / analyses D\(es Ono  OIna

Samples contain multiple phases? Matrix: Lt \T Hves NNO ONA

Containers requiring pH preservation in compliance? One Owa |List sample 1Ds, volumes, lot #'s of preservative and the

date/time added.

(Cyanide water sample checks:
Lead acetate strip tums dark? (Record only)

Potassium iodide test strip turns blue/purple? (Preserve)

[ves

OYes

[N\‘O
Do

EN/A

ITrip Blank present: Oves ONo
Headspace in VOA vials ( >6mm): Dves Ono  INiia
Samples from USDA Regulated Area: State: Oves {INo klN/A

ﬁWA

dditional labels attached to 5035A / TX1005 vials in the field? CYes CINo
Client Notification/ Resolution: Copy COC to Client? Y / N Field Data Required? Y [/ N
Person Contacted: Date/Time: o
Comments/ Resolution:
11/9/18
e e ek
Project Manager Review: Date: _

F-KS-C-003-Rev.11, Feb 28,2018
. © ruaHage 58 of 43
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LS GOLDER

MEMORANDUM
DATE  January 7, 2019 Project No. 1531406
TO Project File
Golder Associates
cC
FROM  Tommy Goodwin EMAIL tgoodwin@golder.com

DATA VALIDATION SUMMARY: AMEREN - LABADIE ENERGY CENTER - NOVEMBER 2018 - CCR -
DATA PACKAGE 60286372R1

The following is a summary of instances where quality control criteria in the functional guidelines were not met
and data qualification was required:

m Analysis of Ferrous Iron for all samples was initiated outside of the 15-minute EPA required holding time, the
detections in samples were qualified as estimates (J) or non-detect and estimates (UJ).

m  When analytes exceeded the recovery criteria for MS/MSD of a sample, the sample result was not qualified
on MS/MSD data alone.

m  When a compound was detected in a sample result between the MDL and the PQL the results were
recorded at the detection value and qualified as estimates (J).

m  When a compound was detected in a blank (i.e. method, field, rinsate), and the sample results were greater
than the MDL and less than the PQL the results were recorded at the PQL value and qualified as non-
detects (U). When a compound was detected in a blank (i.e. method, field, rinsate), and the sample results
were greater than the PQL and less than ten times the blank results the results were recorded at the result
value and qualified as estimates (J).

m When a sample or field duplicate RPD was not met, associated samples were qualified as estimates (J). If
the results were less than the MDL (MDC for radionuclide analysis) or detected in a blank below the PQL the
results were qualified as non-detects and estimates (UJ).

Golder Associates Inc.
13515 Barrett Parkway Drive, Suite 260, T:+1 314 984-8800 F: +1 314 984-8770
Ballwin, Missouri, USA 63021

Golder and the G logo are trademarks of Golder Associates Corporation go Ider.com



QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Company Name: __Golder Associates

Project Name:

Ameren —LCL) - &R - N 20(¥

Reviewer: T Goodwin

Laboratory: _Pace Analytical

Analytical Method (type and no.): Mefals /200 7 A1} (23208), TDS(25400) , Fe (3520), &‘-_.245/300,0')‘, P (3¢5.4)

Matrix:
Sample Names

O Air [ Soil/Sed. Water [] Waste
LTl L-TMIZ, L-TMD L-Mw-26, L-Brw-ts [~ Biw-25, L-ld=DVP- L -Unl—Fp-\

O

Project Manager: _J Ingram

Project Number: 1531406

Validation Date:

/s

sDG# 60194372 1

NOTE: Please provide calculation in Comment areas or on the back (if on the back please indicate in comment areas).

Field Information

a)
b)
c)
d)
e)
f)

9
h)

Sampling dates noted?

Sampling team indicated?

Sample location noted?

Sample depth indicated (Soils)?

Sample type indicated (grab/composite)?
Field QC noted?

Field parameters collected (note types)?
Field Calibration within control limits?

