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EXECUTIVE SUMMARY AND STATUS OF THE MERAMEC SURFACE 
IMPOUNDMENTS GROUNDWATER MONITORING PROGRAM 
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 Coal Combustion Residuals (CCR) 
surface impoundments at the Meramec Energy Center (MEC) are subject to the requirements of the CCR Rule. 
This Annual Report for the MEC Surface Impoundments describes CCR Rule groundwater monitoring activities 
from January 1, 2025 through December 31, 2025 including verification results related to late 2024 sampling. 

Throughout 2025, the multi-unit monitoring well network for the MEC Surface Impoundments has been in 
Corrective Action Monitoring status, with Detection and Assessment Monitoring continuing concurrently. Semi-
annual groundwater sampling associated with Detection Monitoring has been ongoing since it was initiated on 
October 17, 2017 as required by the CCR Rule. As a part of Detection Monitoring, statistical evaluations are 
completed after each sampling event to determine if there are any values showing a Statistically Significant 
Increase (SSI) over background. SSIs have been determined for each sampling event and a summary of the SSIs 
for the past year is provided in Table 1.  

The Assessment Monitoring program was established for the MEC Surface Impoundments on April 15, 2018. 
Since that time, groundwater sampling and statistical evaluations have been completed semi-annually to 
determine if there are any constituent concentrations at a Statistically Significant Level (SSL) over the site-specific 
Groundwater Protection Standard (GWPS). On October 11, 2018, it was determined that arsenic, lithium, and 
molybdenum were present at an SSL. A summary of SSLs for the past year is provided in Table 1. 

 

Table 1 - Summary of 2025 MEC Sampling Events, Previous Year Verification, and Statistical Evaluations 
for Detection and Assessment Monitoring 

Event 
Name 

Type of 
Event and 
Sampling 

Dates  

Laboratory 
Analytical 

Data 
Receipt 

Parameters 
Collected 

Verified SSIs  SSLs 
SSI & SSL 

Determination 
Date 
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Detection & 
Assessment 
Monitoring, 
October 3-8 

and 
November 7, 

2024 

December 
10, 2024 

Appendix III, 
Detected 

Appendix IV (See 

Note 1), & Major 
Cations and 

Anions 

pH: MW-3 
Boron: MW-2, MW-3, MW-4, MW-5, 

MW-6, MW-7, MW-8 
Calcium: MW-1, MW-4, MW-5, MW-6, 

MW-7, MW-8 
Sulfate: MW-2, MW-3, MW-4, MW-5, 

MW-6, MW-7, MW-8 
TDS: MW-4, MW-6, MW-7, MW-8 

Arsenic: 
MW-4,  
MW-5 

Lithium: 
MW-6,  
MW-7 

 Molybdenum:  
MW-6,  
MW-7, 
MW-8 

March 10, 
2025 

Verification 
Sampling, 

February 3, 
2025 

February 18, 
2025 

Detected 
Appendix III 

parameters (See 

Note 2) 
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Detection & 
Assessment  
Monitoring, 
April 17-21, 

2025 

July 3, 
 2025 

Appendix III, 
Appendix IV, 
Major Cations 
and Anions, & 
selected MNA 

parameters 

Boron: MW-2, MW-3, MW-4, MW-5, 
MW-6, MW-7, MW-8 

Calcium: MW-4, MW-6, MW-7, MW-8 
Sulfate: MW-3, MW-4, MW-6, MW-7, 

MW-8 
TDS: MW-4, MW-6, MW-7, MW-8  

Arsenic:  
MW-4, 
MW-5 

Lithium:  
MW-6, 
MW-7 

Molybdenum:  
MW-6,  
MW-7, 
MW-8 

September 15, 
2025 

Verification 
Sampling, 

July 7, 2025 

Not 
applicable, 

pH only 

Detected 
Appendix III 

parameters (See 

Note 2) 



January 31, 2026 Rocksmith Geoengineering

Project Number: 23010-25 

 

 

 

 ii 

   

Event 
Name 

Type of 
Event and 
Sampling 

Dates  

Laboratory 
Analytical 

Data 
Receipt 

Parameters 
Collected 

Verified SSIs  SSLs 
SSI & SSL 

Determination 
Date 

O
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5 
S

a
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 Detection & 
Assessment  
Monitoring, 
October 9-
13, 2025 

 

October 28, 
2025 

Appendix III, 
Detected 

Appendix IV (See 

Note 3), & Major 
Cations and 

Anions 

Boron: MW-2, MW-3, MW-4, MW-5, 
MW-6, MW-7, MW-8 

Calcium: MW-4, MW-6, MW-7, MW-8 
Sulfate: MW-2, MW-4, MW-5, MW-6, 

MW-7, MW-8 
TDS: MW-4, MW-5, MW-6, MW-7,  

MW-8  

Arsenic:  
MW-4, 
 MW-5 

Lithium:  
MW-6, 
 MW-7 

Molybdenum:  
MW-7, 
 MW-8 

January 26, 
2026 (See Note 4) 

 

Verification 
Sampling, 

November 6, 
2025 

November 
24, 2025 

Detected 
Appendix III 

parameters (See 

Note 2) 

Notes: 
1) Testing was completed for Appendix IV analytes that were detected above the Practical Quantitation Limit (PQL) during the June 

2024 sampling event.  
2) Only analytes/wells that were detected above the prediction limit and that had not already been verified as SSIs were tested during 

Verification Sampling. 
3) Testing was completed for Appendix IV analytes that were detected above the PQL during the April 2025 sampling event.  
4) Statistical evaluations for the October 2025 sampling event were not completed until 2026. However, because the evaluations were 

completed prior to the date of this report, Ameren has elected to include the results in this Annual Report.  
5) SSI – Statistically Significant Increase. 
6) SSL – Statistically Significant Level. 
7) TDS – Total Dissolved Solids. 
8) MNA – Monitored Natural Attenuation. 

 

On January 9, 2019, Ameren initiated its Corrective Measures Assessment (CMA) and posted the CMA report on 
May 20, 2019. A public meeting was held on May 30, 2019, and responses to public comments are posted on 
Ameren's CCR website. On August 30, 2019, Ameren published its “Remedy Selection Report – 40 CFR § 257.97 
Rush Island, Labadie, Sioux and Meramec CCR Basins” (Remedy Selection Report) that identified source control 
through installation of a low permeability cover system, use of Monitored Natural Attenuation (MNA), and 
installation of Supplemental Corrective Measures as its chosen corrective action remedial plan. The Remedy 
Selection Report remedial plan consists of two phases as follows: 

1) Source control, stabilization and containment of CCR by installation of a low permeability geomembrane cap 
(a minimum 1 x 10-7 centimeters per second (cm/sec) versus 1 x 10-5 cm/sec required by the CCR Rule).  

2) Once source control is achieved, monitor the natural attenuation of groundwater concentrations to address 
limited and localized CCR-related impacts. Ongoing monitoring and modelling evaluations will document that 
concentrations are decreasing as modelled. MNA occurs due to naturally occurring processes within the 
aquifer. 

A Supplemental Remedy Selection report was published for the MEC in July 2024. The report documents the 
results of the above corrective measures since their inception as well as future supplemental measures that may 
be applied in the future. The report notes that source control, in addition to ongoing natural attenuation, appears 
to contribute to a general reduction in most groundwater constituent concentrations near the MEC CCR Surface 
Impoundments.  

In 2025 and 2026, WSP USA Inc. (WSP) and Rocksmith Geoengineering, LLC (Rocksmith) prepared an 
evaluation of monitored natural attenuation (MNA) for arsenic, lithium, and molybdenum in groundwater at the 
MEC. This investigation demonstrated that natural processes, including adsorption and mineral precipitation, are 
effectively reducing these concentrations. 

Historically, the MEC has managed CCR generated from the facility at 9 surface impoundments, of which 4 were 
originally exempt from the CCR Rule; however, they may be subject to the Legacy CCR Surface Impoundments 
rule promulgated on May 8, 2024. A figure displaying the names and locations of these impoundments is provided 
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in Figure 1. Ameren commenced Phase 1 of the corrective action remedial plan by initiating closure at each of 
the 5 non-exempt CCR Rule Surface Impoundments at the MEC between 2018 and 2023. The following provides 
the status of the different surface impoundments: 

 MCPA – Certified Closure on October 15, 2023 

 MCPB – Certified Closure on October 15, 2023 

 MCPC – Certified Closure on October 15, 2023 

 MCPD – Certified Closure on October 7, 2021 

 MCPE – Certified Closure on April 11, 2018 

 Exempt Surface Impoundments based on 2015 CCR Rule – MOPF, MOPG, MOPH (closed), and MOPI 

(closed) 

With the closures of MCPA, MCPB, and MCPC that were completed on October 15, 2023, the MEC Surface 
Impoundments have transitioned into the post-closure care requirements of the CCR Rule. As outlined in 
§257.104 of the CCR Rule, the monitoring system and programs must be maintained for at least 30 years 
following closure. After 30 years, if the unit is in Detection Monitoring, the unit may cease groundwater sampling 
activities, otherwise post-closure care must continue until the unit can return to Detection Monitoring in 
accordance with section §257.95 (Assessment Monitoring).  

Phase 2 of the corrective measures remedial plan as outlined in the Remedy Selection Report commenced in late 
2023, with the first Phase 2 Corrective Action sampling event occurring in November 2023, followed by 
associated statistical analysis completed in February 2024. Since that time, groundwater sampling and statistical 
evaluations have been completed semi-annually to determine if constituents are statistically in exceedance of the 
GWPS. A summary of Corrective Action Monitoring activities and associated statistical results for the year is 
provided in Table 2. 

