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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 Utilities; 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, 2019 
through December 31, 2019. 

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) groundwater monitoring wells screened in the uppermost 
aquifer and is displayed in Figure 1.  No new monitoring wells were installed or decommissioned in 2019 as a 
part of the CCR Rule monitoring program for the LCL1.  For more information on the groundwater monitoring 
network, see the 2017 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 2019.  Table 1 below 
provides a summary of the groundwater samples collected in 2019 including the number of samples, the date of 
sample collection, and the monitoring program. 

Table 1 – Summary of Groundwater Sampling Dates  

 
Notes:           
1.) Detection Monitoring Events tested for Appendix III Parameters. 
2.) Verification Sampling Events tested for Appendix III Parameters with initial exceedances. 
3.) "-" No sample collected. 
4.) NA - Not applicable. 
 

3.1 Detection Monitoring Program 
A Detection Monitoring event was completed November 7-9, 2018.  Verification sampling and the statistical 
analysis to evaluate for Statistically Significant Increases (SSIs) for the November 2018 event were not completed 
until 2019 and are, therefore, included in this report.  Detections of Appendix III analytes triggered a verification 
sampling event, which was completed on January 3, 2019 and verified one SSI.  Table 2 summarizes the results 
of the statistical analysis of the November 2018 Detection Monitoring event and laboratory analytical data are 
provided in Appendix A. 

BMW‐1S BMW‐2S MW‐26 TMW‐1 TMW‐2 TMW‐3

January 2019 Verification Sampling Event  ‐ ‐ ‐ 1/3/2019 1/3/2019 ‐

May 2019 Detection Monitoring 5/1/2019 5/1/2019 5/8/2019 5/2/2019 5/2/2019 5/8/2019

August 2019 Verification Sampling Event ‐ ‐ 8/21/2019 8/21/2019 8/21/2019 8/21/2019
November 2019 Detection Monitoring 11/5/2019 11/5/2019 11/6/2019 11/5/2019 11/5/2019 11/5/2019

Total Number of Samples Collected 2 2 3 4 4 3 NA

Detection

Detection

Sampl ing Event

Date of Sample Col lection

Detection  or 
Assessment 
Monitoring 
Program

Detection

Detection
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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 the SSI and is provided in Appendix B.  This ASD 

demonstrates that the SSI was not caused by the LCL1 CCR Unit and the LCL1 CCR Unit remains in Detection 

Monitoring.   

A Detection Monitoring event was completed May 1-8, 2019, and testing was completed for all Appendix III 

analytes.  Statistical analysis of the data determined that there was an SSI.  Table 3 summarizes the results of 

the statistical analysis of the May 2019 Detection Monitoring event and laboratory analytical data are provided in 

Appendix A.  As with the November 2018 sampling event, the SSI in the monitoring well network was not caused 

by the LCL1 CCR Unit and an ASD for this is provided in Appendix C. 

As outlined in the Statistical Analysis Plan for this site, updates to the statistical limits are completed once 4 (four) 

to 8 (eight) new sample results are available.  During the statistical analysis of the May 2019 sampling event, the 

statistical limits used to determine an SSI were updated according to the Statistical Analysis Plan.  These updated 

limits will be used for November 2019 and subsequent statistical analyses.  

A Detection Monitoring event was completed November 5-6, 2019, and testing was performed for all Appendix III 

analytes.  Statistical analyses to evaluate for SSIs in the November 2019 data were not completed in 2019 and 

the results will be provided in the 2020 annual report.  Table 4 summarizes the results of the November 2019 

Detection Monitoring event 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 provided in Appendix D.  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 because 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 hydraulic gradient were estimated for the alluvial aquifer wells at the LEC using 

commercially available software.  Results from this assessment indicate that while groundwater flow direction is 

variable, the overall net groundwater flow in the alluvial aquifer at the LEC is from the bluffs toward the river.  

Horizontal gradients calculated by the program range from 0.0001 to 0.0007 feet/foot with an estimated net 

annual groundwater velocity of approximately 17 feet per year. 

4.0 STATUS OF THE GROUNDWATER MONITORING PROGRAM 
The LCL1 remains in Detection Monitoring.  Section 5.0 provides a discussion of the activities planned for 2020. 
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4.1 Sampling Issues 
During the May 2019 Sampling event, sample analysis for EPA method 200.7 for L-UWL-FB-1 was not performed 

due to laboratory error.  Reported values for L-UWL-FB-1 were mistakenly reported from L-MW-26, and no 

method 200.7 samples were analyzed from L-UWL-FB-1.  These values were determined to be incorrect based 

on review of the results and professional judgement.  The incorrect values were not used for statistical analysis or 

data validation. 

From approximately May to August 2019, some of the monitoring wells at the LEC were under water due to the 

flooding of the Missouri River.  This caused a delay in the planned sampling dates of some of the monitoring 

wells.  On July 19, July 26 and August 12, 2019, Golder performed post-flood monitoring well inspections at the 

LEC and found that only BMW-1S had been impacted by the flood.  This monitoring well was re-developed to 

remove floodwater impacts to the well prior to any future groundwater elevation measurements or groundwater 

samples being collected.  After successful re-development, BMW-1S was returned to service.  No other notable 

sampling issues were encountered in 2019. 

5.0 ACTIVITIES PLANNED FOR 2020 
Detection Monitoring is scheduled to continue on a semi-annual basis in the second and fourth quarters of 2020. 

Statistical analysis of the November 2019 Detection Monitoring data will be completed in 2020 and included in the 

2020 Annual Report.   
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Table 2
November 2018 Detection Monitoring Results

LCL1 ‐ Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BMW‐1S BMW‐2S
Prediction 

Limit MW‐26
MW‐26

Prediction 
Limit TMW‐1

TMW‐1
Prediction 

Limit TMW‐2
TMW‐2

Prediction 
Limit TMW‐3

TMW‐3

DATE NA 11/7/2018 11/7/2018 NA 11/9/2018 NA 11/9/2018 NA 11/9/2018 NA 11/9/2018
pH SU 6.83 7.12 6.2‐7.44 7.00 6.437‐7.305 6.94 6.303‐7.517 6.93 6.55‐7.207 6.81

BORON, TOTAL μg/L 151 84.8 J DQR 76.9 J 117.5 124 139.9 106 140 128
CALCIUM, TOTAL μg/L 201,000 128,000 154,083 134,000 175,638 162,000 200,867 178,000 217,698 184,000
CHLORIDE, TOTAL mg/L 5.6 1.3 J 14.4 2.7 3.603 3.7 6.933 5.5 8.489 6.7
FLUORIDE, TOTAL mg/L ND ND DQR ND 0.2269 0.29 DQR 0.21 DQR ND
SULFATE, TOTAL mg/L 36.7 28.4 33.38 24.8 115 96.8 112.1 91.0 97.4 66.9

TOTAL DISSOLVED SOLIDS mg/L 751 958 J 520.2 494 J 694.1 677 J 775.5 686 J 752.2 720 J

DATE NA 1/3/2019 1/3/2019
pH SU 6.98 6.95

BORON, TOTAL μg/L 117.0
CALCIUM, TOTAL μg/L
CHLORIDE, TOTAL mg/L 3.6
FLUORIDE, TOTAL mg/L 0.23 0.20 J
SULFATE, TOTAL mg/L

TOTAL DISSOLVED SOLIDS mg/L
NOTES:
1. Unit Abbreviations: µg/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 as ND.
4. NA ‐ Not applicable.
5. Prediction Limits calculated using Sanitas Software.
6. If all background values are less than the Practical Quantitation Limit (PQL) then the Double Quantification Rule (DQR) is used.
7. Values highlighted in yellow indicate a Statistically Significant Increase (SSI).
8. Values highlighted in green indicate an initial exceedance above the prediction limit that was not confirmed by Verification Sampling (not an SSI).
9. Only analytes/wells that were detected above the prediction limit were tested during Verification Sampling.

January 2019 Verification Sampling

November 2018 Detection Monitoring Event

UNITSANALYTE

GROUNDWATER MONITORING WELLSBACKGROUND

Prepared By: RJF
Checked By: KAB

Reviewed By: CMR 

rfeldmann
Highlight

rfeldmann
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Table 3
 May 2019 Detection Monitoring Results

LCL1 ‐ Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BMW‐1S BMW‐2S
Prediction 

Limit MW‐26
MW‐26

Prediction 
Limit TMW‐1

TMW‐1
Prediction 

Limit TMW‐2
TMW‐2

Prediction 
Limit TMW‐3

TMW‐3

DATE NA 5/1/2019 5/1/2019 NA 5/8/2019 NA 5/2/2019 NA 5/2/2019 NA 5/8/2019
pH SU 6.53 6.18 6.2‐7.44 6.02 6.437‐7.305 6.91 6.303‐7.517 6.87 6.55‐7.207 5.83

BORON, TOTAL μg/L 111 61.3 J DQR 98.2 J 117.5 109 139.9 98.5 J 140.0 114
CALCIUM, TOTAL μg/L 196,000 126,000 154,083 182,000 175,638 164,000 J 200,867 176,000 217,698 170,000
CHLORIDE, TOTAL mg/L 4.4 1.4 14.4 3.3 3.603 3.7 6.933 5.3 8.489 6.2
FLUORIDE, TOTAL mg/L 0.22 0.21 DQR 0.20 0.2269 0.24 DQR 0.24 DQR 0.19 J
SULFATE, TOTAL mg/L 39.2 29.4 33.38 19.3 115 98.6 J 112.1 86.4 97.4 48.9

TOTAL DISSOLVED SOLIDS mg/L 740 459 520.2 516 694.1 664 775.5 676 752.2 733

DATE NA 8/21/2019 8/21/2019 8/21/2019 8/21/2019
pH SU 6.54 6.61 6.45 6.57

BORON, TOTAL μg/L
CALCIUM, TOTAL μg/L 142,000
CHLORIDE, TOTAL mg/L 4.4
FLUORIDE, TOTAL mg/L 0.15 J ND ND
SULFATE, TOTAL mg/L

TOTAL DISSOLVED SOLIDS mg/L
NOTES:
1. Unit Abbreviations: µg/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 as ND.
4. NA ‐ Not applicable.
5. Prediction Limits calculated using Sanitas Software.
6. If all background values are less than the Practical Quantitation Limit (PQL) then the Double Quantification Rule (DQR) is used.
7. Values highlighted in yellow indicate a Statistically Significant Increase (SSI).
8. Values highlighted in green indicate an initial exceedance above (or below for pH) the prediction limit that was not confirmed by Verification Sampling (not a SSI).
9. Only analytes/wells that were detected above the prediction limit were tested during Verification Sampling. 

ANALYTE UNITS

BACKGROUND GROUNDWATER MONITORING WELLS

May 2019 Detection Monitoring Event

August 2019 Verification Sampling Event

Prepared By: JSI
Checked By: KAB 

Reviewed By: CMR 

ESchneider
Highlight

ESchneider
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Table 4
November 2019 Detection Monitoring Results

LCL1 ‐ Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BMW‐1S BMW‐2S MW‐26 TMW‐1 TMW‐2 TMW‐3

DATE NA 11/5/2019 11/5/2019 11/6/2019 11/5/2019 11/5/2019 11/5/2019
pH SU 6.83 7.08 7.30 6.94 6.95 6.74

BORON, TOTAL μg/L 122 61.2 J 423 101 97.3 J 122
CALCIUM, TOTAL μg/L 194,000 125,000 146,000 174,000 J 177,000 176,000
CHLORIDE, TOTAL mg/L 4.8 3.3 22.5 4.4 4.9 5.5
FLUORIDE, TOTAL mg/L ND 0.12 J ND 0.15 J 0.13 J 0.089 J
SULFATE, TOTAL mg/L 29.9 28.5 18.1 109 82.6 44.5

TOTAL DISSOLVED SOLIDS mg/L 700 425 540 673 687 604
NOTES:
1. Unit Abbreviations: µg/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 as ND.
4. NA ‐ Not applicable. 