<
m
(7]

Gd B B BRI O kI [H B

Ooooooood

ODOooU0OwmOOOg

COMMENTS
o +Va/ig

Grab

pH, Cond, Turb, Temp, DO, ORP, Flow, DTW

Notations of unacceptable field conditions/performances from field logs or field notes?

Chain-of-Custody (COC)

a)
b)

c)

a)
b)
c)
d)
e)

f)

O B O
Does the laboratory narrative indicate deficiencies? [] | X
Note Deficiencies:
YES NO NA COMMENTS
Was the COC properly completed? O O
Was the COC signed by both field
and laboratory personnel? K O O
Were samples received in good condition? 5% O d
General (reference QAPP or Method) YES NO NA COMMENTS
Were hold times met for sample pretreatment? O ]
Were hold times met for sample analysis? ] IQ/ O F?« il
Were the correct preservatives used? [l O
Was the correct method used? O O
Were appropriate reporting limits achieved? O O
Were any sample dilutions noted? ﬂ/ O O
Were any matrix problems noted? O O O

9)

Revised May 2004
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QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Blanks

a) Were analytes detected in the method blank(s)?

b) Were analytes detected in the field blank(s)?

c) Were analytes detected in the equipment blank(s)? [

d) Were analytes detected in the trip blank(s)?

Laboratory Control Sample (LCS)
a) Was a LCS analyzed once per SDG?
b) Were the proper analytes included in the LCS?

c) Was the LCS accuracy criteria met?

Duplicates

a) Were field duplicates collected (note original and duplicate sample names)?

b) Were field dup. precision criteria met (note RPD)?

c) Were lab duplicates analyzed (note original and duplicate samples)?

d) Were lab dup. precision criteria met (note RPD)?

Blind Standards
a) Was a blind standard used (indicate name,
analytes included and concentrations)?

b) Was the %D within control limits?

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
a) Was MS accuracy criteria met?

Recovery could not be calculated since sample
contained high concentration of analyte?

b) Was MSD accuracy criteria met?

Recovery could not be calculated since sample
contained high concentration of analyte?

c) Were MS/MSD precision criteria met?

Comments/Notes:
(405

YES NO NA
O O O
A O O

O
O O ®

YES NO NA
O O
E O O
O @ O

YES NO NA
® O O
O @ 0O
O O
O o O

YES NO NA
O O ®&
O 0O

YES NO NA
O /121 O
O O
o g O
O 0O
O o O

5:6 !/o’ks

COMMENTS

&(7.8),M;(u7.?! M.«(léﬁ},ﬁ”(o.o@

COMMENTS

2 oy

COMMENTS

Dup-l@ &~ Tmw-2

FB-l@ /-TMwer-73

E (209

Tos/ut)voud] (i) [2eei-oc]

COMMENTS

COMMENTS

(¥003-00 a(ig) [eoei\ c1"(b21)

[2001- 06\ Ma (5.35)

Revised May 2004
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Data Qualification:

QA LEVEL Il - INORGANIC DATA EVALUATION CHECKLIST

Sample Name Constituent(s) Result Qualifier Reason
P Sugles | Fews ln(Re®y | = | Y\ |Auiled ouide (7 Hold Tne
L-TMw-| TDS 677 | J Sunmple iplicrte enceated fints] fesn It >/l
L ~TMw-2 274 J
L-TMw-3 220 J
L-MWw-24 4q4 J |
L-Bmw-25 a5& \ - L
\ Mensanese (2 5.6 U |Detected s fefled Blak ' Resw < DL
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1.0 CERTIFICATION STATEMENT

This LCL1 — Alternative Source Demonstration, Labadie Energy Center, Franklin County, Missouri, USA has been
prepared to comply with the United States Environmental Protection Agency (EPA) coal combustion residual (CCR)
rule under the direction of a licensed professional engineer with Golder Associates Inc.

| hereby certify that this LCL1 — Alternative Source Demonstration, Labadie Energy Center, Franklin County,

Missouri, USA located at 226 Labadie Power Plant Road, Labadie Missouri 63055 has been prepared to meet the
requirements of 40 CFR §257.94(e)(2).

GOLDER ASSOCIATES INC.

Mark Haddock, P.E., R.G.