Table 2 - Summary of 2025 MEC Sampling Events and Statistical Evaluations for Corrective Action 
Monitoring 

Event Name 
Type of Event and 

Sampling Dates  

Laboratory 
Analytical 

Data Receipt 
Date  

Parameters 
Collected 

Constituents Statistically 
Exceeding the GWPS as a Part of 

Corrective Action Statistical 
Evaluations 

Date Exceedance 
of GWPS was 
determined 

October-November 
2024 Sampling 

Event 

Phase 2 – 
Corrective Action 

Sampling 
October 4-8 & 

November 7, 2024 

December 10, 
2024 

Appendix III, 
Detected 

Appendix IV 
(See Note 1), & 

Major Cations 
and Anions 

Arsenic:  
MW-9, MW-10, TP-1, MW-11D 

Cobalt:  
MW-10 (See Note 3) 

Lithium: 
MW-10, TP-2, MW-11D 

Molybdenum: 
MW-11D 

 
 

March 10, 2025 
 

April 2025 
Sampling Event 

Phase 2 – 
Corrective Action 

Sampling 
April 17-21, 2025 

June 6, 2025 

Appendix III, 
Appendix IV, 
Major Cations 
and Anions, & 
selected MNA 

parameters 

Arsenic:  
MW-9, MW-10, TP-1, MW-11D 

Cobalt:  
MW-10 (See Note 3) 

Lithium: 
MW-10, TP-2, MW-11D 

Molybdenum: 
MW-11D 

 
September 4, 

2025 
 

October 2025 
Sampling Event 

Phase 2 – 
Corrective Action 

Sampling 
October 9-13, 2025 

October 27, 
2025 

Appendix III, 
Detected 

Appendix IV 
(See Note 2), & 

Major Cations 
and Anions 

 
Arsenic:  

MW-9, MW-10, TP-1, MW-11D 
Lithium: 

MW-10, TP-2, MW-11D 
Molybdenum: 

MW-11D 

January 25, 2026 
(See Note 4) 
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Notes: 

1) Testing was completed for Appendix IV analytes that were detected above the PQL during the June 2024 sampling event.  
2) Testing was completed for Appendix IV analytes that were detected above the PQL during the April 2025 sampling event. 
3) Cobalt has not historically been identified as an SSL in Assessment Monitoring. Results from MW-10 were below the site GWPS 

from the October-November 2024 through October 2025 sampling events. 
4) Statistical evaluations for the October 2025 sampling event were not completed until 2026. However, because the evaluations were 

completed prior to the date of this report, Ameren has elected to include the results in this Annual Report. 
 

While there are currently exceedances of the GWPS using corrective action statistical analysis methods for 
arsenic, lithium, and molybdenum, variability in the initial groundwater sampling results after closure of the MEC 
Surface Impoundments is expected, especially at wells in close proximity to the CCR Unit. Constituents at an SSL 
and a statistical exceedance over the GWPS using Corrective Action statistical methods are expected to show 
decreases in concentration over time after stabilization occurs due to closure of the CCR Units. Future data 
collection will be used to update calculated statistical confidence limits used for SSL determination.  

Evaluation of Corrective Measures 
Overall, corrective actions taken by Ameren, including closure of the MCPA, MCPB, MCPC, MCPD, and MCPE 
with an engineered geomembrane cover system and MNA have reduced concentrations of key CCR constituents. 
In monitoring wells downgradient of the MEC Surface Impoundments with statistical exceedances for arsenic, 
lithium, or molybdenum, the following decreases have been observed since 2022: 

 Average boron concentrations have decreased approximately 10% 

 Average molybdenum concentrations have decreased approximately 5% 

 Average arsenic concentrations have decreased 6% 

 Average lithium concentrations have decreased 3% 

Monitoring and further evaluation of results will continue each year, and progress will be tracked in future Annual 
Reports and statistical evaluations.  
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1.0 INSTALLATION OR DECOMISSIONING OF MONITORING 
WELLS 

There are currently two different networks used for monitoring the MEC Surface Impoundments. These include 
the monitoring well network established under §257.91 for Detection and Assessment Monitoring and the network 
established under §257.98 for Corrective Action Monitoring. Monitoring well locations are indicated on Figure 1. 
No new wells were installed or decommissioned in 2025. A summary of the construction details of monitoring 
wells in both networks is provided in Table 3. Further details, including well construction diagrams for these wells, 
are provided in previous Annual Reports for the MEC Surface Impoundments.  

2.0 GROUNDWATER SAMPLING RESULTS AND DISCUSSION 
The following sections discuss the sampling events completed for the MEC Surface Impoundments in 2025. 
Tables 4 and 5 provide a summary of the groundwater samples collected in 2025, including the number of 
samples, the date of sample collection, and the monitoring program for which the samples were collected. 
Appendix A provides laboratory analytical data for CCR Rule sampling events. 

2.1 Detection Monitoring Program 
A Detection Monitoring sampling event was completed October 3-8 and November 7, 2024. Verification sampling 
and the statistical analysis to evaluate for SSIs for the October-November 2024 event were not completed until 
2025 and are therefore included in this report. New initial exceedances of Appendix III analytes triggered a 
verification sampling event, which was completed on February 3, 2025. Three new initial exceedances were 
verified as SSIs. Table 6 summarizes the results and the statistical analysis of the October-November 2024 
Detection Monitoring event. 

Detection Monitoring samples were again collected April 17-21, 2025, and testing was completed for all Appendix 
III analytes, as well as major cations and anions. As outlined in the Statistical Analysis Plan for the Site, updates 
to the statistical limits should be completed once four to eight new sample results are available. During the 
statistical analysis of the April 2025 sampling event, the statistical limits used to determine an SSI were updated 
according to the Statistical Analysis Plan. One new initial exceedance of an Appendix III analyte triggered a 
verification sampling event, which was completed on July 7, 2025. The initial exceedance was not verified as an 
SSI. Table 7 summarizes the results and the statistical analysis of the April 2025 Detection Monitoring event.  

A Detection Monitoring sampling event was completed October 9-13, 2025, and testing was performed for all 
Appendix III analytes, as well as major cations and anions. Four new exceedances of Appendix III analytes 
triggered a verification sampling event, which was completed on November 6, 2025. All four new initial 
exceedances were verified as SSIs. Table 8 summarizes the results and statistical analysis of the October 2025 
Detection Monitoring Event.  

2.2 Assessment Monitoring Program 
An Assessment Monitoring groundwater sampling event was completed October 3-8 and November 7, 2024, and 
testing was completed for Appendix IV analytes that were detected above the Practical Quantitation Limit (PQL) 
during the previous sampling event from either Assessment or Corrective Action Monitoring, as well as major 
cations and anions. The statistical evaluation for this event was completed in 2025 and is included in this report. 
Table 9 summarizes the results of the October-November 2024 Assessment Monitoring event. The results of the 
statistical analysis for this event and a table that displays the site-specific GWPS for each Appendix IV constituent 
are provided in Appendix B. The statistical evaluation determined the same SSLs remain as identified in the 
previous statistical evaluation:  

 Arsenic at MW-4 and MW-5 

 Lithium at MW-6 and MW-7 
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 Molybdenum at MW-6, MW-7, and MW-8 

An Assessment Monitoring sampling event was completed April 17-21, 2025, and testing was completed for all 
Appendix IV analytes, major cations and anions, and other selected MNA parameters. Table 10 summarizes the 
results of the April 2025 Assessment Monitoring event. The statistical evaluation for this event was completed in 
2025 and is included in this report as Appendix C. The statistical evaluation determined there were no new SSLs, 
and those identified previously remain.  

An Assessment Monitoring sampling event was completed October 9-13, 2025 and testing was completed for 
Appendix IV analytes that were detected above the PQL during the April 2025 sampling event from either 
Assessment or Corrective Action Monitoring, as well as major cations and anions. Table 11 summarizes the 
results of the October 2025 Assessment Monitoring event. The statistical evaluation for this event was completed 
prior to the completion of this report and is included as Appendix D. As of the October 2025 sampling event, 
molybdenum at MW-6 is no longer present at an SSL; however, previously identified molybdenum SSLs remain. 
As of October 2025, SSLs within Assessment Monitoring are as follows: 

 Arsenic at MW-4 and MW-5 

 Lithium at MW-6 and MW-7 

 Molybdenum at MW-7 and MW-8 

2.3 Corrective Action Monitoring 
A Corrective Action Monitoring groundwater sampling event was completed October 4-8 and November 7, 2024, 
and testing was completed for all Appendix III analytes, Appendix IV analytes that were detected above the PQL 
during the previous sampling event from either Assessment or Corrective Action Monitoring, as well as major 
cations and anions. A summary of the October-November 2024 Corrective Action sampling event results is 
provided in Table 12, and the results of the statistical evaluation for this event are provided in Appendix E. Using 
Corrective Action statistical methods1, the following constituents were determined to be in exceedance of the 
GWPS at these monitoring wells, which were the same as those identified in the previous statistical evaluation: 

 Arsenic at MW-9, MW-10, TP-1, and MW-11D 

 Cobalt at MW-102 

 Lithium at MW-10, TP-2, and MW-11D 

 Molybdenum at MW-11D 

A Corrective Action Monitoring sampling event was completed April 17-21, 2025, and testing was completed for 
Appendix III analytes, Appendix IV analytes, major cations and anions, and other selected MNA parameters. 
Table 13 summarizes the results of the April 2025 Corrective Action sampling event. The statistical evaluation for 
this event was completed is included in this report as Appendix F. The statistical evaluation determined the 
exceedances within Corrective Action Monitoring remain the same as those identified previously. 

A Corrective Action Monitoring sampling event was completed October 9-13, 2025, and testing was completed for 
Appendix III analytes, Appendix IV analytes that were detected above the PQL during the April 2025 sampling 
event from either Assessment or Corrective Action Monitoring, as well as major cations and anions. Table 14 

 
1The statistical testing method used to evaluate the Corrective Action monitoring results is the confidence interval method, which is the same 
method used during Assessment Monitoring, except the null hypothesis for the confidence intervals is reversed. For Corrective Action, the 
Unified Guidance states that the appropriate null hypothesis is that the groundwater population (mean) exceeds the Groundwater Protection 
Standard (GWPS) for those constituents that exceed the GWPS under Assessment Monitoring program. Therefore, in Corrective Action the 
Upper Confidence Limit (UCL) is compared to the GWPS instead of the Lower Confidence Limit (LCL) [as used during Assessment 
Monitoring]. 
2 Cobalt results were below the site GWPS during all 2024 and 2025 sampling events. Cobalt was an exceedance at this well using Corrective 
Action statistical methods; however, if Assessment Monitoring statistical methods were used to evaluate cobalt at MW-10, it would not be a 
statistical exceedance. The October 2025 evaluation revealed cobalt is no longer an exceedance using Corrective Action statistical methods. 
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summarizes the results of the October 2025 Corrective Action sampling event. The statistical evaluation for this 
event was completed prior to the completion of this report and is included as Appendix G. Based on this analysis, 
cobalt is no longer an exceedance of the GWPS at any monitoring wells in Corrective Action Monitoring. All other 
exceedances identified in the April 2025 statistical evaluation remain, and Corrective Action exceedances as of 
the October 2025 event are listed below: 

 Arsenic at MW-9, MW-10, TP-1, and MW-11D 

 Lithium at MW-10, TP-2, and MW-11D 

 Molybdenum at MW-11D 

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

Groundwater elevations were used to generate potentiometric surface maps included in Appendix H. As shown 
on the potentiometric surface maps, groundwater flow within the uppermost aquifer is dynamic and influenced by 
seasonal changes in the water level in the adjacent Mississippi and Meramec Rivers. Water flows into and out of 
the alluvial aquifer due to fluctuating river water levels that produce “bank recharge” and “bank discharge” 
conditions. Overall, based on potentiometric surface maps, a general flow direction from the northeast (bluffs) to 
the southwest (Mississippi and Meramec Rivers) is expected under normal river conditions. However, during 
periods of high river levels, groundwater flow can temporarily reverse in localized areas. During these times of 
high river stage and temporary flow direction changes, horizontal groundwater gradients generally decrease, and 
little net movement of groundwater occurs. While groundwater levels vary with precipitation and adjacent river 
water levels, groundwater levels are typically lower than the base of CCR in the MEC Surface Impoundments 
based on historical information (CH2MHILL, 1997).     