ANALYTE UNITS

BACKGROUND GROUNDWATER MONITORING WELLS

November 2019 Detection Monitoring Event

Prepared By: RJF 
Checked By: KAB 

Reviewed By: CMR
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#=CL#

January 09, 2019

LIMS USE: FR - MARK HADDOCK
LIMS OBJECT ID: 60291121

60291121
Project:
Pace Project No.:

RE:

Mark Haddock
Golder Associates
820 S. Main St
Suite 100
Saint Charles, MO 63301

AMEREN GW SAMPLING

Dear Mark Haddock:
Enclosed are the analytical results for sample(s) received by the laboratory on January 04, 2019.
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,

Jamie Church
jamie.church@pacelabs.com

Project Manager
314-838-7223

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.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 1 of 16



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Certification Number: 10090
Arkansas Drinking Water
WY STR Certification #: 2456.01
Arkansas Certification #: 18-016-0
Arkansas Drinking Water
Illinois Certification #: 004455
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116 / E10426

Louisiana Certification #: 03055
Nevada Certification #: KS000212018-1
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-18-11
Utah Certification #: KS000212018-8
Kansas Field Laboratory Accreditation: # E-92587
Missouri Certification: 10070
Missouri Certification Number: 10090

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 2 of 16



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Lab ID Sample ID Matrix Date Collected Date Received

60291121001 L-TMW-2 Water 01/03/19 12:10 01/04/19 03:25

60291121002 L-TMW-1 Water 01/03/19 13:00 01/04/19 03:25

60291121003 L-LCLI-FB-1 Water 01/03/19 13:00 01/04/19 03:25

60291121004 L-LCLI-DUP-1 Water 01/03/19 13:00 01/04/19 03:25

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 3 of 16



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60291121001 L-TMW-2 EPA 300.0 1 PASI-KMGS

60291121002 L-TMW-1 EPA 200.7 2 PASI-KCTR

SM 2540C 1 PASI-KAJS

EPA 300.0 3 PASI-KMGS

60291121003 L-LCLI-FB-1 EPA 200.7 2 PASI-KCTR

SM 2540C 1 PASI-KAJS

EPA 300.0 3 PASI-KMGS

60291121004 L-LCLI-DUP-1 EPA 200.7 2 PASI-KCTR

SM 2540C 1 PASI-KAJS

EPA 300.0 3 PASI-KMGS

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 4 of 16



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Sample: L-TMW-2 Lab ID: 60291121001 Collected: 01/03/19 12:10 Received: 01/04/19 03:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.20J mg/L 01/08/19 22:09 16984-48-80.20 0.19 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/09/2019 04:32 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 5 of 16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Sample: L-TMW-1 Lab ID: 60291121002 Collected: 01/03/19 13:00 Received: 01/04/19 03:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 117 ug/L 01/09/19 10:55 7440-42-801/08/19 09:37100 12.5 1
Calcium 169000 ug/L 01/09/19 10:55 7440-70-201/08/19 09:37200 53.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 670 mg/L 01/08/19 08:395.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 01/08/19 22:25 16887-00-61.0 0.29 1
Fluoride 0.23 mg/L 01/08/19 22:25 16984-48-80.20 0.19 1
Sulfate 98.6 mg/L 01/09/19 12:26 14808-79-810.0 2.4 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/09/2019 04:32 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Sample: L-LCLI-FB-1 Lab ID: 60291121003 Collected: 01/03/19 13:00 Received: 01/04/19 03:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron <12.5 ug/L 01/09/19 11:02 7440-42-801/08/19 09:37100 12.5 1
Calcium <53.5 ug/L 01/09/19 11:02 7440-70-201/08/19 09:37200 53.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 6.0 mg/L 01/08/19 08:395.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.29 mg/L 01/08/19 23:29 16887-00-61.0 0.29 1
Fluoride <0.19 mg/L 01/08/19 23:29 16984-48-80.20 0.19 1
Sulfate <0.24 mg/L 01/08/19 23:29 14808-79-81.0 0.24 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

Sample: L-LCLI-DUP-1 Lab ID: 60291121004 Collected: 01/03/19 13:00 Received: 01/04/19 03:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 107 ug/L 01/09/19 11:04 7440-42-801/08/19 09:37100 12.5 1
Calcium 169000 ug/L 01/09/19 11:04 7440-70-201/08/19 09:37200 53.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 666 mg/L 01/08/19 08:395.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 01/09/19 00:01 16887-00-61.0 0.29 1
Fluoride 0.21 mg/L 01/09/19 00:01 16984-48-80.20 0.19 1
Sulfate 100 mg/L 01/09/19 00:17 14808-79-810.0 2.4 10
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/09/2019 04:32 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 8 of 16
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563580
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60291121002, 60291121003, 60291121004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2312313
Associated Lab Samples: 60291121002, 60291121003, 60291121004

Matrix: Water

AnalyzedMDL

Boron ug/L <12.5 100 01/09/19 10:3612.5
Calcium ug/L <53.5 200 01/09/19 10:3653.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2312314LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 10101000 101 85-115
Calcium ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2312315MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60291121002

2312316

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 103 70-130102 1 201000117 1150 1140
Calcium ug/L 10000 95 70-130109 1 2010000169000 178000 180000

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2312351MATRIX SPIKE SAMPLE:
MSSpike

Result
60291119003

Boron ug/L 69501000 106 70-1305890
Calcium ug/L 8280010000 106 70-13072200

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563588
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 60291121002, 60291121003, 60291121004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2312355
Associated Lab Samples: 60291121002, 60291121003, 60291121004

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <5.0 5.0 01/08/19 08:395.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2312356LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 10001000 100 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60291119003
2312358SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 528 1 10531

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60291121002
2312359SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 669 0 10670
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563695
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60291121001, 60291121002, 60291121003, 60291121004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2312684
Associated Lab Samples: 60291121001, 60291121002, 60291121003, 60291121004

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.29 1.0 01/08/19 17:200.29
Fluoride mg/L <0.19 0.20 01/08/19 17:200.19
Sulfate mg/L <0.24 1.0 01/08/19 17:200.24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2312685LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.65 92 90-110
Fluoride mg/L 2.52.5 100 90-110
Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2312686MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60291119003

2312687

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L E,M1,
R1

5 109 90-110119 2 15519.0 24.4 25.0

Fluoride mg/L 2.5 97 90-110102 5 152.5<0.19 2.6 2.7
Sulfate mg/L 100 104 90-110109 1 15100278 382 386

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2312688MATRIX SPIKE SAMPLE:
MSSpike

Result
60291121002

Chloride mg/L 8.95 106 90-1103.6
Fluoride mg/L 2.92.5 105 90-1100.23
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563846
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60291121002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2313290
Associated Lab Samples: 60291121002

Matrix: Water

AnalyzedMDL

Sulfate mg/L <0.24 1.0 01/09/19 11:190.24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2313291LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.85 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2313292MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60291121002

2313293

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 50 108 90-110107 0 155098.6 152 152
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QUALIFIERS

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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

Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60291121
AMEREN GW SAMPLING

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

60291121002 563580 563633L-TMW-1 EPA 200.7 EPA 200.7
60291121003 563580 563633L-LCLI-FB-1 EPA 200.7 EPA 200.7
60291121004 563580 563633L-LCLI-DUP-1 EPA 200.7 EPA 200.7

60291121002 563588L-TMW-1 SM 2540C
60291121003 563588L-LCLI-FB-1 SM 2540C
60291121004 563588L-LCLI-DUP-1 SM 2540C

60291121001 563695L-TMW-2 EPA 300.0
60291121002 563695L-TMW-1 EPA 300.0

60291121002 563846L-TMW-1 EPA 300.0

60291121003 563695L-LCLI-FB-1 EPA 300.0
60291121004 563695L-LCLI-DUP-1 EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/09/2019 04:32 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 14 of 16



Page 15 of 16

jchurch
Text Box
1/7/19


jchurch
JLC



Page 16 of 16



 
   

 

 

  
Golder Associates Inc.   

13515 Barrett Parkway Drive, Suite 260, 
 Ballwin, Missouri, USA 63021   
     

T: +1 314 984-8800   F: +1 314 984-8770 

 

 

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

 

The following is a summary of instances where quality control criteria in the functional guidelines were not met 

and data qualification was required: 

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

 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).   

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 – VERIFICATION SAMPLING – 
DATA PACKAGE 60291121  









#=CL#

August 15, 2019

LIMS USE: FR - JEFFREY INGRAM
LIMS OBJECT ID: 60301804

60301804
Project:
Pace Project No.:

RE:

Jeffrey Ingram
Golder Associates
13515 Barrett Parkway Drive
Suite 260
Ballwin, MO 63021

AMEREN LABADIE ENERGY CTR

Dear Jeffrey Ingram:
Enclosed are the analytical results for sample(s) received by the laboratory between May 02, 2019
and May 10, 2019. 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,

Jamie Church
jamie.church@pacelabs.com

Project Manager
314-838-7223

Enclosures

cc: Ryan Feldmann, Golder
Mark Haddock, Golder Associates
Eric Schneider, Golder Associates
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CERTIFICATIONS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Inorganic Drinking Water Certification #: 10090
Arkansas Drinking Water
Arkansas Certification #: 19-016-0
Arkansas Drinking Water
Illinois Certification #: 004455
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212018-1
Oklahoma Certification #: 9205/9935
Florida: Cert E871149 SEKS WET
Texas Certification #: T104704407-18-11
Utah Certification #: KS000212018-8
Illinois Certification #: 004592
Kansas Field Laboratory Accreditation: # E-92587
Missouri SEKS Micro Certification: 10070
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SAMPLE SUMMARY

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Lab ID Sample ID Matrix Date Collected Date Received

60301804001 L-TMW-1 Water 05/02/19 13:55 05/04/19 04:35

60301804002 L-TMW-2 Water 05/02/19 12:10 05/04/19 04:35

60301804003 L-UWL-DUP-1 Water 05/02/19 12:10 05/04/19 04:35

60302536001 L-TMW-3 Water 05/08/19 12:00 05/10/19 03:45

60302536002 L-MW-26 Water 05/08/19 10:50 05/10/19 03:45

60302536003 L-UWL-FB-1 Water 05/08/19 10:55 05/10/19 03:45

60301568004 L-BMW-1S Water 05/01/19 11:35 05/02/19 04:13

60301568005 L-BMW-2S Water 05/01/19 10:50 05/02/19 04:13
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60301804001 L-TMW-1 EPA 200.7 7 PASI-KHKC