Principal, Practice Leader
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2.0 INTRODUCTION

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual (CCR)
rule (CCR Rule or The Rule), this LCL1 — Alternative Source Demonstration has been prepared to document an
Alternative Source Demonstration (ASD) for a Statistically Significant Increase (SSI) calculated at Ameren
Missouri’s (Ameren) Labadie Energy Center (LEC), Utility Waste Landfill (UWL) LCL1 or Cell 1. This document
satisfies the requirements of §257.94(e)(2) which allows the owner or operator to demonstrate that a source other
than the CCR Unit has caused an SSI and that the apparent SSI was the result of an alternative source or
resulted from errors in sampling, analysis, statistical evaluation, or natural variation in groundwater quality.

3.0 SITE DESCRIPTION AND BACKGROUND

The LEC is located approximately 35 miles west of downtown St. Louis in Franklin County, Missouri just south of
the Missouri River. Figure 1 depicts the site location and layout, including the location of LCL1. The LEC
encompasses approximately 2,400 acres and is located within the Missouri River Valley. The facility is bounded
to the north by the Missouri River, to the west by Labadie Creek, to the northeast and east by agricultural land,
and to the south by a railroad line and bedrock bluffs.

3.1 Geological and Hydrogeological Setting

The site lies between the Missouri River (to the north) and bedrock bluffs (to the south). Flow and deposition from
the Missouri River have resulted in thick alluvial deposits which lie on top of bedrock. These alluvial deposits,
which can range from approximately 90 to 120 feet thick, comprise the uppermost aquifer. Overall, this alluvial
aquifer is described as a fining-upwards sequence of stratified sands and gravels with varying amounts of silts
and clays. Based on drilling records, the alluvial aquifer is divided into sub-units, including, floodplain deposits,
natural levee deposits, and channel deposits along with volumetrically less important loess deposits. Grain sizes
of these alluvial deposits are variable.

Beneath the alluvial aquifer lies the bedrock aquifer. Bedrock in this region consists of Ordovician-aged rock.
Formations include primarily limestone, dolomite, sandstone, and shale and are comprised of the Plattin Group,
Joachim Dolomite, St. Peter Sandstone, Powell Dolomite, and the Cotter/Jefferson City Dolomites.

3.2  Utility Waste Landfill Cell 1 - LCL1

UWL Cell 1 is referred to by Ameren as the LCL1, or Cell 1. The LCL1 is approximately 31 acres in size and is
located east of the generating plant Figure 1. The CCR Unit manages CCR from the LEC and is permitted to
accept fly ash waste, bottom ash waste, slag waste and flue gas emission control waste generated primarily from
the combustion of coal or other fossil fuels. Currently the facility manages dry disposal of some fly ash and
bottom ash taken from the other CCR impoundments onsite (LCPA and LCPB), as well as some dry disposal fly
ash and bottom ash from the LEC itself.

The LCL1 was constructed with a composite liner system consisting of two feet of compacted clay soil with a
hydraulic conductivity of less than 1 X 10”7 centimeters per second (cm/sec) overlain by a 60-mil HDPE
geomembrane liner. Information on the design of the UWL is available in the 2013 Proposed Construction Permit
application (Gredell and Reitz & Jens, 2013).

A groundwater monitoring well network was installed in 2013 and 2014 in order to permit the UWL construction.
This monitoring well network was approved by the Missouri Department of Natural Resources (MDNR) and
consists of 36 monitoring wells ringing the current and proposed future extents of the UWL (Figure 1). Most of
these monitoring wells are installed in the uppermost portions of the alluvial aquifer, just below the seasonally low
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elevation for groundwater. Three monitoring wells (MW-33(D), MW-34(D), and MW-35(D)) are installed in the
intermediate/deeper zones of the alluvial aquifer. Groundwater samples have been collected in most of these
monitoring wells since April 2013 and tested for the MDNR UWL parameters.