Groundwater flow direction and hydraulic gradient were estimated for the monitoring wells at the MEC using 
commercially available software to evaluate data since 2016. Results from this assessment indicate that while 
groundwater flow direction can vary, the overall net groundwater flow at the MEC Surface Impoundments is from 
the bluffs toward the rivers. Horizontal gradients calculated by the program for the wells range from 0.0002 to 
0.004 feet/foot with an estimated net annual groundwater movement of approximately 87 feet per year in the 
prevailing downgradient direction. 

2.5 Evaluation of Corrective Measures 
Ameren commenced Phase 1 of the corrective action remedial plan by initiating closure at each of the 5 non-
exempt CCR Rule surface impoundments at the MEC between 2018 and 2023. The following provides the 
closure status of each MEC surface impoundment: 

 MCPA – Certified Closure on October 15, 2023 

 MCPB – Certified Closure on October 15, 2023 

 MCPC – Certified Closure on October 15, 2023 

 MCPD – Certified Closure on October 7, 2021 

 MCPE – Certified Closure on April 11, 2018 

 Exempt Surface Impoundments based on 2015 CCR Rule – MOPF, MOPG, MOPH (closed), and MOPI 

(closed) 

With the closures of MCPA, MCPB, and MCPC that were completed on October 15, 2023, all non-exempt surface 
impoundments are closed, and the MEC Surface Impoundments have transitioned into the post-closure care 
requirements of the CCR Rule.  
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In June 2024, the Missouri Department of Natural Resources (MDNR) issued the National Pollutant Discharge 
Elimination System (NPDES) Permit (MO-0000361) for the MEC. This permit allows for subsurface discharges of 
impacted groundwater to surface waters, and in the permit, MDNR has stated that MNA is the Best Available 
Technology (BAT) for CCR impacts at the site.  

In July 2024, a Supplemental Remedy Selection Report was prepared by Haley & Aldrich, Inc. This report 
provided documentation of corrective measures implemented since the preparation of the 2019 Remedy Selection 
Report, an evaluation of the results from these corrective measures, and any additional supplemental corrective 
measures that may be anticipated in the future to comply with both MDNR and Federal CCR Rule requirements.  

As a part of the July 2024 Supplemental Remedy Selection Report, Haley & Aldrich evaluated concentrations of 
key CCR Indicators. The report notes during closure activities (2018 – 2023), there was an observable decrease 
in groundwater concentrations of several constituents at monitoring wells MW-4 through MW-8, including boron, 
sulfate, lithium, and molybdenum. Boron and sulfate concentrations declined by approximately 23% and 32%, 
respectively, while lithium and molybdenum concentrations decreased by approximately 20% and 15%. However, 
arsenic levels remained relatively stable near the established GWPS. These data trends suggest that the 
implemented remedy—consisting of source control measures such as dewatering, low-permeability capping, and 
monitored natural attenuation (MNA)—is contributing to the attenuation of constituent concentrations over time.  

In 2025 and 2026, WSP USA Inc. (WSP) and Rocksmith Geoengineering, LLC (Rocksmith) prepared an 
evaluation of MNA for arsenic, lithium, and molybdenum in groundwater at the MEC. This investigation 
demonstrated that natural processes, including adsorption and mineral precipitation, are effectively reducing 
these concentrations. 

In order to document the ongoing effectiveness of the corrective measures, an evaluation of key site CCR 
indicators was completed using the data collected through 2025. Figures 2 – 5, below, display average boron, 
molybdenum, arsenic, and lithium concentrations in the monitoring wells that currently contain a statistical 
exceedance for arsenic, molybdenum, or lithium in either Assessment Monitoring or Corrective Action Monitoring 
at the MEC. Data were evaluated from 2022 to the present, as 2022 was the last year that the MCPA, MCPB, and 
MCPC were active before the CCR Units were closed. While there is variability in individual well results, the 
annual average concentrations at these wells with exceedances are decreasing as follows: 

 Boron - Average concentrations in these monitoring wells downgradient of the MEC have decreased 

approximately 10% since 2022.  

 Molybdenum - Average concentrations in these monitoring wells downgradient of the LCPA have decreased 

approximately 5% since 2022.  

 Arsenic - Average concentrations in these monitoring wells downgradient of the MEC have decreased 

approximately 6% since 2022.  

 Lithium - Average concentrations in these monitoring wells downgradient of the LCPA have decreased 

approximately 3% since 2022.  
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As displayed by these figures, corrective measures taken by Ameren including the closure the CCR Rule Surface 
Impoundments with an engineered geomembrane system and MNA have been effective at reducing 
concentrations of key CCR constituents. Further MNA progress will be tracked in future Annual Reports and 
statistical evaluations.  

2.6 Sampling Issues 
No notable sampling issues were encountered at the MEC in 2025. 

3.0 ACTIVITIES PLANNED FOR 2026 
Detection and Assessment Monitoring are scheduled to continue on a semi-annual basis in the second and fourth 
quarters of 2026.  

As part of Phase 2 of the Remedy Selection Report’s corrective measures remedial plan, Corrective Action 
sampling is scheduled to continue on a semi-annual basis in the second and fourth quarters of 2026. Monitoring 
and statistical evaluation of the corrective measures will be completed in accordance with the corrective 
measures remedial plan discussed in the Remedy Selection Report. Evaluation of the effectiveness of Corrective 
Action and Corrective Measures on CCR constituent concentrations in groundwater will continue in 2026 and be 
included in the 2026 Annual Report.   
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Table 1 - MEC Groundwater Protection Standards
MEC Surface Impoundments

Meramec Energy Center, St. Louis County, MO

Parameter Units
MCL or Health Based 

GWPS
Site GWPS

Value to Return to 
Detection Monitoring6

Antimony µg/L 6 6 DQR
Arsenic µg/L 10 10 9.6
Barium µg/L 2000 2000 630

Beryllium µg/L 4 4 DQR
Cadmium µg/L 5 5 DQR
Chromium µg/L 100 100 2.261

Cobalt µg/L 6 6 DQR
Fluoride mg/L 4 4 0.48

Lead µg/L 15 15 DQR
Lithium µg/L 40 40 18.23
Mercury µg/L 2 2 DQR

Molybdenum µg/L 100 100 DQR
Radium 226 + 228 pCi/L 5 5 2.676

Selenium µg/L 50 50 7.6
Thallium µg/L 2 2 DQR

Notes:
1. µg/L - micrograms per liter
2. mg/L - milligrams per liter
3. pCi/L - picocuries per liter
4. MCL - Maximum Contaminant Level. MCLs from United States Environmental Protection Agency
(USEPA) 2012 Edition of the Drinking Water Standards and Health Advisories. Updated January 9, 2023 at 
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations.
5. Health Based  Groundwater Protection Standards (GWPS) were adoped for Appendix IV parameters 
without an MCL (i.e. cobalt, lithium, molybdenum, and lead).  Information available at
https://www.epa.gov/coalash/coal-ash-rule.
6. Values were calculated using statistical methods outlined for Detection Monitoring and are used for 
returning to Detection Monitoring based on available data to date.
7. DQR - Double Quantification Rule.  If all baseline data are less than the Practical Quantitation Limit (PQL), 
then the DQR will be used. More information on the DQR is provided in the Statistical Analysis Plan.
8. Site GWPS is either the MCL/Health Based GWPS or based on background levels (calculated as described 
in the Statistical Analysis Plan for Assessment Monitoring), whichever is higher.
9. GWPS and background values calculated using results up through April 2023 from monitoring wells 
BMW-1 and BMW-2.

Prepared by: GTM 
Checked by: JSI 

Reviewed by: MNH
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Appendix A 
Sanitas Confidence Interval  

Statistical Output 
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Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

ANTIMONY, TOTAL (UG/L) M-MW-9 0.06 0.0485 6 No 6 100 No 0.0155 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-10 0.06 0.0485 6 No 5 100 No 0.031 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-TP-1 0.4388 0.07611 6 No 6 50 ln(x) 0.01 Param.

ANTIMONY, TOTAL (UG/L) M-TP-2 0.73 0.05 6 No 5 80 No 0.031 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-11D 0.06 0.0485 6 No 5 100 No 0.031 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-11S 0.06 0.0485 6 No 5 100 No 0.031 NP (NDs)

ARSENIC, TOTAL (UG/L) M-MW-9 19.46 16.4 10 Yes 10 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-10 14.3 8.468 10 Yes 11 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-TP-1 22.54 19.57 10 Yes 9 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-TP-2 4.626 4.054 10 No 10 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-11D 12.39 11.1 10 Yes 9 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-11S 4.446 2.154 10 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-9 311.1 226 2000 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-10 153.5 99.22 2000 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-TP-1 359.3 333.1 2000 No 10 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-TP-2 70.1 62.2 2000 No 10 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-11D 166 108.2 2000 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-11S 669.4 633.8 2000 No 11 0 No 0.01 Param.