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KZMH

EPA 300.0 3 PASI-KMGS

60301804002 L-TMW-2 EPA 200.7 7 PASI-KHKC

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KZMH

EPA 300.0 3 PASI-KMGS

60301804003 L-UWL-DUP-1 EPA 200.7 7 PASI-KHKC

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KZMH

EPA 300.0 3 PASI-KMGS

60302536001 L-TMW-3 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KLDF

EPA 300.0 3 PASI-KMGS

60302536002 L-MW-26 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KLDF

EPA 300.0 3 PASI-KMGS

60302536003 L-UWL-FB-1 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KLDF

EPA 300.0 3 PASI-KMGS

60301568004 L-BMW-1S EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KLDB

SM 2540C 1 PASI-KZMH

EPA 300.0 3 PASI-KJDS

60301568005 L-BMW-2S EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KLDB

SM 2540C 1 PASI-KZMH

EPA 300.0 3 PASI-KJDS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-TMW-1 Lab ID: 60301804001 Collected: 05/02/19 13:55 Received: 05/04/19 04:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 109 ug/L 05/16/19 11:43 7440-42-805/15/19 08:55100 10.7 1
Calcium 164000 ug/L 05/16/19 11:43 7440-70-2 M105/15/19 08:55200 50.0 1
Iron 286 ug/L 05/16/19 11:43 7439-89-605/15/19 08:5550.0 14.0 1
Magnesium 44200 ug/L 05/16/19 11:43 7439-95-405/15/19 08:5550.0 13.0 1
Manganese 4600 ug/L 05/16/19 11:43 7439-96-505/15/19 08:555.0 2.1 1
Potassium 5510 ug/L 05/16/19 11:43 7440-09-705/15/19 08:55500 79.0 1
Sodium 11200 ug/L 05/16/19 11:43 7440-23-505/15/19 08:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 543 mg/L 05/16/19 11:0220.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 664 mg/L 05/09/19 14:0210.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.7 mg/L 05/16/19 21:37 16887-00-6 B1.0 0.22 1
Fluoride 0.24 mg/L 05/16/19 21:37 16984-48-80.20 0.085 1
Sulfate 98.6 mg/L 05/16/19 23:52 14808-79-85.0 1.2 5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-TMW-2 Lab ID: 60301804002 Collected: 05/02/19 12:10 Received: 05/04/19 04:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 98.5J ug/L 05/15/19 17:38 7440-42-805/15/19 08:55100 10.7 1
Calcium 176000 ug/L 05/15/19 17:38 7440-70-205/15/19 08:55200 50.0 1
Iron 1120 ug/L 05/15/19 17:38 7439-89-605/15/19 08:5550.0 14.0 1
Magnesium 41600 ug/L 05/15/19 17:38 7439-95-405/15/19 08:5550.0 13.0 1
Manganese 2710 ug/L 05/15/19 17:38 7439-96-505/15/19 08:555.0 2.1 1
Potassium 6540 ug/L 05/15/19 17:38 7440-09-705/15/19 08:55500 79.0 1
Sodium 9660 ug/L 05/15/19 17:38 7440-23-505/15/19 08:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 576 mg/L 05/16/19 11:1520.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 676 mg/L 05/09/19 14:0210.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 5.3 mg/L 05/17/19 00:42 16887-00-61.0 0.22 1
Fluoride 0.24 mg/L 05/17/19 00:42 16984-48-80.20 0.085 1
Sulfate 86.4 mg/L 05/17/19 01:16 14808-79-810.0 2.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-UWL-DUP-1 Lab ID: 60301804003 Collected: 05/02/19 12:10 Received: 05/04/19 04:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 97.6J ug/L 05/15/19 17:40 7440-42-805/15/19 08:55100 10.7 1
Calcium 179000 ug/L 05/15/19 17:40 7440-70-205/15/19 08:55200 50.0 1
Iron 1040 ug/L 05/15/19 17:40 7439-89-605/15/19 08:5550.0 14.0 1
Magnesium 42700 ug/L 05/15/19 17:40 7439-95-405/15/19 08:5550.0 13.0 1
Manganese 2740 ug/L 05/15/19 17:40 7439-96-505/15/19 08:555.0 2.1 1
Potassium 6600 ug/L 05/15/19 17:40 7440-09-705/15/19 08:55500 79.0 1
Sodium 9780 ug/L 05/15/19 17:40 7440-23-505/15/19 08:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 577 mg/L 05/16/19 11:2120.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 681 mg/L 05/09/19 14:0310.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 5.3 mg/L 05/17/19 01:33 16887-00-61.0 0.22 1
Fluoride 0.24 mg/L 05/17/19 01:33 16984-48-80.20 0.085 1
Sulfate 89.9 mg/L 05/17/19 02:40 14808-79-85.0 1.2 5
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9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-TMW-3 Lab ID: 60302536001 Collected: 05/08/19 12:00 Received: 05/10/19 03:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 114 ug/L 05/21/19 12:09 7440-42-805/20/19 14:55100 10.7 1
Calcium 170000 ug/L 05/21/19 12:09 7440-70-205/20/19 14:55200 50.0 1
Iron 321 ug/L 05/21/19 12:09 7439-89-605/20/19 14:5550.0 14.0 1
Magnesium 47000 ug/L 05/21/19 12:09 7439-95-405/20/19 14:5550.0 13.0 1
Manganese 5020 ug/L 05/21/19 12:09 7439-96-505/20/19 14:555.0 2.1 1
Potassium 5720 ug/L 05/21/19 12:09 7440-09-705/20/19 14:55500 79.0 1
Sodium 11500 ug/L 05/21/19 12:09 7440-23-505/20/19 14:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 580 mg/L 05/17/19 13:0120.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 733 mg/L 05/15/19 16:1210.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 6.2 mg/L 05/23/19 21:31 16887-00-61.0 0.22 1
Fluoride 0.19J mg/L 05/23/19 21:31 16984-48-80.20 0.085 1
Sulfate 48.9 mg/L 05/23/19 21:48 14808-79-85.0 1.2 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-MW-26 Lab ID: 60302536002 Collected: 05/08/19 10:50 Received: 05/10/19 03:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 98.2J ug/L 05/21/19 12:11 7440-42-805/20/19 14:55100 10.7 1
Calcium 182000 ug/L 05/21/19 12:11 7440-70-205/20/19 14:55200 50.0 1
Iron 1200 ug/L 05/21/19 12:11 7439-89-605/20/19 14:5550.0 14.0 1
Magnesium 43500 ug/L 05/21/19 12:11 7439-95-405/20/19 14:5550.0 13.0 1
Manganese 2870 ug/L 05/21/19 12:11 7439-96-505/20/19 14:555.0 2.1 1
Potassium 6540 ug/L 05/21/19 12:11 7440-09-705/20/19 14:55500 79.0 1
Sodium 9650 ug/L 05/21/19 12:11 7440-23-505/20/19 14:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 432 mg/L 05/17/19 13:0620.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 516 mg/L 05/15/19 16:1310.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.3 mg/L 05/23/19 22:05 16887-00-61.0 0.22 1
Fluoride 0.20 mg/L 05/23/19 22:05 16984-48-80.20 0.085 1
Sulfate 19.3 mg/L 05/23/19 22:55 14808-79-82.0 0.46 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-UWL-FB-1 Lab ID: 60302536003 Collected: 05/08/19 10:55 Received: 05/10/19 03:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 95.0J ug/L 05/21/19 12:14 7440-42-805/20/19 14:55100 10.7 1
Calcium 181000 ug/L 05/21/19 12:14 7440-70-205/20/19 14:55200 50.0 1
Iron 1110 ug/L 05/21/19 12:14 7439-89-605/20/19 14:5550.0 14.0 1
Magnesium 44000 ug/L 05/21/19 12:14 7439-95-405/20/19 14:5550.0 13.0 1
Manganese 2850 ug/L 05/21/19 12:14 7439-96-505/20/19 14:555.0 2.1 1
Potassium 6610 ug/L 05/21/19 12:14 7440-09-705/20/19 14:55500 79.0 1
Sodium 9600 ug/L 05/21/19 12:14 7440-23-505/20/19 14:55500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 <6.5 mg/L 05/17/19 13:1020.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <5.0 mg/L 05/15/19 16:135.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 0.45J mg/L 05/23/19 23:12 16887-00-61.0 0.22 1
Fluoride <0.085 mg/L 05/23/19 23:12 16984-48-80.20 0.085 1
Sulfate <0.23 mg/L 05/23/19 23:12 14808-79-81.0 0.23 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-BMW-1S Lab ID: 60301568004 Collected: 05/01/19 11:35 Received: 05/02/19 04:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 111 ug/L 05/13/19 12:54 7440-42-805/10/19 15:30100 10.7 1
Calcium 196000 ug/L 05/13/19 12:54 7440-70-205/10/19 15:30200 50.0 1
Iron 30000 ug/L 05/13/19 12:54 7439-89-605/10/19 15:3050.0 14.0 1
Magnesium 47000 ug/L 05/13/19 12:54 7439-95-405/10/19 15:3050.0 13.0 1
Manganese 2810 ug/L 05/13/19 12:54 7439-96-505/10/19 15:305.0 2.1 1
Potassium 5760 ug/L 05/13/19 12:54 7440-09-705/10/19 15:30500 79.0 1
Sodium 19100 ug/L 05/13/19 12:54 7440-23-505/10/19 15:30500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 694 mg/L 05/13/19 13:3520.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 740 mg/L 05/07/19 11:3110.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.4 mg/L 05/15/19 17:53 16887-00-61.0 0.22 1
Fluoride 0.22 mg/L 05/15/19 17:53 16984-48-80.20 0.085 1
Sulfate 39.2 mg/L 05/15/19 18:10 14808-79-85.0 1.2 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

Sample: L-BMW-2S Lab ID: 60301568005 Collected: 05/01/19 10:50 Received: 05/02/19 04:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 61.3J ug/L 05/13/19 12:57 7440-42-805/10/19 15:30100 10.7 1
Calcium 126000 ug/L 05/13/19 12:57 7440-70-205/10/19 15:30200 50.0 1
Iron 21.5J ug/L 05/13/19 12:57 7439-89-605/10/19 15:3050.0 14.0 1
Magnesium 20900 ug/L 05/13/19 12:57 7439-95-405/10/19 15:3050.0 13.0 1
Manganese <2.1 ug/L 05/13/19 12:57 7439-96-505/10/19 15:305.0 2.1 1
Potassium 6860 ug/L 05/13/19 12:57 7440-09-705/10/19 15:30500 79.0 1
Sodium 9440 ug/L 05/13/19 12:57 7440-23-505/10/19 15:30500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 392 mg/L 05/13/19 13:4020.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 459 mg/L 05/07/19 11:3110.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 1.4 mg/L 05/15/19 18:27 16887-00-61.0 0.22 1
Fluoride 0.21 mg/L 05/15/19 18:27 16984-48-80.20 0.085 1
Sulfate 29.4 mg/L 05/15/19 18:43 14808-79-85.0 1.2 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

583885
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60301568004, 60301568005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2395795
Associated Lab Samples: 60301568004, 60301568005

Matrix: Water

AnalyzedMDL

Boron ug/L <10.7 100 05/13/19 12:2610.7
Calcium ug/L <50.0 200 05/13/19 12:2650.0
Iron ug/L <14.0 50.0 05/13/19 12:2614.0
Magnesium ug/L <13.0 50.0 05/13/19 12:2613.0
Manganese ug/L <2.1 5.0 05/13/19 12:262.1
Potassium ug/L <79.0 500 05/13/19 12:2679.0
Sodium ug/L 146J 500 05/13/19 12:26144

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2395796LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 9701000 97 85-115
Calcium ug/L 1000010000 100 85-115
Iron ug/L 1000010000 100 85-115
Magnesium ug/L 1010010000 101 85-115
Manganese ug/L 10001000 100 85-115
Potassium ug/L 968010000 97 85-115
Sodium ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2395797MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60301568001

2395798

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 93 70-13085 1 201000 9770 9690
Calcium ug/L 10000 113 70-13097 1 2010000 272000 271000
Iron ug/L 10000 99 70-13098 0 2010000 27200 27100
Magnesium ug/L 10000 101 70-13099 0 2010000 57900 57700
Manganese ug/L 1000 96 70-13094 1 201000 3800 3780
Potassium ug/L 10000 102 70-130101 0 2010000 16800 16700
Sodium ug/L 10000 102 70-13099 1 2010000 34500 34200

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2395799MATRIX SPIKE SAMPLE:
MSSpike

Result
60301646001

Boron ug/L 11201000 96 70-130163
Calcium ug/L 7240010000 90 70-13063400
Iron ug/L 1000010000 97 70-130325

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 13 of 35



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2395799MATRIX SPIKE SAMPLE:
MSSpike

Result
60301646001

Magnesium ug/L 1870010000 92 70-1309420
Manganese ug/L 16301000 95 70-130679
Potassium ug/L 309000 M110000 67 70-130302000
Sodium ug/L 28600010000 77 70-130279000

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

584623
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60301804001, 60301804002, 60301804003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2398909
Associated Lab Samples: 60301804001, 60301804002, 60301804003