The permit for the LCL1 was issued October 27, 2016 (permit #0907101). Eleven (11) sampling events were
performed prior to October 27, 2016 at most of the state required UWL monitoring wells and four (4) rounds of
baseline CCR Rule sampling were completed at CCR Rule monitoring wells (discussed below). These results
represent groundwater quality prior to CCR placement in the UWL. The results from these pre-disposal
monitoring events are used in conjunction with other site information in the ASD presented below.

3.3 CCR Rule Groundwater Monitoring

As required by the CCR Rule, the following were completed prior to the October 17, 2017 deadline; (1) a
groundwater monitoring well system was installed and certified by a Professional Engineer, (2) a Statistical
Method Certification was prepared and certified by a Professional Engineer, (3) a Groundwater Monitoring Plan
(GMP) was prepared recording the design, installation, development, sampling procedures, as well as statistical
methods, and placed in the owner’s operating record, and (8) eight baseline groundwater sampling events were
completed for all Appendix Il and Appendix IV parameters of CCR Rule.

The groundwater monitoring system for the LCL1 consists of six monitoring wells screened in the uppermost
aquifer (alluvial aquifer) as shown on Figure 1. Two existing monitoring wells (MW-26 and TMW-1) were installed
by Reitz & Jens, Inc. in 2013 as a part of the state UWL monitoring program. The remaining monitoring wells
(TMW-1, TMW-2, BMW-1S, and BMW-3S) were installed by Golder in 2015 and 2016 for CCR Rule groundwater
monitoring purposes. More information on the design and installation of the monitoring wells is provided in the
LCL1 GMP and the LCL1 2017 Annual Report.

Between May 2016 and June 2017, eight (8) baseline sampling events were completed for the LCL1. After
baseline sampling, the Detection Monitoring events were completed in November 2017 and May 2018.
Laboratory testing was performed for the following Appendix Il constituents during Detection Monitoring:

Boron

Calcium

Chloride

pH

Sulfate

Total Dissolved Solids (TDS)
Fluoride

In January 2018, background results from the eight baseline sampling events were used to calculate statistical
upper prediction limits (UPL’s). These UPL’s were then compared to the Detection Monitoring results from the
November 2017 and May 2018 samples. If results from Detection Monitoring were higher than the calculated
UPL, it was considered to be an initial exceedance, in which case a verification sample was then collected and
tested in accordance with the LCL1 statistical analysis plan. During this process, no Statistically Significant
Increase’s (SSI) were identified. In May 2018, another Detection Monitoring event was completed, and three
initial exceedances were identified including boron, fluoride, and total dissolved solids (TDS) at TMW-1 and
fluoride at TMW-2. Verification sampling results confirmed all four SSI’s.

> GOLDER 3
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4.0 REVIEW OF THE STATISTICALLY SIGNIFICANT INCREASE

Two monitoring wells had confirmed SSls during the May 2018 sampling event; TMW-1 and TMW-2. These wells
are screened in the upper portion of the alluvial aquifer just below the average seasonal low for groundwater. As
shown on Figure 1, TMW-1 and TMW-2 are located north and east of the LCL1 and east of the generating plant
and the two surface impoundments near the plant (LCPA and LCPB).

Based on Golder’s review of the pre-disposal data discussed in Section 3.2 above, and our comparison of those
pre-disposal data with the results from the eight CCR-Rule baseline events, it was concluded that the
groundwater at the LCL1 contained low-level pre-existing impacts from CCR that pre-dated LCL1 operation. As a
result of these pre-existing impacts, the LCL1 statistical analysis plan uses intrawell upper prediction limits (UPL)
to determine SSls. Intrawell UPLs are calculated from historical data within a particular well, and not by pooling
data from the background wells, such that individual limits are calculated for each constituent in each well in the
monitoring program.

Table 1 displays the May 2018 SSis, the Practical Quantitation Limits (PQL), the UPLs calculated using baseline,
pre-CCR placement and background well values, as well as the results since baseline sampling. Most of these
SSis (all but TDS) are at levels slightly above the Practical Quantitation Limit (PQL) provided by the laboratory
and the UPL values generated from baseline sampling events. While these values do represent an SSI, it is
important to note they are very low values and close to the PQL value the laboratory can accurately detect.