BERYLLIUM, TOTAL (UG/L) M-MW-9 0.245 0.06 4 No 6 100 No 0.0155 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-10 0.245 0.06 4 No 5 100 No 0.031 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-TP-1 0.245 0.06 4 No 6 100 No 0.0155 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-TP-2 0.245 0.06 4 No 5 100 No 0.031 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-11D 0.245 0.06 4 No 5 80 No 0.031 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-11S 0.245 0.06 4 No 5 100 No 0.031 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-9 0.031 0.025 5 No 6 100 No 0.0155 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-10 0.031 0.025 5 No 5 100 No 0.031 NP (NDs)

CADMIUM, TOTAL (UG/L) M-TP-1 0.031 0.025 5 No 6 100 No 0.0155 NP (NDs)

CADMIUM, TOTAL (UG/L) M-TP-2 0.031 0.025 5 No 5 100 No 0.031 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-11D 0.1275 0.0621 5 No 5 0 No 0.01 Param.

CADMIUM, TOTAL (UG/L) M-MW-11S 0.031 0.025 5 No 5 100 No 0.031 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-MW-9 0.3479 0.2606 100 No 8 37.5 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-10 0.53 0.11 100 No 7 57.14 No 0.008 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-TP-1 0.5567 0.2033 100 No 8 37.5 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-TP-2 2.428 0.1461 100 No 7 42.86 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-11D 0.83 0.15 100 No 7 57.14 No 0.008 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-MW-11S 0.6045 0.2689 100 No 7 28.57 No 0.01 Param.

COBALT, TOTAL (UG/L) M-MW-9 0.95 0.41 6 No 9 100 No 0.002 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-10 6.57 2.13 6 Yes 8 0 No 0.01 Param.

COBALT, TOTAL (UG/L) M-TP-1 1.7 0.41 6 No 9 77.78 No 0.002 NP (NDs)

COBALT, TOTAL (UG/L) M-TP-2 0.75 0.41 6 No 9 100 No 0.002 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-11D 0.75 0.41 6 No 8 100 No 0.004 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-11S 0.75 0.41 6 No 8 100 No 0.004 NP (NDs)

FLUORIDE, TOTAL (MG/L) M-MW-9 0.36 0.06 4 No 11 45.45 No 0.006 NP (normality)

FLUORIDE, TOTAL (MG/L) M-MW-10 0.27 0.06 4 No 11 45.45 No 0.006 NP (normality)

FLUORIDE, TOTAL (MG/L) M-TP-1 0.4718 0.1786 4 No 11 27.27 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-TP-2 0.31 0.06 4 No 11 27.27 No 0.006 NP (normality)

FLUORIDE, TOTAL (MG/L) M-MW-11D 0.3357 0.1423 4 No 10 40 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-11S 0.27 0.06 4 No 11 45.45 No 0.006 NP (normality)

LEAD, TOTAL (UG/L) M-MW-9 4.3 1.9 15 No 6 100 No 0.0155 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-10 5.5 1.9 15 No 5 80 No 0.031 NP (NDs)

Confidence Interval
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 2/27/2025, 3:07 PM



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

Page 2

LEAD, TOTAL (UG/L) M-TP-1 4.3 1.9 15 No 6 100 No 0.0155 NP (NDs)

LEAD, TOTAL (UG/L) M-TP-2 5.3 1.9 15 No 5 80 No 0.031 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-11D 4.3 1.9 15 No 5 80 No 0.031 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-11S 4.5 1.9 15 No 5 80 No 0.031 NP (NDs)

LITHIUM, TOTAL (UG/L) M-MW-9 19.95 15.56 40 No 9 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-10 42.4 34.84 40 Yes 11 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-TP-1 26.51 15.23 40 No 11 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-TP-2 48.16 42.24 40 Yes 11 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-11D 45.52 41.18 40 Yes 11 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-11S 24.49 14.7 40 No 10 10 No 0.01 Param.

MERCURY, TOTAL (UG/L) M-MW-9 0.048 0.029 2 No 6 100 No 0.0155 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-10 0.048 0.032 2 No 5 100 No 0.031 NP (NDs)

MERCURY, TOTAL (UG/L) M-TP-1 0.048 0.029 2 No 6 100 No 0.0155 NP (NDs)

MERCURY, TOTAL (UG/L) M-TP-2 0.048 0.032 2 No 5 100 No 0.031 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-11D 0.048 0.032 2 No 5 100 No 0.031 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-11S 0.048 0.032 2 No 5 100 No 0.031 NP (NDs)

MOLYBDENUM, TOTAL (UG/L) M-MW-9 41.9 32.4 100 No 10 0 No 0.011 NP (normality)

MOLYBDENUM, TOTAL (UG/L) M-MW-10 11.56 4.624 100 No 11 9.091 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-TP-1 2.158 0.8775 100 No 11 45.45 ln(x) 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-TP-2 13.51 8.799 100 No 11 0 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-11D 307 208 100 Yes 11 0 No 0.006 NP (normality)

MOLYBDENUM, TOTAL (UG/L) M-MW-11S 3.4 0.45 100 No 11 72.73 No 0.006 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-9 1.18 0.797 5 No 10 100 No 0.011 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-10 1.732 0.7185 5 No 11 63.64 No 0.006 NP (NDs)

Radium [226 + 228] (PCI/L) M-TP-1 0.954 0.6605 5 No 9 100 No 0.002 NP (NDs)

Radium [226 + 228] (PCI/L) M-TP-2 1.541 0.705 5 No 11 81.82 No 0.006 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-11D 1.665 0.693 5 No 11 72.73 No 0.006 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-11S 2.23 1.21 5 No 11 36.36 No 0.01 Param.

SELENIUM, TOTAL (UG/L) M-MW-9 0.09 0.09 50 No 11 100 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-10 0.09 0.09 50 No 11 90.91 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-TP-1 0.09 0.09 50 No 11 100 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-TP-2 0.09 0.09 50 No 11 100 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-11D 0.09 0.09 50 No 11 100 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-11S 0.21 0.09 50 No 11 45.45 No 0.006 NP (normality)

THALLIUM, TOTAL (UG/L) M-MW-9 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-10 0.075 0.0465 2 No 5 100 No 0.031 NP (NDs)

THALLIUM, TOTAL (UG/L) M-TP-1 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

THALLIUM, TOTAL (UG/L) M-TP-2 0.075 0.0465 2 No 5 100 No 0.031 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-11D 0.075 0.0465 2 No 5 100 No 0.031 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-11S 0.075 0.0465 2 No 5 100 No 0.031 NP (NDs)

Confidence Interval
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 2/27/2025, 3:07 PM
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Appendix B 
Sanitas Trending Confidence Bands  

Statistical Output 
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Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

ARSENIC, TOTAL (UG/L) M-MW-9 -0.02375 -1 -27 No 10 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-10 -0.3373 -9 -31 No 11 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-TP-1 0.6685 14 23 No 9 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-TP-2 0.07449 9 27 No 10 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-11D 0.3338 17 23 No 9 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-11S -0.6247 -23 -31 No 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-9 8.743 7 31 No 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-10 -16.14 -32 -31 Yes 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-TP-1 -2.005 -10 -27 No 10 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-TP-2 -2.551 -23 -27 No 10 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-11D -19.46 -39 -31 Yes 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-11S 2.305 11 31 No 11 0 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-9 -0.03729 -10 -23 No 9 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-10 0.08946 0 20 No 8 0 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-TP-1 -0.03823 -12 -23 No 9 77.78 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-TP-2 -0.03515 -11 -23 No 9 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-11D -0.03556 -10 -20 No 8 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-11S -0.03556 -10 -20 No 8 100 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-9 -0.07239 -34 -31 Yes 11 45.45 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-10 -0.03162 -16 -31 No 11 45.45 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-TP-1 -0.08174 -23 -31 No 11 27.27 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-TP-2 -0.02535 -9 -31 No 11 27.27 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-11D -0.01925 -9 -27 No 10 40 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-11S -0.01659 -17 -31 No 11 45.45 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-9 0.5366 10 23 No 9 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-10 -1.869 -18 -31 No 11 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-TP-1 -2.207 -10 -31 No 11 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-TP-2 -0.3435 -8 -31 No 11 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-11D 0.2028 9 31 No 11 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-11S 3.158 29 27 Yes 10 10 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-9 1.154 15 27 No 10 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-10 2.162 31 31 No 11 9.091 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-TP-1 0 -4 -31 No 11 45.45 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-TP-2 1.435 46 31 Yes 11 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-11D 14.23 29 31 No 11 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-11S 0 2 31 No 11 72.73 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-9 0.04147 15 27 No 10 100 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-10 -0.1045 -19 -31 No 11 63.64 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-TP-1 -0.0188 -6 -23 No 9 100 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-TP-2 -0.03274 -7 -31 No 11 81.82 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-11D -0.1015 -19 -31 No 11 72.73 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-11S 0.07204 7 31 No 11 36.36 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-9 0 0 31 No 11 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-10 0 10 31 No 11 90.91 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-TP-1 0 0 31 No 11 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-TP-2 0 0 31 No 11 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-11D 0 0 31 No 11 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-11S -0.01259 -24 -31 No 11 45.45 n/a n/a 0.02 NP

Trend Test
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 2/27/2025, 3:30 PM
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Memorandum
September 4, 2025

To: Bill Kutosky – Ameren Missouri Project Number: 23010-25 

CC:  Ameren Missouri - Susan Knowles, Craig Giesmann, 
Austin Nieman, Lisa Meyer 

 

From: Rocksmith Geoengineering - Mark Haddock, P.E., 
R.G., Jeff Ingram, R.G., Grant Morey, R.G. 

Email: jeff.ingram@rocksmithgeo.com 

RE: Corrective Action Statistical Evaluation, Multi-Unit Surface Impoundment Network, Meramec Energy 
Center, Saint Louis County, Missouri 

1.0 INTRODUCTION 
This Technical Memorandum provides the results of the Corrective Action Monitoring statistical analysis from the 
April 2025 sampling event at the Multi-Unit Surface Impoundment Network at the Meramec Energy Center (MEC) 
located in Saint Louis County, Missouri. As outlined in the Remedy Selection Report for the MEC, Corrective 
Action at the MEC consists of two phases, as follows: 

1) Source control, stabilization, and containment of Coal Combustion Residuals (CCR) by installation of a 
low-permeability geomembrane cap. 

2) Once source control is achieved, monitor the natural attenuation (MNA) of groundwater concentrations to 
address limited and localized CCR-related impacts. Ongoing monitoring and modeling evaluations will 
document that concentrations are decreasing as modelled. MNA occurs due to naturally occurring 
processes within the aquifer. 