Matrix: Water

AnalyzedMDL

Boron ug/L <10.7 100 05/16/19 11:3310.7
Calcium ug/L <50.0 200 05/16/19 11:3350.0
Iron ug/L <14.0 50.0 05/16/19 11:3314.0
Magnesium ug/L 15.8J 50.0 05/16/19 11:3313.0
Manganese ug/L <2.1 5.0 05/16/19 11:332.1
Potassium ug/L <79.0 500 05/16/19 11:3379.0
Sodium ug/L <144 500 05/16/19 11:33144

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2398910LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 9741000 97 85-115
Calcium ug/L 998010000 100 85-115
Iron ug/L 979010000 98 85-115
Magnesium ug/L 990010000 99 85-115
Manganese ug/L 9801000 98 85-115
Potassium ug/L 990010000 99 85-115
Sodium ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2398911MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60301804001

2398912

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 101 70-130101 0 201000109 1120 1120
Calcium ug/L M110000 140 70-130134 0 2010000164000 178000 177000
Iron ug/L 10000 99 70-13098 1 2010000286 10200 10100
Magnesium ug/L 10000 110 70-130108 0 201000044200 55200 55100
Manganese ug/L 1000 112 70-130108 1 2010004600 5710 5680
Potassium ug/L 10000 103 70-130102 1 20100005510 15800 15700
Sodium ug/L 10000 105 70-130104 0 201000011200 21700 21700

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2398913MATRIX SPIKE SAMPLE:
MSSpike

Result
60301923002

Boron ug/L 10101000 96 70-130ND
Calcium ug/L 3460010000 83 70-13026300
Iron ug/L 942010000 93 70-130150

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2398913MATRIX SPIKE SAMPLE:
MSSpike

Result
60301923002

Magnesium ug/L 1670010000 92 70-1307480
Manganese ug/L 9561000 94 70-13013.1
Potassium ug/L 1260010000 96 70-1302990
Sodium ug/L 60800 M110000 68 70-13054000

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

585659
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60302536001, 60302536002, 60302536003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2403215
Associated Lab Samples: 60302536001, 60302536002, 60302536003

Matrix: Water

AnalyzedMDL

Boron ug/L <10.7 100 05/21/19 12:0510.7
Calcium ug/L <50.0 200 05/21/19 12:0550.0
Iron ug/L <14.0 50.0 05/21/19 12:0514.0
Magnesium ug/L <13.0 50.0 05/21/19 12:0513.0
Manganese ug/L <2.1 5.0 05/21/19 12:052.1
Potassium ug/L <79.0 500 05/21/19 12:0579.0
Sodium ug/L <144 500 05/21/19 12:05144

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2403216LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 10201000 102 85-115
Calcium ug/L 1020010000 102 85-115
Iron ug/L 998010000 100 85-115
Magnesium ug/L 1060010000 106 85-115
Manganese ug/L 10601000 106 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 1020010000 102 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2403217MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60302656002

2403218

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 103 70-130104 1 201000239 1260 1270
Calcium ug/L 10000 90 70-13090 0 2010000113000 122000 122000
Iron ug/L 10000 96 70-13097 1 201000084.6 9640 9740
Magnesium ug/L 10000 100 70-13096 1 201000046100 56100 55700
Manganese ug/L 1000 105 70-130104 1 20100029.7 1080 1070
Potassium ug/L 10000 105 70-130106 0 201000076800 87300 87400
Sodium ug/L E,M110000 122 70-13063 1 2010000567000 579000 573000

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2403219MATRIX SPIKE SAMPLE:
MSSpike

Result
60302658002

Boron ug/L 13001000 100 70-130300
Calcium ug/L 8410010000 98 70-13074200
Iron ug/L 1000010000 94 70-130566

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2403219MATRIX SPIKE SAMPLE:
MSSpike

Result
60302658002

Magnesium ug/L 2010010000 98 70-13010200
Manganese ug/L 10601000 104 70-13018.5
Potassium ug/L 2160010000 101 70-13011600
Sodium ug/L 9830010000 104 70-13087900

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2019 12:51 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

584102
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60301568004, 60301568005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2397396
Associated Lab Samples: 60301568004, 60301568005

Matrix: Water

AnalyzedMDL

Alkalinity, Total as CaCO3 mg/L <6.5 20.0 05/13/19 12:186.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2397397LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 497500 99 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301568001
2397398SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 429 0 10

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301568005
2397399SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 402 3 10392

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

584515
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60301804001, 60301804002, 60301804003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2398572
Associated Lab Samples: 60301804001, 60301804002, 60301804003

Matrix: Water

AnalyzedMDL

Alkalinity, Total as CaCO3 mg/L <6.5 20.0 05/16/19 10:356.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2398573LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 519500 104 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301804001
2398574SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 549 1 10543

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60302254001
2398575SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 617 1 10611

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

585263
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60302536001, 60302536002, 60302536003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2401500
Associated Lab Samples: 60302536001, 60302536002, 60302536003

Matrix: Water

AnalyzedMDL

Alkalinity, Total as CaCO3 mg/L <6.5 20.0 05/17/19 12:296.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2401501LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 506500 101 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60302527013
2401502SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 495 1 10498

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60302446001
2401503SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 197 3 10202
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

583021
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 60301568004, 60301568005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2392610
Associated Lab Samples: 60301568004, 60301568005

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <5.0 5.0 05/07/19 11:295.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2392611LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 10301000 103 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301568001
2392612SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1120 1 10

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301618006
2392613SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 2660 2 102610
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

583514
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 60301804001, 60301804002, 60301804003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2394354
Associated Lab Samples: 60301804001, 60301804002, 60301804003

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <5.0 5.0 05/09/19 13:575.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2394355LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 9961000 100 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301670001
2394356SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 308 2 10314

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301786007
2394357SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 4720 D611 104230

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301804001
2394358SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 670 1 10664

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60301827001
2394359SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 2260 2 102220
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

584820
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 60302536001, 60302536002, 60302536003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2399596
Associated Lab Samples: 60302536001, 60302536002, 60302536003

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L 7.5 5.0 05/15/19 16:125.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2399597LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 11001000 110 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60302527015
2399598SAMPLE DUPLICATE:

Total Dissolved Solids mg/L <5.011.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60302459001
2399599SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 719 D6355
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

584698
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60301568004, 60301568005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2399191
Associated Lab Samples: 60301568004, 60301568005

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 05/15/19 10:100.22
Fluoride mg/L <0.085 0.20 05/15/19 10:100.085
Sulfate mg/L <0.23 1.0 05/15/19 10:100.23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2399192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.65 92 90-110
Fluoride mg/L 2.32.5 91 90-110
Sulfate mg/L 4.75 94 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2399193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60301521004

2399194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L M15 48 80-12054 0 155200 202 202
Fluoride mg/L 2.5 92 80-12089 3 152.50.20J 2.5 2.4
Sulfate mg/L 5 100 80-12099 1 1553.2 8.3 8.2

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2399195MATRIX SPIKE SAMPLE:
MSSpike

Result
60301568001

Chloride mg/L 14.65 103 80-120
Fluoride mg/L 2.0 M12.5 73 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

585101
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60301804001, 60301804002, 60301804003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2400812
Associated Lab Samples: 60301804001, 60301804002, 60301804003

Matrix: Water

AnalyzedMDL

Chloride mg/L 0.46J 1.0 05/16/19 18:310.22
Fluoride mg/L <0.085 0.20 05/16/19 18:310.085
Sulfate mg/L <0.23 1.0 05/16/19 18:310.23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2400813LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 96 90-110
Fluoride mg/L 2.42.5 96 90-110
Sulfate mg/L 5.15 102 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2400814MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60301804001

2400815

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 5 94 80-12095 0 1553.7 8.4 8.4
Fluoride mg/L 2.5 92 80-12093 1 152.50.24 2.5 2.6
Sulfate mg/L E25 120 80-120115 1 152598.6 129 127
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

586587
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60302536001, 60302536002, 60302536003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2406378
Associated Lab Samples: 60302536001, 60302536002, 60302536003

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 05/23/19 10:040.22
Fluoride mg/L <0.085 0.20 05/23/19 10:040.085
Sulfate mg/L <0.23 1.0 05/23/19 10:040.23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2406379LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 9.510 95 90-110
Fluoride mg/L 4.75 95 90-110
Sulfate mg/L 9.710 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2406380MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60302742005

2406381

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 50 95 80-12097 1 155031.3 78.9 79.7
Fluoride mg/L 25 93 80-12093 0 1525ND 24.5 24.5
Sulfate mg/L 50 102 80-120106 2 155048.2 99.1 101
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QUALIFIERS

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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

Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The precision between the sample and sample duplicate exceeded laboratory control limits.D6
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60301804
AMEREN LABADIE ENERGY CTR

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

60301568004 583885 584051L-BMW-1S EPA 200.7 EPA 200.7
60301568005 583885 584051L-BMW-2S EPA 200.7 EPA 200.7

60301804001 584623 584665L-TMW-1 EPA 200.7 EPA 200.7
60301804002 584623 584665L-TMW-2 EPA 200.7 EPA 200.7
60301804003 584623 584665L-UWL-DUP-1 EPA 200.7 EPA 200.7

60302536001 585659 585727L-TMW-3 EPA 200.7 EPA 200.7
60302536002 585659 585727L-MW-26 EPA 200.7 EPA 200.7
60302536003 585659 585727L-UWL-FB-1 EPA 200.7 EPA 200.7

60301568004 584102L-BMW-1S SM 2320B
60301568005 584102L-BMW-2S SM 2320B

60301804001 584515L-TMW-1 SM 2320B
60301804002 584515L-TMW-2 SM 2320B
60301804003 584515L-UWL-DUP-1 SM 2320B

60302536001 585263L-TMW-3 SM 2320B
60302536002 585263L-MW-26 SM 2320B
60302536003 585263L-UWL-FB-1 SM 2320B

60301568004 583021L-BMW-1S SM 2540C
60301568005 583021L-BMW-2S SM 2540C

60301804001 583514L-TMW-1 SM 2540C
60301804002 583514L-TMW-2 SM 2540C
60301804003 583514L-UWL-DUP-1 SM 2540C

60302536001 584820L-TMW-3 SM 2540C
60302536002 584820L-MW-26 SM 2540C
60302536003 584820L-UWL-FB-1 SM 2540C

60301568004 584698L-BMW-1S EPA 300.0
60301568005 584698L-BMW-2S EPA 300.0

60301804001 585101L-TMW-1 EPA 300.0
60301804002 585101L-TMW-2 EPA 300.0
60301804003 585101L-UWL-DUP-1 EPA 300.0

60302536001 586587L-TMW-3 EPA 300.0
60302536002 586587L-MW-26 EPA 300.0
60302536003 586587L-UWL-FB-1 EPA 300.0
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Golder Associates Inc.   

13515 Barrett Parkway Drive, Suite 260, 
 Ballwin, Missouri, USA 63021   
     

T: +1 314 984-8800   F: +1 314 984-8770

 

 

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

 

The following is a summary of instances where quality control criteria in the functional guidelines were not met 

and data qualification was required: 

 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).  

 When MS/MSD recovery exceeded the QC limits, the associated sample result was qualified as an estimate 

(J). 