Table 1: Review of Statistically Significant Increases

UPL UPL Based UPL based
Basedon  on Pre-CCR on Baseline November May June
Baseline Placement Background Sampling 2017 2018 2018
Constituent Well ID Events Results Wells Event Range Result Result Result
Boron TMW-1 ug/L 100 117.5 111.2 122.0 81.6J-107 115 122 131
Fluoride TMW-1 mg/L 0.20 0.2269 0.3201 0.2507 0.17J-0.21 0.22 0.26 0.25
Total Dissolved Solids TMW-1 mg/L 5.0 694.1 754.1 780 559 - 647 593 704 700
Fluoride TMW-2 mg/L 0.20 DQR NA 0.2507 0.13)-0.2) 0.18) 0.25 0.25

Notes:

1) mg/L — milligrams per liter, ug/L — micrograms per liter.

2) PQL - practical quantitation limit.

3) UPL — upper prediction limit. UPL’s calculated using sanitas software.

4) UPL based on baseline events uses intrawell statistical methods to calculate a UPL

5) Pre-CCR Placement UPL uses intrawell statistical methods from state UWL sampling events to calculate
an UPL.

6) UPL based on background wells uses an interwell statistical method and pools baseline data from BMW-
1S and BMW-2S to calculate a UPL.

7) NA — Not Applicable.

8) Pre-CCR placement UPL calculated using data from the state monitoring program prior to October 27,
2016.
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5.0 EVIDENCE OF SSI FROM ALTERNATIVE SOURCE

Several different lines of evidence indicate that the SSls at the LCL1 are not caused by a release from the LCLA1,
but rather from an alternative source. The following section describes the different lines of evidence, listed below,
that demonstrate this position.

m Review of groundwater results in adjacent and background monitoring wells.
m  Review of groundwater results prior to and after construction and CCR placement in the LCL1.

m Documentation of the construction of the LCL1 with a 60-mil geomembrane liner and a 2-foot thick clay
barrier.

m Results of geochemical analysis displaying November 2017 and May 2018 groundwater chemistries.

51 CCR Indicators

Several types of CCR byproducts are generated by coal-fired power plants. The different types of CCR typically
display distinct geochemical signatures and indicator parameters. Table 2 below describes the different types of
CCRs and their typical indicator parameters (USEPA 2018, EPRI 2011, EPRI 2012, and EPRI 2017).

Table 2: Types of CCR and Typical Indicator Parameters

Type of CCR Description of CCR Key Indicators
(USEPA 2018) (EPRI 2011, 2012, 2017)
Fly Ash Fine grained, powdery material m Boron
composed mostly of silica made from | m  Molybdenum
the burning of finely ground coal in m  Lithium
the boiler. m Sulfate
m Bromide
Boiler Slag / Molten bottom ash from the slagtap | . potassium
Bottom Ash and cyclone type furnaces that turns = Sodium
into pellets that have a smooth »  Fluoride
glassy appearance after quenching
with water
Flue Gas A material leftover from the process m Sulfate
Desulfurization | of reducing sulfur dioxide emissions | m  Fluoride
Material (FGD) | from a coal-fired boiler thatcanbea | m  Calcium
wet sludge consisting of calcium m Boron
sulfite or calcium sulfate or a dry m Bromide
powered material that is a mixture of | m  Chloride
sulfites and sulfates.

Notes:
1) Fly ash and boiler slag/bottom ash typically have the same indicator parameters.
2) Definitions from USEPA website, available at https://www.epa.gov/coalash/coal-ash-basics.
3) Key indicators from EPRI 2011, 2012, and 2017 as well as Gredell and Reitz & Jens, 2014.
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51.1 Fluoride Concentrations

Fluoride can be an indicator of CCR impacts for fly ash and bottom ash wastes because fluoride is mobile in most
hydrogeologic environments, however, it is not always present at high concentrations within all CCR wastes. At
the Labadie Energy Center, fluoride has been tested for in the pore-water of both the LCPA and the LCPB. The
results of the pore-water sampling show that fluoride ranges from 0.088 J - 20 J mg/L in the LCPA and from 1.0 to
2.4 mg/L in the LCPB.