Phase 1 of Corrective Action commenced in 2017, beginning with construction of a low-permeability cover system 
at impoundment MCPE (Pond 489). Phase 1 continued with closure of other surface impoundments at the MEC 
(MCPD) and was completed in October 2023, with the installation of a low permeability cover system at remaining 
surface impoundments (MCPA, MCPB, MCPC). Phase 2 of Corrective Action at the MEC has been in place since 
October 2023, and since that time, the Multi-Unit Surface Impoundment Network at the MEC has been subject to 
the post-closure care requirements of the CCR Rule. A Supplemental Remedy Selection report was prepared for 
the MEC in July 2024 by Haley & Aldrich. This report documents the results of the above corrective measures 
since their inception as well as future supplemental measures that may be applied in the future. The report notes 
that source control, in addition to ongoing natural attenuation, contributes to a general reduction in most 
groundwater constituent concentrations near the MEC surface impoundments.  

As required by the CCR Rule, a Corrective Action monitoring program was implemented within 90 days of 
selecting a remedy, and the first sampling event was completed in May 2020. Twelve sampling events have been 
completed in total as a part of the Corrective Action Program at the MEC. This analysis uses results collected 
since the beginning of Corrective Action monitoring (May 2020) to determine constituents exceeding the GWPS. 

Included in this memorandum is a summary of constituents that are currently in statistical exceedance of the 
groundwater protection standard (GWPS), a list of site-specific Groundwater Protection Standards (Table 1), and 
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the Sanitas Technologies™ (Sanitas) statistical software output for each of the Appendix IV parameters 
(Appendix A and Appendix B).  

Trend tests using the Sen’s Slope/Mann Kendall method require a minimum of eight independent results, as 
outlined in the United States Environmental Protection Agency (USEPA) Unified Guidance. Therefore, trend tests 
were completed for the following Appendix IV constituents: arsenic, barium, chromium, cobalt, fluoride, lithium, 
molybdenum, radium 226 + 228, and selenium.  

Several constituents were reported at concentrations below the Practical Quantitation Limit (PQL) during the 
spring 2020, 2021, 2022, 2023, 2024, and/or 2025 sampling events including antimony, beryllium, cadmium, 
chromium, cobalt, lead, mercury, and thallium. As outlined in the Statistical Analysis Plan for the MEC, when 
these constituents were not detected during the initial Corrective Action sampling event in each calendar year, 
they were not re-sampled/tested during the subsequent semi-annual sampling event later that year. As a result, 
there are fewer results available for these constituents. This is the first Corrective Action statistical evaluation 
where Sen’s Slope/Mann-Kendall analyses were completed for chromium, which now has eight results at each 
monitoring well. 

2.0 STATISTICAL EVALUATION 
The Appendix IV constituents were evaluated for exceedances above the GWPS using the methods and 
procedures outlined in the Corrective Action Groundwater Monitoring Plan (CAGMP) Statistical Analysis Plan 
(SAP). An outlier analysis was completed as the first step of the statistical evaluation. The outlier analysis was 
performed only on results collected as a part of the Corrective Action Monitoring Program. The following outliers 
were removed from the dataset prior to calculation of confidence limits: 

 Selenium 

 M-MW-10 at 0.32 J micrograms per liter (µg/L) on 10/07/2024: result is statistically higher than 
other selenium values at the same monitoring well. This high result is not consistent with previous 
or subsequent selenium results at the well and is an outlier.   

An analysis of the outliers removed to-date was completed. No previously identified outliers were added back into 
the dataset prior to the calculation of confidence intervals in Appendix A and trending confidence bands in 
Appendix B. 

Following the outlier analysis, the second step in the statistical analysis was to calculate confidence intervals and 
compare those to site-specific GWPS (Appendix A). Confidence interval evaluation was supplemented with 
Sen’s Slope/Mann Kendall Analysis on constituents that have eight independent sampling results at a given well, 
per USEPA Unified Guidance (Appendix B). The Sen’s Slope/Mann-Kendall Analysis identifies well-analyte pairs 
that have statistically significant trends and calculates confidence bands that vary with time. The upper confidence 
band, in relation to the GWPS for a given constituent, is used to determine exceedances, as outlined in the site 
CAGMP. As discussed previously, antimony, beryllium, cadmium, lead, mercury, and thallium do not have the 
requisite quantity of results to perform Sen’s Slope/Mann Kendall Analyses, so only confidence intervals were 
produced for those constituents.   

Using these Corrective Action statistical methods, as of the April 2025 sampling event, there are no new 
exceedances, and wells with constituents exceeding the GWPS remain as follows: 

 Arsenic at M-MW-9, M-MW-10, M-TP-1, and M-MW-11D 
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 Cobalt at M-MW-101 

 Lithium at M-MW-10, M-TP-2, and M-MW-11D 

 Molybdenum at M-MW-11D  

Variability in the initial groundwater sampling results during and directly after closure of the MEC surface 
impoundments is expected, especially at wells near the CCR units, where closure grading and disturbance 
activities were greatest. Groundwater constituent concentrations following closure are expected to be variable but 
are expected to decrease over time as stabilization occurs and supplemental corrective measures are put into 
service. 

3.0 CLOSING 
Rocksmith appreciates this opportunity to provide hydrogeological and engineering support services to Ameren. If 
you have any questions or comments regarding the information provided, please contact the undersigned. 

Sincerely, 

Rocksmith Geoengineering, LLC 

 

 
 
Jeff Ingram, R.G.      Mark Haddock, P.E., R.G. 
Senior Geologist, Partner     Principal Engineer, Senior Partner 
 

 

 

Attachments 

Tables 

Table 1 – MEC Groundwater Protection Standards 

Appendices 

Appendix A – Sanitas Confidence Interval Statistical Output 

Appendix B – Sanitas Trending Confidence Bands Statistical Output 

 
1 All but one cobalt result at M-MW-10 collected since May 2020 is below the site GWPS (6 µg/L). Cobalt is an exceedance at this well using 

Corrective Action statistical methods; however, if Assessment Monitoring statistical methods are used to evaluate cobalt at MW-10, it 
would not be a statistical exceedance. It is expected that cobalt at M-MW-10 will no longer be an exceedance within the next 1-2 
sampling events with continued cobalt results below the GWPS. 
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Tables



Table 1 ‐ MEC Groundwater Protection Standards 
MEC Surface Impoundments

Meramec Energy Center, St. Louis County, MO

Parameter Units
MCL or Health Based 

GWPS
Site GWPS

Value to Return to 

Detection Monitoring 6

Antimony µg/L 6 6 DQR

Arsenic µg/L 10 10 6.624

Barium µg/L 2000 2000 630

Beryllium µg/L 4 4 DQR

Cadmium µg/L 5 5 DQR

Chromium µg/L 100 100 1.994

Cobalt µg/L 6 6 DQR

Fluoride mg/L 4 4 0.48

Lead µg/L 15 15 DQR

Lithium µg/L 40 40 18.16

Mercury µg/L 2 2 DQR

Molybdenum µg/L 100 100 DQR

Radium 226 + 228 pCi/L 5 5 2.676

Selenium µg/L 50 50 7.6

Thallium µg/L 2 2 DQR

Notes:

1. µg/L ‐ micrograms per liter
2. mg/L ‐ milligrams per liter
3. pCi/L ‐ picocuries per liter

7. DQR ‐ Double Quantification Rule.  If all baseline data are less than the Practical Quantitation Limit

(PQL), then the DQR will be used. More information on the DQR is provided in the Statistical Analysis
Plan.

8. Site GWPS is either the MCL/Health Based GWPS or based on background levels (calculated as
described in the Statistical Analysis Plan for Assessment Monitoring), whichever is higher.
9. GWPS and background values calculated using results through April 2025 from monitoring wells
BMW‐1 and BMW‐2.

4. MCL ‐ Maximum Contaminant Level. MCLs from United States Environmental Protection Agency
(USEPA) National Primary Drinking Water Regulations. Updated December 12, 2024 at
https://www.epa.gov/ground‐water‐and‐drinking‐water/national‐primary‐drinking‐water‐regulations

6. Values were calculated using statistical methods outlined for Detection Monitoring and are used for
returning to Detection Monitoring based on available data to date.

5. Health Based  Groundwater Protection Standards (GWPS) were adoped for Appendix IV parameters

without an MCL (i.e. cobalt, lithium, molybdenum, and lead).  Information available at
https://www.epa.gov/coalash/coal‐ash‐rule.

Prepared by: GTM 
Checked by: JTR 
Reviewed by: JSI
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.

Constituent: ANTIMONY, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Parametric Confidence Interval, Corrective Action Mode

Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: ARSENIC, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
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/L
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: BARIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.

Constituent: BERYLLIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
G

/L
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W
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: CADMIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
G

/L

M
-M

W
-9

n=7 NP(NDs) α=0.008

M
-M

W
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: CHROMIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
G

/L

M
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W
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eier

M
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W
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eier ln(x)
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n=8 Kaplan-M
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————————————————————————————————————————————————————————————————Limit = 100
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: COBALT, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
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/L

M
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W
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: FLUORIDE, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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G

/L

M
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n=12 NP(norm
ality)
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.

Constituent: LEAD, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
G

/L

M
-M

W
-9

n=7 NP(NDs) α=0.008

M
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Parametric Confidence Interval, Corrective Action Mode

Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: LITHIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG

U
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.

Constituent: MERCURY, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: MOLYBDENUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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G

/L

M
-M

W
-9

n=11 ln(x)

M
-M

W
-10

n=12
M

-TP-1
n=12 Kaplan-M

eier ln(x)

M
-TP-2

n=12
n=12

M
-M

W
-11S

n=12 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 100



0

1.2

2.4

3.6

4.8

6

Parametric and Non-Parametric (NP) Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Radium [226 + 228]    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: SELENIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Non-Parametric Confidence Interval, Corrective Action Mode

Compliance Limit is not exceeded.