 

 

 

 

 

 

MEMORANDUM
DATE  August 16, 2019 Project No. 1531406 

TO  Project File 
Golder Associates 

CC  Amanda Derhake, Jeff Ingram  

FROM  Tommy Goodwin EMAIL Tommy_Goodwin@golder.com

DATA VALIDATION SUMMARY, LABADIE ENERGY CENTER – LCL1 – DETECTION MONITORING - DATA 
PACKAGE 60301804 









#=CL#

September 05, 2019

LIMS USE: FR - JEFFREY INGRAM
LIMS OBJECT ID: 60312685

60312685
Project:
Pace Project No.:

RE:

Jeffrey Ingram
Golder Associates
13515 Barrett Parkway Drive
Suite 260
Ballwin, MO 63021

AMEREN LABADIE ENERGY CTR LCL1

Dear Jeffrey Ingram:
Enclosed are the analytical results for sample(s) received by the laboratory on August 22, 2019. 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,

Jamie Church
jamie.church@pacelabs.com

Project Manager
314-838-7223

Enclosures

cc: Ryan Feldmann, Golder
Mark Haddock, Golder Associates
Eric Schneider, Golder Associates
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CERTIFICATIONS

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Inorganic Drinking Water Certification #: 10090
Arkansas Drinking Water
Arkansas Certification #: 19-016-0
Arkansas Drinking Water
Illinois Certification #: 004455
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212018-1
Oklahoma Certification #: 9205/9935
Florida: Cert E871149 SEKS WET
Texas Certification #: T104704407-18-11
Utah Certification #: KS000212018-8
Illinois Certification #: 004592
Kansas Field Laboratory Accreditation: # E-92587
Missouri SEKS Micro Certification: 10070
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SAMPLE SUMMARY

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Lab ID Sample ID Matrix Date Collected Date Received

60312685001 L-MW-26 Water 08/21/19 14:10 08/22/19 02:55

60312685002 L-TMW-1 Water 08/21/19 14:35 08/22/19 02:55

60312685003 L-TMW-2 Water 08/21/19 15:00 08/22/19 02:55
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60312685001 L-MW-26 EPA 200.7 1 PASI-KHKC

EPA 300.0 1 PASI-KJDS

60312685002 L-TMW-1 EPA 300.0 2 PASI-KJDS

60312685003 L-TMW-2 EPA 300.0 1 PASI-KJDS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-MW-26 Lab ID: 60312685001 Collected: 08/21/19 14:10 Received: 08/22/19 02:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Calcium 142000 ug/L 08/26/19 17:43 7440-70-2 M108/23/19 13:43200 50.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.15J mg/L 09/05/19 01:25 16984-48-80.20 0.085 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-1 Lab ID: 60312685002 Collected: 08/21/19 14:35 Received: 08/22/19 02:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.4 mg/L 09/05/19 01:41 16887-00-61.0 0.22 1
Fluoride <0.085 mg/L 09/05/19 01:41 16984-48-80.20 0.085 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/05/2019 09:32 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 6 of 13



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-2 Lab ID: 60312685003 Collected: 08/21/19 15:00 Received: 08/22/19 02:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride <0.085 mg/L 09/05/19 02:29 16984-48-80.20 0.085 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

605299
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60312685001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2474198
Associated Lab Samples: 60312685001

Matrix: Water

AnalyzedMDL

Calcium ug/L <50.0 200 08/26/19 17:1250.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2474199LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2474200MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60312685001

2474201

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 133 70-130158 2 2010000142000 156000 158000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

607274
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60312685001, 60312685002, 60312685003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2481584
Associated Lab Samples: 60312685001, 60312685002, 60312685003

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 09/04/19 16:580.22
Fluoride mg/L <0.085 0.20 09/04/19 16:580.085

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2481585LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 95 90-110
Fluoride mg/L 2.32.5 93 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2481586MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60311649003

2481587

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Fluoride mg/L 2.5 98 80-12094 3 152.50.67 3.1 3.0

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2481588MATRIX SPIKE SAMPLE:
MSSpike

Result
60312823002

Fluoride mg/L 11.812.5 95 80-120ND
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QUALIFIERS

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

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

Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60312685
AMEREN LABADIE ENERGY CTR LCL1

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

60312685001 605299 605320L-MW-26 EPA 200.7 EPA 200.7

60312685001 607274L-MW-26 EPA 300.0
60312685002 607274L-TMW-1 EPA 300.0
60312685003 607274L-TMW-2 EPA 300.0
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13515 Barrett Parkway Drive, Suite 260, 
 Ballwin, Missouri, USA 63021   
     

T: +1 314 984-8800   F: +1 314 984-8770

 

 

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

 

The following is a summary of instances where quality control criteria in the functional guidelines were not met 

and data qualification was required: 

 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).  

 When MS/MSD recovery exceeded the QC limits, the associated sample result was qualified as an estimate 

(J). 

 

 

 

 

 

 

MEMORANDUM
DATE  September 30, 2019 Project No. 1531406 

TO  Project File 
Golder Associates 

CC  Amanda Derhake, Jeff Ingram  

FROM  Tommy Goodwin EMAIL Tommy_Goodwin@golder.com

DATA VALIDATION SUMMARY, LABADIE ENERGY CENTER – LCL1 – VERIFICATION SAMPLING - DATA 
PACKAGE 60312685 
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January 22, 2020

LIMS USE: FR - JEFFREY INGRAM
LIMS OBJECT ID: 60320422

60320422
Project:
Pace Project No.:

RE:

Jeffrey Ingram
Golder Associates
13515 Barrett Parkway Drive
Suite 260
Ballwin, MO 63021

AMEREN LABADIE ENERGY CTR LCL1

Dear Jeffrey Ingram:
Enclosed are the analytical results for sample(s) received by the laboratory on November 07, 2019.
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, 1/22/20: Samples 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,

Jamie Church
jamie.church@pacelabs.com

Project Manager
314-838-7223

Enclosures

cc: Ryan Feldmann, Golder
Tommy Goodwin, Golder Associates
Mark Haddock, Golder Associates
Eric Schneider, Golder Associates
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CERTIFICATIONS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Pace Analytical Services Kansas
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Inorganic Drinking Water Certification #: 10090
Arkansas Drinking Water
Arkansas Certification #: 19-016-0
Arkansas Drinking Water
Illinois Certification #: 004455
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212020-2
Oklahoma Certification #: 9205/9935
Florida: Cert E871149 SEKS WET
Texas Certification #: T104704407-19-12
Utah Certification #: KS000212018-8
Illinois Certification #: 004592
Kansas Field Laboratory Accreditation: # E-92587
Missouri SEKS Micro Certification: 10070
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SAMPLE SUMMARY

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Lab ID Sample ID Matrix Date Collected Date Received

60320422001 L-TMW-1 Water 11/05/19 10:20 11/07/19 09:02

60320422002 L-TMW-2 Water 11/05/19 12:43 11/07/19 09:02

60320422003 L-TMW-3 Water 11/05/19 14:44 11/07/19 09:02

60320422004 L-TMW-26 Water 11/06/19 12:49 11/07/19 09:02

60320422005 L-LCL1-DUP-1 Water 11/05/19 08:00 11/07/19 09:02

60320422006 L-LCL1-FB-1 Water 11/05/19 14:56 11/07/19 09:02

60320429007 L-BMW-1S Water 11/05/19 10:45 11/07/19 03:50

60320429008 L-BMW-2S Water 11/05/19 13:25 11/07/19 03:50
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60320422001 L-TMW-1 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320422002 L-TMW-2 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320422003 L-TMW-3 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320422004 L-TMW-26 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320422005 L-LCL1-DUP-1 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320422006 L-LCL1-FB-1 EPA 200.7 7 PASI-KEMR

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320429007 L-BMW-1S EPA 200.7 7 PASI-KHKC

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMGS

60320429008 L-BMW-2S EPA 200.7 7 PASI-KHKC

SM 2320B 1 PASI-KAJS2

SM 2540C 1 PASI-KBLA

EPA 300.0 3 PASI-KMJK
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-1 Lab ID: 60320422001 Collected: 11/05/19 10:20 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 101 ug/L 11/13/19 10:29 7440-42-811/12/19 17:15100 10.7 1
Calcium 174000 ug/L 11/13/19 10:29 7440-70-2 M111/12/19 17:15200 50.0 1
Iron 360 ug/L 11/13/19 10:29 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium 45600 ug/L 11/13/19 10:29 7439-95-411/12/19 17:1550.0 13.0 1
Manganese 4900 ug/L 11/13/19 10:29 7439-96-511/12/19 17:155.0 2.1 1
Potassium 5760 ug/L 11/13/19 10:29 7440-09-711/12/19 17:15500 79.0 1
Sodium 11800 ug/L 11/13/19 10:29 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 535 mg/L 11/12/19 12:2420.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 673 mg/L 11/11/19 13:1810.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.4 mg/L 11/15/19 13:32 16887-00-61.0 0.22 1
Fluoride 0.15J mg/L 11/15/19 13:32 16984-48-8 M10.20 0.085 1
Sulfate 109 mg/L 11/15/19 14:22 14808-79-810.0 2.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-2 Lab ID: 60320422002 Collected: 11/05/19 12:43 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 97.3J ug/L 11/13/19 10:37 7440-42-811/12/19 17:15100 10.7 1
Calcium 177000 ug/L 11/13/19 10:37 7440-70-211/12/19 17:15200 50.0 1
Iron 2390 ug/L 11/13/19 10:37 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium 41100 ug/L 11/13/19 10:37 7439-95-411/12/19 17:1550.0 13.0 1
Manganese 2560 ug/L 11/13/19 10:37 7439-96-511/12/19 17:155.0 2.1 1
Potassium 6300 ug/L 11/13/19 10:37 7440-09-711/12/19 17:15500 79.0 1
Sodium 9590 ug/L 11/13/19 10:37 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 567 mg/L 11/12/19 12:3720.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 687 mg/L 11/11/19 13:1810.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.9 mg/L 11/15/19 15:45 16887-00-61.0 0.22 1
Fluoride 0.13J mg/L 11/15/19 15:45 16984-48-80.20 0.085 1
Sulfate 82.6 mg/L 11/15/19 16:01 14808-79-810.0 2.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-3 Lab ID: 60320422003 Collected: 11/05/19 14:44 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 122 ug/L 11/13/19 10:39 7440-42-811/12/19 17:15100 10.7 1
Calcium 176000 ug/L 11/13/19 10:39 7440-70-211/12/19 17:15200 50.0 1
Iron 6070 ug/L 11/13/19 10:39 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium 37000 ug/L 11/13/19 10:39 7439-95-411/12/19 17:1550.0 13.0 1
Manganese 1220 ug/L 11/13/19 10:39 7439-96-511/12/19 17:155.0 2.1 1
Potassium 6650 ug/L 11/13/19 10:39 7440-09-711/12/19 17:15500 79.0 1
Sodium 7570 ug/L 11/13/19 10:39 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 585 mg/L 11/12/19 12:4520.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 604 mg/L 11/11/19 13:1910.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 5.5 mg/L 11/15/19 16:18 16887-00-61.0 0.22 1
Fluoride 0.089J mg/L 11/15/19 16:18 16984-48-80.20 0.085 1
Sulfate 44.5 mg/L 11/15/19 16:35 14808-79-810.0 2.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-TMW-26 Lab ID: 60320422004 Collected: 11/06/19 12:49 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 423 ug/L 11/13/19 10:42 7440-42-811/12/19 17:15100 10.7 1
Calcium 146000 ug/L 11/13/19 10:42 7440-70-211/12/19 17:15200 50.0 1
Iron 73.7 ug/L 11/13/19 10:42 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium 28800 ug/L 11/13/19 10:42 7439-95-411/12/19 17:1550.0 13.0 1
Manganese 3000 ug/L 11/13/19 10:42 7439-96-511/12/19 17:155.0 2.1 1
Potassium 6110 ug/L 11/13/19 10:42 7440-09-711/12/19 17:15500 79.0 1
Sodium 8770 ug/L 11/13/19 10:42 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 479 mg/L 11/12/19 12:5120.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 540 mg/L 11/11/19 13:2010.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 22.5 mg/L 11/15/19 17:08 16887-00-610.0 2.2 10
Fluoride <0.085 mg/L 11/15/19 16:51 16984-48-80.20 0.085 1
Sulfate 18.1 mg/L 11/15/19 16:51 14808-79-81.0 0.23 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-LCL1-DUP-1 Lab ID: 60320422005 Collected: 11/05/19 08:00 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 93.5J ug/L 11/13/19 11:30 7440-42-811/12/19 17:15100 10.7 1
Calcium 178000 ug/L 11/13/19 11:30 7440-70-211/12/19 17:15200 50.0 1
Iron 2230 ug/L 11/13/19 11:30 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium 41500 ug/L 11/13/19 11:30 7439-95-411/12/19 17:1550.0 13.0 1
Manganese 2500 ug/L 11/13/19 11:30 7439-96-511/12/19 17:155.0 2.1 1
Potassium 6450 ug/L 11/13/19 11:30 7440-09-711/12/19 17:15500 79.0 1
Sodium 9810 ug/L 11/13/19 11:30 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 579 mg/L 11/12/19 13:0920.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 676 mg/L 11/11/19 13:1910.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.9 mg/L 11/15/19 17:24 16887-00-61.0 0.22 1
Fluoride 0.12J mg/L 11/15/19 17:24 16984-48-80.20 0.085 1
Sulfate 84.3 mg/L 11/15/19 17:41 14808-79-810.0 2.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-LCL1-FB-1 Lab ID: 60320422006 Collected: 11/05/19 14:56 Received: 11/07/19 09:02 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron <10.7 ug/L 11/13/19 10:27 7440-42-811/12/19 17:15100 10.7 1
Calcium <50.0 ug/L 11/13/19 10:27 7440-70-211/12/19 17:15200 50.0 1
Iron <14.0 ug/L 11/13/19 10:27 7439-89-611/12/19 17:1550.0 14.0 1
Magnesium <13.0 ug/L 11/13/19 10:27 7439-95-411/12/19 17:1550.0 13.0 1
Manganese <2.1 ug/L 11/13/19 10:27 7439-96-511/12/19 17:155.0 2.1 1
Potassium <79.0 ug/L 11/13/19 10:27 7440-09-711/12/19 17:15500 79.0 1
Sodium <144 ug/L 11/13/19 10:27 7440-23-511/12/19 17:15500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 <6.5 mg/L 11/12/19 13:1220.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 5.0 mg/L 11/11/19 13:195.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.22 mg/L 11/15/19 18:31 16887-00-61.0 0.22 1
Fluoride <0.085 mg/L 11/15/19 18:31 16984-48-80.20 0.085 1
Sulfate <0.23 mg/L 11/15/19 18:31 14808-79-81.0 0.23 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-BMW-1S Lab ID: 60320429007 Collected: 11/05/19 10:45 Received: 11/07/19 03:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 122 ug/L 11/14/19 15:25 7440-42-811/13/19 14:22100 10.7 1
Calcium 194000 ug/L 11/14/19 15:25 7440-70-211/13/19 14:22200 50.0 1
Iron 32000 ug/L 11/14/19 15:25 7439-89-611/13/19 14:2250.0 14.0 1
Magnesium 43400 ug/L 11/14/19 15:25 7439-95-411/13/19 14:2250.0 13.0 1
Manganese 2570 ug/L 11/14/19 15:25 7439-96-511/13/19 14:225.0 2.1 1
Potassium 5880 ug/L 11/14/19 15:25 7440-09-711/13/19 14:22500 79.0 1
Sodium 19600 ug/L 11/14/19 15:25 7440-23-511/13/19 14:22500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 671 mg/L 11/12/19 14:0120.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 700 mg/L 11/11/19 13:1910.0 10.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.8 mg/L 11/16/19 01:59 16887-00-61.0 0.22 1
Fluoride <0.085 mg/L 11/16/19 01:59 16984-48-80.20 0.085 1
Sulfate 29.9 mg/L 11/16/19 02:16 14808-79-85.0 1.2 5
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