51.1.1 Fluoride SSI at TMW-1

As shown on Figure 2, current fluoride concentrations in monitoring well TMW-1 are similar to those reported
prior to the operation of the LCL1. Fluoride concentrations have varied between 0.12 mg/L and 0.28 mg/L over
the entire historical monitoring period. Based on these data, in addition to the observations reported below, the
variability in fluoride concentrations over time is not a result of impacts from the LCL1, but rather the result of
geochemical variability in the alluvial aquifer.

As shown on Figure 2, if only the fluoride results at TMW-1 prior to placement of CCR waste are used (April
2014-October 2016), a UPL is 0.3201 mg/L is calculated. This value is approximately 0.10 mg/L higher than the
UPL calculated from the eight baseline samples at TMW-1 collected for the CCR rule and 0.06 mg/L higher than
the result reported for the verification sampling event. Additionally, prior to CCR being placed in the unit, fluoride
values were reported at higher levels (0.28 mg/L) then are currently present. This demonstrates that values at
TMW-1 are currently lower than those prior to the receipt of CCR at the LCL1. Therefore, the calculated prediction
limit from the CCR Rule was biased low because the results reported during the initial 8 baseline sampling rounds
were relatively low for fluoride in this well’. If the historical data are used to supplement the results collected
during the CCR rule baseline period, no SSI would be triggered for fluoride at TMW-1.

In Addition, a sample was collected for state rule monitoring within the same week as those collected for CCR
Rule sampling. The result from this sample were 0.18 mg/L, which is 0.08 mg/L below the value collected for
CCR Rule sampling. This further demonstrates that there is significant natural variability within this aquifer,
especially for low level results, such as these near the laboratory PQL where laboratory testing inaccuracy and
variability are also possible.

51.1.2 Fluoride SSI at TMW-2

TMW-2 is not part of the state monitoring program and was installed specifically for CCR Rule monitoring. As
shown on Figure 2 prior to CCR placement in the LCL1, fluoride concentrations in TMW-2 ranged from 0.13 J to
0.20 J mg/L. Since the operation permit was issued for the LCL1, fluoride results in this well have varied between
0.15J and 0.25 mg/L. Of these results, both the detection monitoring event and the verification sample were at
values of 0.25 mg/L, which is 0.05 mg/L over the PQL. Therefore, both results were just over the PQL causing an
SSI.

When values from background monitoring wells that were installed approximately 3 miles west of the facility in the
alluvial aquifer where no CCR impacts exist are used, a UPL of 0.2507 is calculated. This value for the
background UPL is above both the May 2018 result and verification sampling result. This demonstrates that
values in TMW-2 are still below the limits calculated using background wells.

" Given that the CCR material was not placed in LCL1 until after a multi-layer liner system was installed, it is not
likely that the decreased concentrations at TMW-1 or TMW-2 observed during CCR sampling are a result of
isolation of previous release of CCR materials.
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Much like the fluoride concentrations at TMW-1, a limited number of baseline sampling events has caused an
artificial SSI at TMW-2. Based on these data, it is Golder’s opinion that the variability in fluoride concentrations
over time is not a result of CCR from the LCL1 that is influencing the groundwater, but is a result of groundwater
geochemical variability or other sources not related to the LCL1.

51.2 Total Dissolved Solids at TMW-1

TDS alone is not considered to be a CCR Indicator (EPRI 2018, EPRI 2012) and the values for TDS are largely
based on the concentration of major ions in groundwater (calcium, magnesium, sodium, potassium, carbonates,
chloride, and sulfate). Results from the May 2018 and subsequent verification sampling event were 704 and 700
mg/L, respectively. These values are just above the calculated UPL for TMW-1 based on the 8 original baseline
sampling events of 694.1 mg/L.