Constituent: THALLIUM, TOTAL    Analysis Run 8/12/2025 9:50 AM

Meramec E.C.     Client: Ameren     Data: MEC DATA

Sanitas™ v.10.0.27 Software licensed to Rocksmith Geoengineering. UG
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Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

ANTIMONY, TOTAL (UG/L) M-MW-9 0.06 0.0485 6 No 7 100 No 0.008 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-10 0.06 0.0485 6 No 6 100 No 0.0155 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-TP-1 0.7 0.06 6 No 7 57.14 No 0.008 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-TP-2 0.73 0.05 6 No 6 83.33 No 0.0155 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-11D 0.06 0.0485 6 No 6 100 No 0.0155 NP (NDs)

ANTIMONY, TOTAL (units) M-MW-11S 0.06 0.0485 6 No 6 100 No 0.0155 NP (NDs)

ARSENIC, TOTAL (UG/L) M-MW-9 19.37 16.63 10 Yes 11 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-10 13.83 8.403 10 Yes 12 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-TP-1 22.55 19.85 10 Yes 10 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-TP-2 4.583 4.072 10 No 11 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-11D 12.36 11.22 10 Yes 10 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-11S 5.996 1.968 10 No 12 0 ln(x) 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-9 306.6 230.1 2000 No 12 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-10 150.5 101.8 2000 No 12 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-TP-1 358.6 335.2 2000 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-TP-2 69.83 62.77 2000 No 11 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-11D 161.3 107.2 2000 No 12 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-11S 675 628 2000 No 12 0 No 0.01 NP (normality)

BERYLLIUM, TOTAL (UG/L) M-MW-9 0.245 0.06 4 No 7 100 No 0.008 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-10 0.5 0.06 4 No 6 100 No 0.0155 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-TP-1 0.245 0.06 4 No 7 100 No 0.008 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-TP-2 0.5 0.06 4 No 6 100 No 0.0155 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-11D 0.245 0.06 4 No 6 83.33 No 0.0155 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-11S 0.245 0.06 4 No 6 83.33 No 0.0155 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-9 0.031 0.025 5 No 7 100 No 0.008 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-10 0.031 0.025 5 No 6 100 No 0.0155 NP (NDs)

CADMIUM, TOTAL (UG/L) M-TP-1 0.031 0.025 5 No 7 100 No 0.008 NP (NDs)

CADMIUM, TOTAL (UG/L) M-TP-2 0.031 0.025 5 No 6 100 No 0.0155 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-11D 0.1317 0.06961 5 No 6 0 No 0.01 Param.

CADMIUM, TOTAL (UG/L) M-MW-11S 0.031 0.025 5 No 6 100 No 0.0155 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-MW-9 0.4301 0.2449 100 No 9 33.33 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-10 0.53 0.11 100 No 8 62.5 No 0.004 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-TP-1 0.5538 0.2261 100 No 9 33.33 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-TP-2 1.848 0.1753 100 No 8 37.5 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-11D 0.5898 0.1856 100 No 8 50 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-11S 0.6235 0.3079 100 No 8 25 No 0.01 Param.

COBALT, TOTAL (UG/L) M-MW-9 0.75 0.475 6 No 10 100 No 0.011 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-10 6.127 2.14 6 Yes 9 0 No 0.01 Param.

COBALT, TOTAL (UG/L) M-TP-1 1.3 0.6 6 No 10 80 No 0.011 NP (NDs)

COBALT, TOTAL (UG/L) M-TP-2 0.75 0.475 6 No 10 100 No 0.011 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-11D 0.75 0.41 6 No 9 100 No 0.002 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-11S 0.75 0.41 6 No 9 100 No 0.002 NP (NDs)

FLUORIDE, TOTAL (MG/L) M-MW-9 0.36 0.06 4 No 12 50 No 0.01 NP (normality)

FLUORIDE, TOTAL (MG/L) M-MW-10 0.244 0.1257 4 No 12 41.67 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-TP-1 0.4501 0.176 4 No 12 25 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-TP-2 0.2659 0.1465 4 No 12 25 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-11D 0.3243 0.152 4 No 11 36.36 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-11S 0.2182 0.1218 4 No 12 41.67 No 0.01 Param.

LEAD, TOTAL (UG/L) M-MW-9 4.3 1.9 15 No 7 100 No 0.008 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-10 5.5 1.9 15 No 6 83.33 No 0.0155 NP (NDs)

Confidence Interval
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 8/12/2025, 9:51 AM



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

Page 2

LEAD, TOTAL (UG/L) M-TP-1 4.3 1.9 15 No 7 100 No 0.008 NP (NDs)

LEAD, TOTAL (UG/L) M-TP-2 5.3 1.9 15 No 6 83.33 No 0.0155 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-11D 4.3 1.9 15 No 6 83.33 No 0.0155 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-11S 4.5 1.9 15 No 6 83.33 No 0.0155 NP (NDs)

LITHIUM, TOTAL (UG/L) M-MW-9 19.64 15.8 40 No 10 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-10 41.95 35.16 40 Yes 12 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-TP-1 25.73 15.51 40 No 12 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-TP-2 47.81 42.48 40 Yes 12 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-11D 45.37 41.46 40 Yes 12 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-11S 23.83 15.14 40 No 11 9.091 No 0.01 Param.

MERCURY, TOTAL (UG/L) M-MW-9 0.048 0.029 2 No 7 100 No 0.008 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-10 0.048 0.032 2 No 6 100 No 0.0155 NP (NDs)

MERCURY, TOTAL (UG/L) M-TP-1 0.048 0.029 2 No 7 100 No 0.008 NP (NDs)

MERCURY, TOTAL (UG/L) M-TP-2 0.048 0.032 2 No 6 100 No 0.0155 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-11D 0.048 0.032 2 No 6 100 No 0.0155 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-11S 0.1 0.032 2 No 6 100 No 0.0155 NP (NDs)

MOLYBDENUM, TOTAL (UG/L) M-MW-9 39.2 32.73 100 No 11 0 ln(x) 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-10 13.61 4.844 100 No 12 8.333 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-TP-1 2.128 0.9492 100 No 12 41.67 ln(x) 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-TP-2 13.9 9.18 100 No 12 0 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-11D 307.5 244.8 100 Yes 12 0 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-11S 4.2 0.45 100 No 12 66.67 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-9 1.18 0.797 5 No 11 100 No 0.006 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-10 1.732 0.7185 5 No 12 66.67 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-TP-1 0.9475 0.6865 5 No 10 100 No 0.011 NP (NDs)

Radium [226 + 228] (PCI/L) M-TP-2 1.541 0.705 5 No 12 83.33 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-11D 1.665 0.693 5 No 12 75 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-11S 2.16 1.211 5 No 12 41.67 No 0.01 Param.

SELENIUM, TOTAL (UG/L) M-MW-9 0.09 0.09 50 No 12 100 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-10 0.09 0.09 50 No 11 100 No 0.006 NP (NDs)

SELENIUM, TOTAL (UG/L) M-TP-1 0.09 0.09 50 No 12 100 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-TP-2 0.09 0.09 50 No 12 100 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-11D 0.09 0.09 50 No 12 100 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-11S 0.22 0.09 50 No 12 41.67 No 0.01 NP (normality)

THALLIUM, TOTAL (UG/L) M-MW-9 0.075 0.0465 2 No 7 100 No 0.008 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-10 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

THALLIUM, TOTAL (UG/L) M-TP-1 0.075 0.0465 2 No 7 100 No 0.008 NP (NDs)

THALLIUM, TOTAL (UG/L) M-TP-2 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-11D 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-11S 0.075 0.0465 2 No 6 100 No 0.0155 NP (NDs)

Confidence Interval
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 8/12/2025, 9:51 AM
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Appendix B 
Sanitas Trending Confidence Bands  

Statistical Output 
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Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

ARSENIC, TOTAL (UG/L) M-MW-9 0.1943 1 31 No 11 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-10 -0.5809 -18 -35 No 12 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-TP-1 0.6213 19 27 No 10 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-TP-2 0.04973 6 31 No 11 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-11D 0.3074 22 27 No 10 0 n/a n/a 0.02 NP

ARSENIC, TOTAL (UG/L) M-MW-11S -0.5504 -12 -35 No 12 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-9 2.199 4 35 No 12 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-10 -12.34 -33 -35 No 12 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-TP-1 -0.6277 -4 -31 No 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-TP-2 -1.676 -21 -31 No 11 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-11D -16.83 -46 -35 Yes 12 0 n/a n/a 0.02 NP

BARIUM, TOTAL (UG/L) M-MW-11S -0.1141 0 35 No 12 0 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-MW-9 0.0345 7 23 No 9 33.33 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-MW-10 0.01448 5 20 No 8 62.5 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-TP-1 -0.00... -3 -23 No 9 33.33 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-TP-2 0.02545 4 20 No 8 37.5 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-MW-11D -0.00... -4 -20 No 8 50 n/a n/a 0.02 NP

CHROMIUM, TOTAL (UG/L) M-MW-11S 0.01634 2 20 No 8 25 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-9 -0.0323 -12 -27 No 10 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-10 -0.276 -4 -23 No 9 0 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-TP-1 -0.0356 -16 -27 No 10 80 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-TP-2 -0.03022 -11 -27 No 10 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-11D -0.03068 -11 -23 No 9 100 n/a n/a 0.02 NP

COBALT, TOTAL (UG/L) M-MW-11S -0.03068 -11 -23 No 9 100 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-9 -0.06704 -40 -35 Yes 12 50 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-10 -0.01651 -17 -35 No 12 41.67 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-TP-1 -0.04691 -23 -35 No 12 25 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-TP-2 -0.02595 -14 -35 No 12 25 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-11D -0.01659 -11 -31 No 11 36.36 n/a n/a 0.02 NP

FLUORIDE, TOTAL (MG/L) M-MW-11S -0.00... -16 -35 No 12 41.67 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-9 0.23 7 27 No 10 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-10 -1.445 -19 -35 No 12 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-TP-1 -1.703 -15 -35 No 12 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-TP-2 -0.3143 -5 -35 No 12 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-11D 0.2013 13 35 No 12 0 n/a n/a 0.02 NP

LITHIUM, TOTAL (UG/L) M-MW-11S 2.656 29 31 No 11 9.091 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-9 1 21 31 No 11 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-10 2.407 42 35 Yes 12 8.333 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-TP-1 0 1 35 No 12 41.67 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-TP-2 1.462 55 35 Yes 12 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-11D 14.46 40 35 Yes 12 0 n/a n/a 0.02 NP

MOLYBDENUM, TOTAL (UG/L) M-MW-11S 0.1612 13 35 No 12 66.67 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-9 0.05008 21 31 No 11 100 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-10 -0.07473 -16 -35 No 12 66.67 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-TP-1 0.006352 1 27 No 10 100 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-TP-2 -0.00... 0 35 No 12 83.33 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-11D -0.09026 -18 -35 No 12 75 n/a n/a 0.02 NP

Radium [226 + 228] (PCI/L) M-MW-11S 0.01943 2 35 No 12 41.67 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-9 0 0 35 No 12 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-10 0 0 31 No 11 100 n/a n/a 0.02 NP

Trend Test
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 8/22/2025, 4:31 PM



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Page 2

SELENIUM, TOTAL (UG/L) M-TP-1 0 0 35 No 12 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-TP-2 0 0 35 No 12 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-11D 0 0 35 No 12 100 n/a n/a 0.02 NP

SELENIUM, TOTAL (UG/L) M-MW-11S -0.00... -15 -35 No 12 41.67 n/a n/a 0.02 NP

Trend Test
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 8/22/2025, 4:31 PM
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Memorandum
January 25, 2026

To: Bill Kutosky – Ameren Missouri Project Number: 23010-25 

CC:  Ameren Missouri - Susan Knowles, Craig Giesmann, 
Austin Nieman, Lisa Meyer 

 

From: Rocksmith Geoengineering - Mark Haddock, P.E., 
R.G., Jeff Ingram, R.G., Grant Morey, R.G. 