Sample: L-BMW-2S Lab ID: 60320429008 Collected: 11/05/19 13:25 Received: 11/07/19 03:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 Metals, Total

Boron 61.2J ug/L 11/14/19 15:27 7440-42-811/13/19 14:22100 10.7 1
Calcium 125000 ug/L 11/14/19 15:27 7440-70-211/13/19 14:22200 50.0 1
Iron 22.1J ug/L 11/14/19 15:27 7439-89-611/13/19 14:2250.0 14.0 1
Magnesium 18700 ug/L 11/14/19 15:27 7439-95-411/13/19 14:2250.0 13.0 1
Manganese <2.1 ug/L 11/14/19 15:27 7439-96-511/13/19 14:225.0 2.1 1
Potassium 7240 ug/L 11/14/19 15:27 7440-09-711/13/19 14:22500 79.0 1
Sodium 8560 ug/L 11/14/19 15:27 7440-23-511/13/19 14:22500 144 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 371 mg/L 11/12/19 14:1720.0 6.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 425 mg/L 11/11/19 13:195.0 5.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.3 mg/L 11/18/19 13:20 16887-00-61.0 0.22 1
Fluoride 0.12J mg/L 11/18/19 13:20 16984-48-80.20 0.085 1
Sulfate 28.5 mg/L 11/18/19 13:36 14808-79-85.0 1.2 5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

621917
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2535914
Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006

Matrix: Water

AnalyzedMDL

Boron ug/L <10.7 100 11/13/19 10:2410.7
Calcium ug/L <50.0 200 11/13/19 10:2450.0
Iron ug/L <14.0 50.0 11/13/19 10:2414.0
Magnesium ug/L <13.0 50.0 11/13/19 10:2413.0
Manganese ug/L <2.1 5.0 11/13/19 10:242.1
Potassium ug/L <79.0 500 11/13/19 10:2479.0
Sodium ug/L <144 500 11/13/19 10:24144

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2535915LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 9271000 93 85-115
Calcium ug/L 958010000 96 85-115
Iron ug/L 951010000 95 85-115
Magnesium ug/L 949010000 95 85-115
Manganese ug/L 9311000 93 85-115
Potassium ug/L 937010000 94 85-115
Sodium ug/L 965010000 96 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2535916MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60320422001

2535917

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 98 70-13097 1 201000101 1080 1080
Calcium ug/L M110000 52 70-13071 1 2010000174000 179000 181000
Iron ug/L 10000 98 70-13098 0 2010000360 10100 10100
Magnesium ug/L 10000 87 70-13091 1 201000045600 54300 54700
Manganese ug/L 1000 76 70-13088 2 2010004900 5650 5770
Potassium ug/L 10000 98 70-13098 0 20100005760 15600 15600
Sodium ug/L 10000 97 70-13099 1 201000011800 21500 21700
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

622126
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60320429007, 60320429008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2536680
Associated Lab Samples: 60320429007, 60320429008

Matrix: Water

AnalyzedMDL

Boron ug/L <10.7 100 11/14/19 14:4010.7
Calcium ug/L <50.0 200 11/14/19 14:4050.0
Iron ug/L <14.0 50.0 11/14/19 14:4014.0
Magnesium ug/L <13.0 50.0 11/14/19 14:4013.0
Manganese ug/L <2.1 5.0 11/14/19 14:402.1
Potassium ug/L 169J 500 11/14/19 14:4079.0
Sodium ug/L <144 500 11/14/19 14:40144

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2536681LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 9801000 98 85-115
Calcium ug/L 1030010000 103 85-115
Iron ug/L 1010010000 101 85-115
Magnesium ug/L 1020010000 102 85-115
Manganese ug/L 9911000 99 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2536682MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60320429001

2536683

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 1000 100 70-130115 2 2010008730 9720 9870
Calcium ug/L 10000 88 70-130115 2 2010000136000 145000 147000
Iron ug/L 10000 98 70-130101 2 20100005360 15200 15500
Magnesium ug/L 10000 95 70-130100 2 201000024700 34200 34700
Manganese ug/L 1000 100 70-130103 2 2010001360 2360 2390
Potassium ug/L 10000 97 70-130100 2 20100007540 17200 17500
Sodium ug/L 10000 106 70-130129 2 201000081900 92500 94800

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2536684MATRIX SPIKE SAMPLE:
MSSpike

Result
60320429006

Boron ug/L 87801000 103 70-1307750
Calcium ug/L 22200010000 97 70-130212000
Iron ug/L 2800010000 101 70-13018000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2536684MATRIX SPIKE SAMPLE:
MSSpike

Result
60320429006

Magnesium ug/L 4720010000 101 70-13037100
Manganese ug/L 38401000 99 70-1302850
Potassium ug/L 1870010000 101 70-1308570
Sodium ug/L 11600010000 101 70-130106000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

621823
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007,
60320429008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2535596
Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007,

60320429008

Matrix: Water

AnalyzedMDL

Alkalinity, Total as CaCO3 mg/L <6.5 20.0 11/12/19 11:566.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2535597LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 499500 100 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60320422001
2535600SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 531 1 10535

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60320429001
2535601SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 383 2 10377
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

621544
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007,
60320429008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2534910
Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007,

60320429008

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <5.0 5.0 11/11/19 13:185.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2534911LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 10101000 101 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60320422001
2534912SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 691 3 10673

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60320429001
2534913SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 844 5 10804
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

622423
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2537721
Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 11/15/19 12:430.22
Fluoride mg/L <0.085 0.20 11/15/19 12:430.085
Sulfate mg/L <0.23 1.0 11/15/19 12:430.23

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2539925
Associated Lab Samples: 60320422001, 60320422002, 60320422003, 60320422004, 60320422005, 60320422006, 60320429007

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 11/16/19 12:000.22
Fluoride mg/L <0.085 0.20 11/16/19 12:000.085
Sulfate mg/L 0.27J 1.0 11/16/19 12:000.23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2537722LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 96 90-110
Fluoride mg/L 2.72.5 107 90-110
Sulfate mg/L 5.35 107 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2539926LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.65 92 90-110
Fluoride mg/L 2.62.5 104 90-110
Sulfate mg/L 5.45 108 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2537723MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60320422001

2537724

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 5 98 80-12099 1 1554.4 9.3 9.4
Fluoride mg/L M12.5 118 80-120121 2 152.50.15J 3.1 3.2
Sulfate mg/L 50 103 80-120102 0 1550109 161 160
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2537725MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60320429001

2537726

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 10 109 80-120108 0 151025.2 36.1 36.0
Fluoride mg/L 2.5 116 80-120120 3 152.50.17J 3.1 3.2
Sulfate mg/L 100 101 80-120113 3 15100261 362 373
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

622840
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60320429008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2540041
Associated Lab Samples: 60320429008

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 11/18/19 08:210.22
Fluoride mg/L <0.085 0.20 11/18/19 08:210.085
Sulfate mg/L <0.23 1.0 11/18/19 08:210.23

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2541249
Associated Lab Samples: 60320429008

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.22 1.0 11/19/19 07:400.22
Fluoride mg/L <0.085 0.20 11/19/19 07:400.085
Sulfate mg/L 0.30J 1.0 11/19/19 07:400.23

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2543009
Associated Lab Samples: 60320429008

Matrix: Water

AnalyzedMDL

Chloride mg/L 0.45J 1.0 11/20/19 09:100.22
Fluoride mg/L <0.085 0.20 11/20/19 09:100.085
Sulfate mg/L <0.23 1.0 11/20/19 09:100.23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2540042LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 96 90-110
Fluoride mg/L 2.62.5 106 90-110
Sulfate mg/L 5.35 107 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2541250LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 5.05 100 90-110
Fluoride mg/L 2.62.5 102 90-110
Sulfate mg/L 5.05 101 90-110
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2543010LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.95 98 90-110
Fluoride mg/L 2.62.5 102 90-110
Sulfate mg/L 5.15 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2540043MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60320174002

2540044

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L H350 96 80-12090 5 155010.9 58.8 56.0
Fluoride mg/L H325 118 80-120110 6 15251.1J 30.5 28.6
Sulfate mg/L H3250 103 80-120100 1 15250229 485 479

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2540045MATRIX SPIKE SAMPLE:
MSSpike