Sample results collected as a part of the state UWL permitting prior to October 2016 ranged between 568 to 732
mg/L and a calculated UPL using this data is 754.1 mg/L. As shown on Figure 3, if only the TDS results reported
prior to placement of CCR waste are used, the calculated UPL is 754.1 mg/L. This is approximately 60 mg/L
higher than the UPL calculated from the eight baseline samples and 54 mg/L higher than the result reported for
the verification sampling event. From this, it is clear that the calculated prediction limit from the CCR Rule was
biased low because the results reported during the initial 8 baseline sampling rounds were relatively low for TDS
in this well?. If the historical data that incorporates more natural variability are used to supplement the results
collected during the CCR rule baseline period, no SSI would be triggered for TDS in TMW-1.

In addition, the pre-CCR based prediction limit of 754.1 mg/L is also within the range of TDS concentrations
reported for upgradient background wells BMW-1S and BMW-2S. The calculated UPL for TDS in background
wells BMW-1S and BMW-2S during baseline sampling is 780 mg/L. This further demonstrates that TDS in this
aquifer is naturally variable and that the calculated SSIs for TMW-1 do not represent impacts from the LCL1, but
instead are due to natural variability within the alluvial aquifer.

51.3 Boron Concentrations at TMW-1

Based on the EPRI (2012, 2017) reports, boron is a key indicator of CCR impacts because boron is typically
present in CCR leachate, does not have many anthropogenic sources, and is highly mobile and reactive in most
hydrogeological enviroments. Boron values obtained during the May 2018 and subsequent verification sampling
event were 122 and 131 pg/L, respecitively. Figure 4, displays boron values at TMW-1 as well as background
wells BMW-1S and BMW-2S. The UPL for pooled background data is 122 ug/L when calculated based on the
initial baseline sampling events. This value is the same as the value obtained at TMW-1 in the May 2018.
However, if all background data collected to date is used, including the results collected from BMW-1S and BMW-
2S in November 2017 and May 2018, a calculated UPL for background would be 143.9 pg/L (Figure 5). Both the
May 2018 and the July 2018 verification sampling events are below that UPL from background monitoring wells
upgradient of the facility.

Additionally, as a part of the state UWL monitoring program, TMW-1 was sampled for boron on May 25, 2018 (two
days after the May 2018 sampling event). Results from this sampling event showed boron concentrations at 103
Mg/L. This result is below the TMW-1 UPL and the pooled background UPL.

2 Given that the CCR material was not placed in LCL1 until after a multi-layer liner system was installed, it is not
likely that the decreased concentrations at TMW-1 observed during CCR sampling are a result of isolation of
previous release of CCR materials.
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All of this data indicates that the calculated prediction limit from the CCR Rule was biased low because the results
reported during the initial 8 baseline sampling rounds were relatively low for boron in this well for the baseline time
period. This data also displays the natural variability present in the alluvial aquifer and the possible innacuracy of
laboratory testing with results in May 2018 ranging 19 ug/L in the matter of two day for samples collected very
close to the laboratory PQL. The boron values above the UPL at TMW-1 are not the result of a release from the
LCL1, but rather due to natural variability wihin the alluvial aquifer and innacurray of laboratory testing at very low
levels near the PQL.

5.2 Geochemical Analysis

During both the November 2017 and May 2018 Detection Monitoring events, major cation and anion
concentrations were collected. These data were used to compare major ion chemistry between the November
2017 sampling event where no apparent SSls were identified, and from the May 2018 sampling event where four
(4) apparent SSls were identified. Table 3 contains the values of the major cations and anions from both the
November 2017 and May 2018 sampling events. These data were used in the generation of the Stiff and Piper
diagrams discussed below.

5.2.1 Stiff Diagrams

Stiff diagrams visually display the major cation and anion data. Figure 6 displays the Stiff diagrams from the
November 2017 and May 2018 Detection Monitoring events. Data from November 2017 event display nearly
identical distribution to that of May 2018 monitoring wells. If impacts from the LCL1 were causing the apparent
SSis of boron, fluoride and/or TDS at TMW-1 or TMW-2, then a shift in groundwater chemistry would be
expected. This figure demonstrates that there has not been a shift in groundwater chemistry due to CCR impact
between the two sampling events.