Email: jeff.ingram@rocksmithgeo.com 

RE: Corrective Action Statistical Evaluation, Multi-Unit Surface Impoundment Network, Meramec 
Energy Center, Saint Louis County, Missouri 

1.0 INTRODUCTION 
This Technical Memorandum provides the results of the Corrective Action Monitoring statistical analysis from the 
October 2025 sampling event at the Multi-Unit Surface Impoundment Network at the Meramec Energy Center 
(MEC) located in Saint Louis County, Missouri. As outlined in the Remedy Selection Report for the MEC, 
Corrective Action at the MEC consists of two phases, as follows: 

1) Source control, stabilization, and containment of Coal Combustion Residuals (CCR) by installation of a 
low-permeability geomembrane cap. 

2) Once source control is achieved, monitor the natural attenuation (MNA) of groundwater concentrations to 
address limited and localized CCR-related impacts. Ongoing monitoring and modeling evaluations will 
document that concentrations are decreasing as modelled. MNA occurs due to naturally occurring 
processes within the aquifer. 

Phase 1 of Corrective Action commenced in 2017, beginning with construction of a low-permeability cover system 
at impoundment MCPE (Pond 489). Phase 1 continued with closure of other surface impoundments at the MEC 
(MCPD) and was completed in October 2023, with the installation of a low permeability cover system at remaining 
surface impoundments (MCPA, MCPB, MCPC). Phase 2 of Corrective Action at the MEC has been in place since 
October 2023, and since that time, the Multi-Unit Surface Impoundment Network at the MEC has been subject to 
the post-closure care requirements of the CCR Rule. A Supplemental Remedy Selection report was prepared for 
the MEC in July 2024 by Haley & Aldrich. This report documents the results of the above corrective measures 
since their inception as well as future supplemental measures that may be applied in the future. The report notes 
that source control, in addition to ongoing natural attenuation, contributes to a general reduction in most 
groundwater constituent concentrations near the MEC surface impoundments.  

As required by the CCR Rule, a Corrective Action monitoring program was implemented within 90 days of 
selecting a remedy, and the first sampling event was completed in May 2020. 13 sampling events have been 
completed in total as a part of the Corrective Action Program at the MEC, with 5 events occurring since closure of 
all CCR units. This analysis uses results collected since the beginning of Corrective Action monitoring (May 2020) 
to determine constituents exceeding the GWPS. 

Included in this memorandum is a summary of constituents that are currently in statistical exceedance of the 
groundwater protection standard (GWPS), a list of site-specific Groundwater Protection Standards (Table 1), and 
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the Sanitas Technologies™ (Sanitas) statistical software output for each of the Appendix IV parameters 
(Appendix A and Appendix B).  

Trend tests using the Sen’s Slope/Mann Kendall method require a minimum of eight independent results, as 
outlined in the United States Environmental Protection Agency (USEPA) Unified Guidance. Therefore, trend tests 
were completed for the following Appendix IV constituents: arsenic, barium, chromium, cobalt, fluoride, lithium, 
molybdenum, radium 226 + 228, and selenium.  

Several constituents were reported at concentrations below the Practical Quantitation Limit (PQL) during the 
spring 2020, 2021, 2022, 2023, 2024, and/or 2025 sampling events including antimony, beryllium, cadmium, 
chromium, cobalt, lead, mercury, and thallium. As outlined in the Statistical Analysis Plan for the MEC, when 
these constituents were not detected during the initial Corrective Action sampling event in each calendar year, 
they were not re-sampled/tested during the subsequent semi-annual sampling event later that year. As a result, 
there are fewer results available for these constituents.  

2.0 STATISTICAL EVALUATION 
The Appendix IV constituents were evaluated for exceedances above the GWPS using the methods and 
procedures outlined in the Corrective Action Groundwater Monitoring Plan (CAGMP) Statistical Analysis Plan 
(SAP). An outlier analysis was completed as the first step of the statistical evaluation. The outlier analysis was 
performed only on results collected as a part of the Corrective Action Monitoring Program. The following outliers 
were removed from the dataset prior to calculation of confidence limits: 

 Arsenic 

 M-MW-11S at 17.1 micrograms per liter (µg/L) on 4/18/2025: result is statistically higher than 
other arsenic values at the same monitoring well. This high result is not consistent with previous 
or subsequent arsenic results at the well and is an outlier.   

 Barium 

 M-MW-11S at 376 µg/L on 4/18/2025: result is statistically lower than other barium values at the 
same monitoring values at the same monitoring well. This low result is not consistent with 
previous or subsequent barium results at the well and is an outlier. 

An analysis of the outliers removed to-date was completed. One previously identified outlier was added back into 
the dataset prior to the calculation of confidence intervals in Appendix A and trending confidence bands in 
Appendix B. 

 Selenium 
 

 M-MW-10 at 0.32 J µg/L on 10/7/2024: removed during the statistical evaluation for the April 2025 
sampling event because the result was statistically higher than other selenium results at the same 
monitoring well. Based on subsequent sampling results, the high result was confirmed, and the 
result is no longer an outlier.  

Following the outlier analysis, the second step in the statistical analysis was to calculate confidence intervals and 
compare those to site-specific GWPS (Appendix A). Confidence interval evaluation was supplemented with 
Sen’s Slope/Mann Kendall Analysis on constituents that have eight independent sampling results at a given well, 
per USEPA Unified Guidance (Appendix B). The Sen’s Slope/Mann-Kendall Analysis identifies well-analyte pairs 
that have statistically significant trends and calculates confidence bands that vary with time. The upper confidence 
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band, in relation to the GWPS for a given constituent, is used to determine exceedances, as outlined in the site 
CAGMP. As discussed previously, antimony, beryllium, cadmium, lead, mercury, and thallium do not have the 
requisite quantity of results to perform Sen’s Slope/Mann Kendall Analyses, so only confidence intervals were 
produced for those constituents.   

Using these Corrective Action statistical methods, as of the October 2025 sampling event, cobalt at M-MW-10 is 
no longer an exceedance, as the upper confidence limit is now below the GWPS for cobalt. Therefore, cobalt is 
no longer an exceedance at any well within the Corrective Action monitoring network at the MEC. Other 
exceedances previously identified in the April 2025 Corrective Action statistical evaluation remain as follows: 

 Arsenic at M-MW-9, M-MW-10, M-TP-1, and M-MW-11D 

 Lithium at M-MW-10, M-TP-2, and M-MW-11D 

 Molybdenum at M-MW-11D  

Variability in the initial groundwater sampling results during and directly after closure of the MEC surface 
impoundments is expected, especially at wells near the CCR units, where closure grading and disturbance 
activities were greatest. Groundwater constituent concentrations following closure are expected to be variable but 
are expected to decrease over time as stabilization and natural attenuation occur.  

3.0 CLOSING 
Rocksmith appreciates this opportunity to provide hydrogeological and engineering support services to Ameren. If 
you have any questions or comments regarding the information provided, please contact the undersigned. 

 

Sincerely, 

 

Rocksmith Geoengineering, LLC 

 

 

 
 
 

Jeff Ingram, R.G.      Mark Haddock, P.E., R.G. 
Senior Geologist, Partner     Principal Engineer, Senior Partner 
 

 

Attachments 

Tables 

Table 1 – MEC Groundwater Protection Standards 

Appendices 

Appendix A – Sanitas Confidence Interval Statistical Output 

Appendix B – Sanitas Trending Confidence Bands Statistical Output 
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Tables



Table 1 ‐ MEC Groundwater Protection Standards 
MEC Surface Impoundments

Meramec Energy Center, St. Louis County, MO

Parameter Units
MCL or Health Based 

GWPS
Site GWPS

Value to Return to 

Detection Monitoring 6

Antimony µg/L 6 6 DQR

Arsenic µg/L 10 10 6.624

Barium µg/L 2000 2000 630

Beryllium µg/L 4 4 DQR

Cadmium µg/L 5 5 DQR

Chromium µg/L 100 100 1.994

Cobalt µg/L 6 6 DQR

Fluoride mg/L 4 4 0.48

Lead µg/L 15 15 DQR

Lithium µg/L 40 40 18.16

Mercury µg/L 2 2 DQR

Molybdenum µg/L 100 100 DQR

Radium 226 + 228 pCi/L 5 5 2.676

Selenium µg/L 50 50 7.6

Thallium µg/L 2 2 DQR

Notes:

1. µg/L ‐ micrograms per liter
2. mg/L ‐ milligrams per liter
3. pCi/L ‐ picocuries per liter

7. DQR ‐ Double Quantification Rule.  If all baseline data are less than the Practical Quantitation Limit

(PQL), then the DQR will be used. More information on the DQR is provided in the Statistical Analysis
Plan.

8. Site GWPS is either the MCL/Health Based GWPS or based on background levels (calculated as
described in the Statistical Analysis Plan for Assessment Monitoring), whichever is higher.
9. GWPS and background values calculated using results through April 2025 from monitoring wells
BMW‐1 and BMW‐2.

4. MCL ‐ Maximum Contaminant Level. MCLs from United States Environmental Protection Agency
(USEPA) National Primary Drinking Water Regulations. Updated December 12, 2024 at
https://www.epa.gov/ground‐water‐and‐drinking‐water/national‐primary‐drinking‐water‐regulations

6. Values were calculated using statistical methods outlined for Detection Monitoring and are used for
returning to Detection Monitoring based on available data to date.