Result
60321269006

Chloride mg/L 1150 E250 99 80-120906
Fluoride mg/L 168125 109 80-12031.1
Sulfate mg/L 336250 105 80-12072.9
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QUALIFIERS

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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

Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte concentration exceeded the calibration range. The reported result is estimated.E
Sample was received or analysis requested beyond the recognized method holding time.H3
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60320422
AMEREN LABADIE ENERGY CTR LCL1

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

60320422001 621917 621979L-TMW-1 EPA 200.7 EPA 200.7
60320422002 621917 621979L-TMW-2 EPA 200.7 EPA 200.7
60320422003 621917 621979L-TMW-3 EPA 200.7 EPA 200.7
60320422004 621917 621979L-TMW-26 EPA 200.7 EPA 200.7
60320422005 621917 621979L-LCL1-DUP-1 EPA 200.7 EPA 200.7
60320422006 621917 621979L-LCL1-FB-1 EPA 200.7 EPA 200.7

60320429007 622126 622187L-BMW-1S EPA 200.7 EPA 200.7
60320429008 622126 622187L-BMW-2S EPA 200.7 EPA 200.7

60320422001 621823L-TMW-1 SM 2320B
60320422002 621823L-TMW-2 SM 2320B
60320422003 621823L-TMW-3 SM 2320B
60320422004 621823L-TMW-26 SM 2320B
60320422005 621823L-LCL1-DUP-1 SM 2320B
60320422006 621823L-LCL1-FB-1 SM 2320B
60320429007 621823L-BMW-1S SM 2320B
60320429008 621823L-BMW-2S SM 2320B

60320422001 621544L-TMW-1 SM 2540C
60320422002 621544L-TMW-2 SM 2540C
60320422003 621544L-TMW-3 SM 2540C
60320422004 621544L-TMW-26 SM 2540C
60320422005 621544L-LCL1-DUP-1 SM 2540C
60320422006 621544L-LCL1-FB-1 SM 2540C
60320429007 621544L-BMW-1S SM 2540C
60320429008 621544L-BMW-2S SM 2540C

60320422001 622423L-TMW-1 EPA 300.0
60320422002 622423L-TMW-2 EPA 300.0
60320422003 622423L-TMW-3 EPA 300.0
60320422004 622423L-TMW-26 EPA 300.0
60320422005 622423L-LCL1-DUP-1 EPA 300.0
60320422006 622423L-LCL1-FB-1 EPA 300.0
60320429007 622423L-BMW-1S EPA 300.0

60320429008 622840L-BMW-2S EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/22/2020 04:03 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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The following is a summary of instances where quality control criteria in the functional guidelines were not met 

and data qualification was required: 

 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).  

 When MS/MSD recovery exceeded the QC limits, the associated sample result was qualified as an estimate 

(J). 
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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.   

I 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. 
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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 High Density 
Polyethylene (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 



May 18, 2019 153-1406

3

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 III 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, May 2018, and 
November 2018.  Laboratory testing was performed for the following Appendix III 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. 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.  In November 2017, there were no initial exceedances.  In May 2018, 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.  An ASD was prepared for the May 2018 results and is available in the 
2018 LCL1 Annual Report.  This ASD concluded that the SSIs observed in the May 2018 sampling event were not 

caused by the LCL1, but rather primarily caused by relatively low calculated UPL’s that did not reflect the full 
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natural variability within the alluvial aquifer. In November 2018, 4 initial exceedances were identified for Boron, 
Chloride and Fluoride at TMW-1 and Fluoride at TMW-2. Verification sampling results confirmed only the Fluoride 

at TMW-1 and it is the only verified SSI from this event.  

4.0 REVIEW OF THE STATISTICALLY SIGNIFICANT INCREASE 
The SSI for fluoride occurred at monitoring well TMW-1.  TMW-1 is screened in the upper portion of the alluvial 
aquifer just below the average seasonal low for groundwater.   As shown on Figure 1, TMW-1 is located to the 

east of the LCL1, the generating plant and the two surface impoundments (LCPA and LCPB).   

Based on Golder’s review of the pre-disposal data discussed in Section 3.2 above, and our comparison of the 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 
SSIs.  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.   

The intrawell UPL for fluoride at TMW-1 is 0.2269 milligrams per liter (mg/L), which is slightly above the Practical 
Quantitation Limit (PQL) of 0.20 mg/L provided by the laboratory.   The UPL of 0.2269 mg/L was based on the 
results of the eight baseline sampling events for TMW-1 that ranged from 0.17 to 0.21 mg/L (Figure 2).  During 

the November 2018 Detection Monitoring event, a value of 0.29 mg/L was reported, which was confirmed by a 
value of 0.23 mg/L during the Verification Sampling.  These values do represent an SSI, but it is important to note 

they are very low (within 0.09 mg/L of baseline) and close to the PQL value the laboratory can accurately detect. 

5.0 EVIDENCE OF SSI FROM ALTERNATIVE SOURCE  
Several different lines of evidence indicate that the SSIs at the LCL1 are not caused by a release from the LCL1, 
but rather from an alternative source.  The following section describes the different lines of evidence, listed below, 

that demonstrate this position. 

 Documentation of pre-existing, low level concentrations of CCR indicators in groundwater that pre-date the 

LCL1 operation. 

 Review of groundwater results prior to and after construction and CCR placement in the LCL1.   

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

barrier. 

 Results of geochemical analysis displaying groundwater chemistries over the past several sampling events.   

 Review of groundwater results in adjacent and background monitoring wells.  

5.1 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). 
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Table 2: Types of CCR and Typical Indicator Parameters 

Type of CCR Description of CCR  

(USEPA 2018) 

Key Indicators  

(EPRI 2011, 2012, 2017) 

Fly Ash Fine grained, powdery material 

composed mostly of silica made from 
the burning of finely ground coal in 
the boiler.  

 Boron 

 Molybdenum 

 Lithium 

 Sulfate 

 Bromide 

 Potassium 

 Sodium 

 Fluoride 

Boiler Slag / 
Bottom Ash 

Molten bottom ash from the slag tap 
and cyclone type furnaces that turns 

into pellets that have a smooth 
glassy appearance after quenching 
with water 

Flue Gas 
Desulfurization  

Material (FGD) 

A material leftover from the process 
of reducing sulfur dioxide emissions 

from a coal-fired boiler that can be a 
wet sludge consisting of calcium 
sulfite or calcium sulfate or a dry 

powered material that is a mixture of 
sulfites and sulfates.  

 Sulfate 

 Fluoride  

 Calcium 

 Boron  

 Bromide  

 Chloride 

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.   

  

5.1.1 Fluoride Concentrations at TMW-1 

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.   

As shown on Figure 3, current fluoride concentrations in monitoring well TMW-1 are similar to those reported 
prior to the operation of the LCL1.  Fluoride concentrations have varied with values ranging from 0.12 – 0.28 mg/L 

prior to the operation of the LCL1 and from 0.17 – 0.29 mg/L since the operation of the LCL1.  These similar 
results display that the range of fluoride concentrations has not changed prior to and after the receipt of CCR 
materials at the LCL1.  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 3, 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 0.09 mg/L higher than 

the result reported for the January 2019 verification sampling event.  Additionally, prior to CCR being placed in the 
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unit, fluoride values were reported at similar levels (0.28 mg/L) as those that were sampled in November 2018.  
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 well1.  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, the verification sample collected in January 2019 was at 0.23 mg/L, which is less than 0.005 mg/L 
above the baseline UPL of 0.2269 mg/L and .09 mg/L below the UPL calculated using pre-CCR values.  This 
further demonstrates that the values at TMW-1 do not display an SSI, but rather are due to natural variability 

within the alluvial aquifer, especially for low level results such as these near the laboratory PQL where laboratory 

testing inaccuracy and variability lead to variable results.  

5.2 Geochemical Analysis 
During November 2017, May 2018, and November 2018 Detection Monitoring events, major cation and anion 

concentrations were collected.  These data were used to compare major ion chemistry over time to see if the 

groundwater chemistry is changing.   

5.2.1 Stiff Diagrams 

Stiff diagrams visually display the major cation and anion data.  Figure 4 displays the Stiff diagrams from the 

November 2017, May 2018, and November 2018 Detection Monitoring events.  Data from November 2017 event 
display nearly identical distribution to that of May 2018, and November 2018 events.  If impacts from the LCL1 
were causing the apparent SSIs, 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 for TMW-1 

over time.  If CCR impacts from the LCL1 were causing the apparent SSIs, then a shift in groundwater chemistry 
would be expected. This figure demonstrates that there has not been a shift in groundwater chemistry between 

the sampling events. 

Additionally, a comparison of this diagram with those in the LCPB ASD (2018 LCPB Annual Report) show that 

groundwater chemistry in the TMW-1 well 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 SSI at TMW-1 was not caused by impacts from the 
LCL1.  The SSI appears to be caused by numerous factors, but is primarily caused by pre-existing low 

concentrations of CCR indicators that pre-date the LCL1 and 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 

                                                      

1 Given that the CCR material was not placed in LCL1 until after a 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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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 historical data from the state sampling program, it is apparent 

that there are no impacts from the LCL1. 

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 

samples below the UPL and those above.  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. SSIs 

observed in TMW-1 are not caused by impacts from the LCL1. 
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Ameren Missouri Table 3
Major Cation and Anion Concentrations 
LCL1 ‐ Alternative Source Demonstration 

Labadie Energy Center, Franklin County, MO

 153‐140601

Monitoring Well ID and Date of 
Sample Collection

Total Sodium 
(mg/L) 

Total Potassium 
(mg/L)

Total Calcium 
(mg/L) 

Total Magnesium 
(mg/L)

Total Chloride 
(mg/L)

Total Sulfate 
(mg/L)

Total Alkalinity (1) 

(mg/L)
L‐TMW‐1 11/8/2017 10.6 5.82 156 42.2 3.0 83.3 483
L‐TMW‐1 5/23/2018 11.8 5.77 162 43.6 3.2 100 552
L‐TMW‐1 11/9/2018 11.5 5.88 162 44.1 3.7 97 534
Notes: 
1) Alkalinity is equal to the sum of Carbonate and Bicarbonate.
2) mg/L ‐ milligrams per liter.

Prepared by: EMS 
Checked by: JSI 
Reviewed by: MNH

Golder Associates
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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.   

I 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 High Density 

Polyethylene (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 (3) 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 was 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 eight (8) baseline groundwater sampling events were 

completed for all Appendix III and Appendix IV parameters of CCR Rule.   

The groundwater monitoring system for the LCL1 consists of six (6) monitoring wells screened in the uppermost 

aquifer (alluvial aquifer) as shown on Figure 1.  Two (2) 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-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, Detection Monitoring events were completed in November 2017, May 2018, November 2018, 

and May 2019.  Laboratory testing was performed for the following Appendix III constituents during Detection 

Monitoring: 

 Boron 

 Calcium 

 Chloride 

 pH 

 Sulfate 

 Total Dissolved Solids (TDS) 

 Fluoride 

In January 2018, background results from the eight (8) baseline sampling events were used to calculate statistical 

upper prediction limits (UPL).  These UPL were then compared to the Detection Monitoring results.  If results from 

Detection Monitoring were higher than the calculated UPL, it is an initial exceedance, in which case a verification 

sample was collected and tested in accordance with the LCL1 statistical analysis plan.  Per the statistical analysis 

plan after the May 2019 sampling event, the UPLs were updated to include four (4) additional sampling events 

that had been completed for Detection Monitoring.  
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In November 2017, there were no initial exceedances.  In May 2018, 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 SSIs.  An ASD was prepared for the May 2018 results and is available in the 2018 LCL1 

Annual Report.  This ASD concluded that the SSIs observed in the May 2018 sampling event were not caused by 

the LCL1, but rather primarily caused by relatively low calculated UPLs that did not reflect the full, natural 

variability within the alluvial aquifer.  In November 2018, four (4) initial exceedances were identified for boron, 

chloride and fluoride at TMW-1 and fluoride at TMW-2.  Verification sampling results confirmed only the fluoride at 

TMW-1 result.  An ASD was prepared for the November 2018 results and is available in the 2019 LCL1 Annual 

Report. This ASD also concluded that the SSI observed in the November 2018 sampling event was not caused by 

the LCL1, but rather primarily caused by relatively low calculated UPL’s that did not reflect the natural 

geochemical variability within the alluvial aquifer. 