5.2.2 Piper Diagram

A Piper diagram is a graphical technique used to classify different groundwater chemistry. The same data used to
generate the Stiff diagram are plotted on a ternary Piper diagram according to major cation and anion
concentrations. In addition to showing instantaneous concentrations, Piper diagrams can be used to determine if
groundwater chemistry is changing, either spatially or temporally. Figure 7 displays a Piper diagram from the
shallow alluvial aquifer in the compliance wells around the LCL1. As shown by the results of the Piper diagram,
groundwater chemistry at each individual downgradient well around the UWL are very similar. If CCR impacts
from the LCL1 were causing the apparent SSlIs of boron, fluoride and/or TDS at TMW-1 or TMW-2 then a shift in
groundwater chemistry would be expected. This figure demonstrates that there has not been a shift in
groundwater chemistry between the two sampling events.

Additionally, a comparison of this diagram with those in the LCPB ASD show that groundwater chemistry in the
LCL1 wells plots in the area for background.

6.0 DEMONSTRATION THAT SSI WAS NOT CAUSED BY LCL1 IMPACT

Based on the information presented in Section 5 above, the SSls at the LCL1 were not caused by impacts from
the LCL1. The SSis appear to be caused by numerous factors, but is primarily caused by relatively low calculated
UPL’s and a relatively small set of baseline data that do not reflect the full natural variability within the alluvial
aquifer. This is because only 8 baseline samples were collected prior to detection monitoring and these sampling
events were not able to capture the full extent of the natural spatial and temporal variability in the alluvial aquifer
especially for those results near the laboratory PQL. When results are compared to background monitoring wells
and historical data, it is apparent that there are no impacts from the LCL1.
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As required by the CCR Rule, eight (8) baseline samples were collected prior to the October 2017 deadline which
were used to calculate the UPL at each compliance well around the LCL1. According to the Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (USEPA 2009), eight (8) samples is the
minimum number of samples recommended in order to complete statistical tests and future data will be used to
enlarge the dataset for UPL calculation. As shown throughout this ASD, the minimum 8 (eight) baseline samples
has not been able to capture the full extent of the natural spatial and temporal variability. In addition, inaccuracy
of laboratory testing at low levels near the PQL can produce results higher than the UPL when the baseline
dataset is small.

Other supplemental lines of evidence also demonstrate that there are no impacts on groundwater from the LCL1.
Geochemical comparisons display that there has been no significant change in groundwater chemistry between
the November 2017 and the May 2018 Detection Monitoring events. Further, the construction of the LCL1, with 2-
feet of compacted clay overlain by a 60-mil HDPE liner, also limits the likelihood that the SSI is a result an impact
from LCL1. SSls observed in TMW-1 and TMW-2 are not caused by impacts from the LCL1.
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Ameren Missouri Table 3 153-1406
Major Cation and Anion Concentrations
LCL1 - Alternative Source Demonstration
Labadie Energy Center, Franklins County, MO

Monitoring Well ID and Date of | Total Sodium | Total Potassium | Total Calcium | Total Magnesium | Total Chloride | Total Sulfate |Total Alkalinity w
Sample Collection (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

L-MW-26 11/8/2017 4.98 3.93 137 24.4 4.4 254 408
L-MW-26 5/23/2018 5.82 4.35 130 25.1 3.0 22.6 452
L-TMW-1 11/8/2017 10.6 5.82 156 42.2 3.0 83.3 483
L-TMW-15/23/2018 11.8 5.77 162 43.6 3.2 100 552
L-TMW-2 11/8/2017 25.2 6.76 184 49.3 6.9 97.1 583
L-TMW-2 5/23/2018 10.1 6.60 179 43.1 6.0 96.3 603
L-TMW-3 11/8/2017 9.0 6.79 191 42.2 6.9 72.0 592
L-TMW-3 5/23/2018 10.6 6.80 182 38.8 7.0 70.2 608
Notes:

1) Alkalinity is equal to the sum of Carbonate and Bicarbonate. Prepared by: JSI

2) mg/L - milligrams per liter. Checked by: JAP

Reviewed by: MNH
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