5. Health Based  Groundwater Protection Standards (GWPS) were adoped for Appendix IV parameters

without an MCL (i.e. cobalt, lithium, molybdenum, and lead).  Information available at
https://www.epa.gov/coalash/coal‐ash‐rule.

Prepared by: GTM 

Checked by: JTR 

Reviewed by: MNH
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Appendix A 
Sanitas Confidence Interval  

Statistical Output 
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Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance Limit is not exceeded.  Per-well alpha = 0.01.
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Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

ANTIMONY, TOTAL (UG/L) M-MW-1 0.06 0.028 6 No 16 81.25 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-2 0.06 0.013 6 No 16 93.75 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-3 0.06 0.013 6 No 16 93.75 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-4 0.06 0.027 6 No 16 93.75 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-5 0.06 0.013 6 No 16 93.75 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-6 0.062 0.029 6 No 16 68.75 No 0.01 NP (NDs)

ANTIMONY, TOTAL (UG/L) M-MW-7 0.4245 0.3869 6 No 14 0 No 0.01 Param.

ANTIMONY, TOTAL (UG/L) M-MW-8 0.06 0.029 6 No 16 81.25 No 0.01 NP (NDs)

ARSENIC, TOTAL (UG/L) M-MW-1 0.6929 0.6002 10 No 23 4.348 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-2 1.864 1.592 10 No 25 0 ln(x) 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-3 8.031 7.342 10 No 22 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-4 15.31 14.27 10 Yes 24 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-5 21.61 19.77 10 Yes 23 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-6 4.882 2.985 10 No 24 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-7 3.237 2.635 10 No 25 0 No 0.01 Param.

ARSENIC, TOTAL (UG/L) M-MW-8 6.837 5.78 10 No 24 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-1 371 361.9 2000 No 24 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-2 376.2 278.8 2000 No 25 0 ln(x) 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-3 228.3 190.8 2000 No 25 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-4 208.5 182.6 2000 No 25 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-5 263.8 209.1 2000 No 25 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-6 59.35 50.64 2000 No 24 0 ln(x) 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-7 47.06 39.46 2000 No 25 0 No 0.01 Param.

BARIUM, TOTAL (UG/L) M-MW-8 191.8 140.8 2000 No 25 0 No 0.01 Param.

BERYLLIUM, TOTAL (UG/L) M-MW-1 0.23 0.08 4 No 16 87.5 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-2 0.195 0.06 4 No 16 100 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-3 0.245 0.06 4 No 15 100 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-4 0.245 0.08 4 No 16 75 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-5 0.195 0.06 4 No 16 100 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-6 0.245 0.06 4 No 14 100 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-7 0.195 0.06 4 No 15 100 No 0.01 NP (NDs)

BERYLLIUM, TOTAL (UG/L) M-MW-8 0.195 0.06 4 No 16 100 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-1 0.031 0.009 5 No 15 86.67 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-2 0.0265 0.009 5 No 16 100 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-3 0.0265 0.009 5 No 15 100 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-4 0.028 0.009 5 No 15 93.33 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-5 0.031 0.009 5 No 16 87.5 No 0.01 NP (NDs)

CADMIUM, TOTAL (UG/L) M-MW-6 0.07741 0.02765 5 No 16 37.5 ln(x) 0.01 Param.

CADMIUM, TOTAL (UG/L) M-MW-7 0.2822 0.1365 5 No 16 12.5 No 0.01 Param.

CADMIUM, TOTAL (UG/L) M-MW-8 0.05598 0.02193 5 No 16 50 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-1 0.7305 0.3071 100 No 20 30 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-2 0.6207 0.3024 100 No 19 26.32 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-3 0.4388 0.1467 100 No 20 50 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-4 0.5498 0.2179 100 No 20 40 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-5 0.3361 0.1545 100 No 20 40 No 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-6 0.5 0.11 100 No 19 57.89 No 0.01 NP (NDs)

CHROMIUM, TOTAL (UG/L) M-MW-7 0.4335 0.137 100 No 20 40 ln(x) 0.01 Param.

CHROMIUM, TOTAL (UG/L) M-MW-8 0.5 0.15 100 No 20 65 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-1 0.6 0.36 6 No 19 100 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-2 0.6 0.365 6 No 22 95.45 No 0.01 NP (NDs)

Confidence Interval
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COBALT, TOTAL (UG/L) M-MW-3 1.45 0.41 6 No 22 72.73 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-4 0.6 0.36 6 No 20 100 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-5 0.6 0.365 6 No 22 95.45 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-6 6.23 3.37 6 No 21 4.762 No 0.01 Param.

COBALT, TOTAL (UG/L) M-MW-7 0.75 0.365 6 No 22 90.91 No 0.01 NP (NDs)

COBALT, TOTAL (UG/L) M-MW-8 0.6 0.36 6 No 20 95 No 0.01 NP (NDs)

FLUORIDE, TOTAL (MG/L) M-MW-1 0.2893 0.1968 4 No 26 11.54 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-2 0.1277 0.07163 4 No 27 37.04 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-3 0.1304 0.08106 4 No 26 34.62 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-4 0.1661 0.09986 4 No 26 26.92 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-5 0.2161 0.1406 4 No 27 22.22 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-6 0.1688 0.1085 4 No 26 34.62 ln(x) 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-7 0.427 0.2341 4 No 29 24.14 No 0.01 Param.

FLUORIDE, TOTAL (MG/L) M-MW-8 0.2522 0.1403 4 No 26 19.23 No 0.01 Param.

LEAD, TOTAL (UG/L) M-MW-1 1.9 1.2 15 No 13 100 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-2 2.7 1.25 15 No 16 75 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-3 2.3 1.25 15 No 16 93.75 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-4 2.7 1.25 15 No 16 87.5 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-5 4.2 1.25 15 No 16 75 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-6 2.3 1.25 15 No 16 93.75 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-7 2.7 1.25 15 No 16 87.5 No 0.01 NP (NDs)

LEAD, TOTAL (UG/L) M-MW-8 4.3 1.25 15 No 16 81.25 No 0.01 NP (NDs)

LITHIUM, TOTAL (UG/L) M-MW-1 2.8 1.85 40 No 21 100 No 0.01 NP (NDs)

LITHIUM, TOTAL (UG/L) M-MW-2 6.018 4.014 40 No 25 40 ln(x) 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-3 6.142 4.244 40 No 25 40 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-4 24.2 19.98 40 No 24 4.167 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-5 19.89 15.73 40 No 25 8 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-6 135.3 120.4 40 Yes 24 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-7 52.51 41.1 40 Yes 24 0 No 0.01 Param.

LITHIUM, TOTAL (UG/L) M-MW-8 32.27 29.28 40 No 23 0 No 0.01 Param.

MERCURY, TOTAL (UG/L) M-MW-1 0.048 0.0195 2 No 16 93.75 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-2 0.048 0.0195 2 No 16 93.75 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-3 0.048 0.0195 2 No 16 93.75 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-4 0.048 0.0195 2 No 16 100 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-5 0.048 0.0195 2 No 16 100 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-6 0.048 0.0195 2 No 16 100 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-7 0.048 0.0195 2 No 16 100 No 0.01 NP (NDs)

MERCURY, TOTAL (UG/L) M-MW-8 0.048 0.0195 2 No 16 93.75 No 0.01 NP (NDs)

MOLYBDENUM, TOTAL (UG/L) M-MW-1 1.1 0.45 100 No 25 88 No 0.01 NP (NDs)

MOLYBDENUM, TOTAL (UG/L) M-MW-2 1.3 0.45 100 No 25 72 No 0.01 NP (NDs)

MOLYBDENUM, TOTAL (UG/L) M-MW-3 5.307 2.469 100 No 25 20 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-4 63.7 52.5 100 No 25 0 No 0.01 NP (normality)

MOLYBDENUM, TOTAL (UG/L) M-MW-5 91.71 76.66 100 No 25 0 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-6 138.2 122.1 100 Yes 25 0 No 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-7 450.6 345.1 100 Yes 25 0 ln(x) 0.01 Param.

MOLYBDENUM, TOTAL (UG/L) M-MW-8 220.1 200.4 100 Yes 25 0 No 0.01 Param.

Radium [226 + 228] (PCI/L) M-MW-1 0.8585 0.6905 5 No 22 100 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-2 1.163 0.734 5 No 24 83.33 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-3 1.433 0.7675 5 No 24 54.17 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-4 0.991 0.67 5 No 24 87.5 No 0.01 NP (NDs)

Confidence Interval
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Radium [226 + 228] (PCI/L) M-MW-5 1.777 0.7655 5 No 24 54.17 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-6 0.8865 0.7 5 No 24 100 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-7 0.937 0.6955 5 No 22 100 No 0.01 NP (NDs)

Radium [226 + 228] (PCI/L) M-MW-8 0.981 0.706 5 No 23 82.61 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-1 0.095 0.043 50 No 23 91.3 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-2 0.095 0.043 50 No 23 91.3 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-3 0.095 0.089 50 No 23 91.3 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-4 0.093 0.043 50 No 23 86.96 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-5 0.093 0.043 50 No 23 95.65 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-6 0.09 0.087 50 No 23 95.65 No 0.01 NP (NDs)

SELENIUM, TOTAL (UG/L) M-MW-7 9.966 1.573 50 No 23 8.696 ln(x) 0.01 Param.

SELENIUM, TOTAL (UG/L) M-MW-8 0.095 0.088 50 No 22 90.91 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-1 0.25 0.047 2 No 16 87.5 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-2 0.25 0.0465 2 No 16 100 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-3 0.25 0.047 2 No 16 87.5 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-4 0.25 0.0465 2 No 16 100 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-5 0.25 0.0465 2 No 16 100 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-6 0.25 0.038 2 No 16 93.75 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-7 0.25 0.0495 2 No 16 81.25 No 0.01 NP (NDs)

THALLIUM, TOTAL (UG/L) M-MW-8 0.25 0.0465 2 No 16 100 No 0.01 NP (NDs)

Confidence Interval
Meramec E.C.     Client: Ameren     Data: MEC DATA     Printed 11/25/2025, 1:18 PM
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Appendix B 
Sanitas Trending Confidence Bands  

Statistical Output 
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Appendix H 
2025 Potentiometric Surface Maps 

 