In May 2019, seven (7) initial exceedances were identified for pH, calcium, chloride, and fluoride as shown on 

Table 1.  Verification sampling results confirmed only chloride at TMW-1. 

4.0 REVIEW OF THE STATISTICALLY SIGNIFICANT INCREASE 
The SSI for chloride occurred at monitoring well TMW-1.  TMW-1 is screened in the upper portion of the alluvial 

aquifer just below the average seasonal low for groundwater.   As shown on Figure 1, TMW-1 is located to the 

east of the LCL1, the generating plant and the two surface impoundments (LCPA and LCPB).   

Based on Golder’s review of the pre-disposal data discussed in Section 3.2 above, and our comparison of the pre-

disposal data with the results from the eight (8) 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 SSIs.  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.   

The intrawell UPL for chloride at TMW-1 is 3.603 milligrams per liter (mg/L), which is slightly above the Practical 

Quantitation Limit (PQL) of 1.0 mg/L provided by the laboratory.  The UPL of 3.603 mg/L was based on the results 

of the eight baseline sampling events for TMW-1 that ranged from 1.5 to 2.9 mg/L (Figure 2).  During the May 

2019 Detection Monitoring event, a value of 3.7 mg/L was reported.  This value does represent an SSI, but it is 

important to note it is very low (less than 0.1 mg/L above the UPL) and close to the PQL value the laboratory can 

accurately detect.   

5.0 EVIDENCE OF SSI FROM ALTERNATIVE SOURCE  
Several different lines of evidence indicate that the SSI at the LCL1 is not caused by a release from the LCL1, but 

rather from an alternative source.  The following section describes the different lines of evidence, listed below, 

that demonstrate this position. 

 Documentation of pre-existing, low level concentrations of CCR indicators in groundwater that pre-date the 

LCL1 operation. 

 Review of groundwater results prior to and after construction and CCR placement in the LCL1.   

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

barrier. 

 Results of geochemical analysis displaying groundwater chemistries over the past several sampling events.   
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 Review of groundwater results in adjacent and background monitoring wells.  

5.1 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  

(USEPA 2018) 

Key Indicators  

(EPRI 2011, 2012, 2017) 

Fly Ash Fine grained, powdery material 

composed mostly of silica made from 

the burning of finely ground coal in 

the boiler.  

 Boron 

 Molybdenum 

 Lithium 

 Sulfate 

 Bromide 

 Potassium 

 Sodium 

 Fluoride 

Boiler Slag / 

Bottom Ash 

Molten bottom ash from the slag tap 

and cyclone type furnaces that turns 

into pellets that have a smooth 

glassy appearance after quenching 

with water. 

Flue Gas 

Desulfurization  

Material (FGD) 

A material leftover from the process 

of reducing sulfur dioxide emissions 

from a coal-fired boiler that can be a 

wet sludge consisting of calcium 

sulfite or calcium sulfate or a dry 

powdered material that is a mixture 

of sulfites and sulfates.  

 Sulfate 

 Fluoride  

 Calcium 

 Boron  

 Bromide  

 Chloride 

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.   

  

5.1.1 Chloride Concentrations at TMW-1 

Chloride is not known to be an indicator of fly ash or boiler slag/bottom ash (EPRI 2012, EPRI 2017), but can be 

an indicator for FGD type wastes and is commonly found near salt and brine treated roadways.  There is no FGD 

waste at the LEC, and fly ash or bottom ash/boiler slag are the typical wastes in the LCL1 as well as the LCPA 

and LCPB, therefore elevated concentrations in chloride alone are not a good indicator of CCR impacts.   

Concentrations for the May 2019 sampling event and subsequent verification sampling event are 3.7 and 4.4 

mg/L respectively.  These values are just above the initial UPL used for chloride concentrations at TMW-1 of 

3.603 mg/L (Figure 2).  This initial UPL is calculated based on eight baseline sampling events collected in 2016 

and 2017 during which time chloride concentrations ranged from 1.5 to 2.9 mg/L.  UPLs were updated after the 

May 2019 sampling event as outlined by the Statistical Analysis Plan.  The updated UPL value that will be used 

for TMW-1, starting with the November 2019 sampling event, is 4.246 mg/L (Figure 2).   State required sampling 

has also been completed at TMW-1 since April 2013, and chloride concentrations have ranged from 1.0 to 6.0 
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mg/L.  If these results are included in the calculation of an UPL, the UPL for TMW-1 would be increased to 5.863 

mg/L (Figure 2).  Figure 3 displays the results from TMW-1 against these UPLs and demonstrates that the 

results from the May 2019 sampling event are well within the typical range for results collected at TMW-1 

historically (Figure 3).  Additionally, CCR was placed in the LCL1 starting in October 2016 and results prior to the 

receipt of CCR in the LCL1 were historically higher than those currently detected.  

Furthermore, chloride results in the background wells BMW-1S and BMW-2S, located approximately 2.5 miles to 

the southwest of the LCL1 (Figure 1) and outside of any possible impacts from the LCL1 or the LCPA have had 

chloride results ranging from 1.3 to 21.2 mg/L with an initial UPL of 13.75 mg/L and an updated May 2019 UPL of 

8.317 mg/L.  Figure 3 displays the results from TMW-1 to the background UPLs and demonstrates that the 

results from the May 2019 sampling event are well within the background limits for chloride in the shallow zone of 

the alluvial aquifer at the LEC.   

These results indicated that relatively low calculated UPLs for TMW-1 do not reflect the full, natural variability 

within the alluvial aquifer.  When May 2019 results from TMW-1 are compared to an expanded historical dataset 

and to background monitoring wells, the results are well within compliance.    

5.2 Geochemical Analysis 
During November 2017, May 2018, November 2018, and May 2019 Detection Monitoring events, major cation 

and anion concentrations were collected.  These data were used to compare major ion chemistry over time to see 

if the groundwater chemistry is changing. The data used to generate these diagrams is provided in Table 3.  

5.2.1 Stiff Diagrams 

Stiff diagrams visually display the major cation and anion data.  Figure 4 displays the Stiff diagrams from the 

November 2017, May 2018, November 2018, and May 2019 Detection Monitoring events.  Data from the 

November 2017 event display nearly identical distribution to that of May 2018, November 2018, May 2019 events.  

If impacts from the LCL1 were causing the apparent SSIs, 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 5 displays a Piper diagram for TMW-1 

over time.  If CCR impacts from the LCL1 were causing the apparent SSIs, then a shift in groundwater chemistry 

would be expected. This figure demonstrates that there has not been a shift in groundwater chemistry between 

the sampling events. 

Additionally, a comparison of this diagram with those in the November 2017 LCPB ASD (2018 LCPB Annual 

Report) show that groundwater chemistry in the TMW-1 well 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 SSI at TMW-1 was not caused by impacts from the 

LCL1.  The SSI appears to be caused by numerous factors but is primarily caused by relatively low calculated 

UPLs and a relatively small set of baseline data that do not reflect the full natural variability within the alluvial 

aquifer.  This is because only eight (8) baseline samples were collected prior to detection monitoring and these 
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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 historical data from 

the state sampling program, it is apparent that there are no impacts from the LCL1. 

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 

have not been able to capture the full extent of the natural spatial and temporal variability.  Starting with the 

November 2019 statistical analysis, the baseline data set will be enlarged to a minimum of 12 (twelve) samples 

and the May 2019 results were within those statistical limits.  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 

samples below the UPL and those above.  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.  The SSI 

observed in TMW-1 was not caused by impacts from the LCL1. 
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Table 1
 May 2019 Detection Monitoring Results 

LCL1 ‐ Utility Waste Landfill Cell 1
Labadie Energy Center, Franklin County, MO

BMW‐1S BMW‐2S
Prediction 

Limit MW‐26
MW‐26

Prediction 
Limit TMW‐1

TMW‐1
Prediction 

Limit TMW‐2
TMW‐2

Prediction 
Limit TMW‐3

TMW‐3

DATE NA 5/1/2019 5/1/2019 NA 5/8/2019 NA 5/2/2019 NA 5/2/2019 NA 5/8/2019
pH SU 6.53 6.18 6.2‐7.44 6.02 6.437‐7.305 6.91 6.303‐7.517 6.87 6.55‐7.207 5.83

BORON, TOTAL μg/L 111 61.3 J DQR 98.2 J 117.5 109 139.9 98.5 J 140.0 114
CALCIUM, TOTAL μg/L 196,000 126,000 154,083 182,000 175,638 164,000 J 200,867 176,000 217,698 170,000
CHLORIDE, TOTAL mg/L 4.4 1.4 14.4 3.3 3.603 3.7 6.933 5.3 8.489 6.2
FLUORIDE, TOTAL mg/L 0.22 0.21 DQR 0.20 0.2269 0.24 DQR 0.24 DQR 0.19 J
SULFATE, TOTAL mg/L 39.2 29.4 33.38 19.3 115 98.6 J 112.1 86.4 97.4 48.9

TOTAL DISSOLVED SOLIDS mg/L 740 459 520.2 516 694.1 664 775.5 676 752.2 733

DATE NA 8/21/2019 8/21/2019 8/21/2019 8/21/2019
pH SU 6.54 6.61 6.45 6.57

BORON, TOTAL μg/L
CALCIUM, TOTAL μg/L 142,000
CHLORIDE, TOTAL mg/L 4.4
FLUORIDE, TOTAL mg/L 0.15 J ND ND
SULFATE, TOTAL mg/L

TOTAL DISSOLVED SOLIDS mg/L
NOTES:
1. Unit Abbreviations: µg/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 as ND.
4. NA ‐ Not applicable.
5. Prediction Limits calculated using Sanitas Software.
6. If all background values are less than the Practical Quantitation Limit (PQL) then the Double Quantification Rule (DQR) is used.
7. Values highlighted in yellow indicate a Statistically Significant Increase (SSI).
8. Values highlighted in green indicate an initial exceedance above (or below for pH) the prediction limit that was not confirmed by Verification Sampling (not a SSI)
9. Only analytes/wells that were detected above the prediction limit were tested during Verification Sampling.

ANALYTE UNITS

BACKGROUND GROUNDWATER MONITORING WELLS

May 2019 Detection Monitoring Event

August 2019 Verification Sampling Event

Prepared By: JSI
Checked By: KAB 

Reviewed By: CMR 

JIngram
Highlight

JIngram
Highlight



Table 3
Major Cation and Anion Concentrations 
LCL1 ‐ Alternative Source Demonstration 

Labadie Energy Center, Franklin County, MO

Monitoring Well ID and Date of 
Sample Collection

Total Sodium 
(mg/L) 

Total Potassium 
(mg/L)

Total Calcium 
(mg/L) 

Total Magnesium 
(mg/L)

Total Chloride 
(mg/L)

Total Sulfate 
(mg/L)

Total Alkalinity (1) 

(mg/L)

L‐TMW‐1 ‐ 11/8/2017 10.6 5.82 156 42.2 3.0 83.3 483
L‐TMW‐1 ‐ 5/23/2018 11.8 5.77 162 43.6 3.2 100 552
L‐TMW‐1 ‐ 11/9/2018 11.5 5.88 162 44.1 3.7 97 534
L‐TMW‐1 ‐ 5/2/2019 11.2 5.51 164 44.2 3.7 98.6 543
Notes: 
1) Alkalinity is equal to the sum of Carbonate and Bicarbonate. Prepared by: JSI
2) mg/L ‐ milligrams per liter. Checked by: RJF

Reviewed by: MNH
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