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1.0 INTRODUCTION 

The Sikeston Power Station (SPS), owned and operated by the Sikeston Board of Municipal 
Utilities (SBMU), is an electric power producer and distributor located within the western city limits 
of Sikeston, in southern Scott County, Missouri.  The SBMU-SPS began operation in 1981 and 
produces approximately 235 megawatts.  Coal combustion residuals (approximately 10,000 tons 
per annum) are currently sold or placed in the facility’s two coal ash surface impoundments 
located immediately east of the power station.  Both impoundments are on properties owned and 
controlled by SBMU.  One coal ash impoundment measuring approximately 61 acres in size is 
used for bottom ash disposal.  The second coal ash impoundment measuring approximately 30 
acres in size is primarily used for fly ash disposal.  It is subject to the alternate compliance 
schedule specified by the United States Environmental Protection Agency (USEPA) under 40 
CFR Part 257.100(e)(5)(ii) due to its initial inactive status and the Response to Partial Vacatur 
(the Direct Final Rule).  Consequently, this report pertains specifically to the Bottom Ash Pond.  

Pursuant to USEPA’s 40 CFR Part 257 (§257) Federal Criteria for Classification of Solid Waste 
Disposal Facilities and Practices, Subpart D – Standards for Disposal of Coal Combustion 
Residuals (CCR) in Landfills and Surface Impoundments (ponds), the establishment of a 
groundwater monitoring system and routine detection sampling and reporting is required at all 
coal ash surface impoundments.  The purpose of a monitoring well system is to evaluate the 
quality of groundwater as it passes beneath the waste mass within an impoundment.  
Groundwater samples are collected and analyzed on a semi-annual basis in accordance with 
§257.93, or as otherwise detailed in a site-specific Groundwater Monitoring and Sampling Plan 
(GMSAP). Statistical analyses of the resulting data are conducted in accordance with §257.93(f), 
and the results are included in this Annual Groundwater Monitoring Report in accordance with 
§257.90(e).  If results suggest a statistically significant increase (SSI) in one or more constituents 
for detection monitoring listed in Appendix III of §257, a written demonstration is required to 
determine if the SSI is attributable to an ash pond release or to other causative factors.  If a 
successful demonstration is not made, an assessment monitoring program must be initiated as 
required under §257.95. 

Prior to completion of the 2018 Annual Groundwater Monitoring and Corrective Action Report 
(Gredell Engineering, 2019), an Alternate Source Demonstration (ASD) was prepared to address 
three suspected SSIs in one of the wells comprising the groundwater monitoring network for the 
Bottom Ash Pond.  The ASD was successfully completed and certified in accordance with 
§257.94(e)(2) on September 26, 2018.  The ASD report (Gredell Engineering, 2019) documented 
that the suspected SSIs in monitoring well MW-8 (Chloride, Sulfate, and Calcium) resulted from 
error in sampling, analysis, statistical evaluation, or natural variation in groundwater quality.  As 
a result of this successful ASD, semi-annual detection monitoring in accordance with §257.94 has 
continued as specified in §257.94(b).  The ASD also concluded that a minimum of eight additional 
rounds of background data be collected and analyzed for the constituents listed in Appendix III 
and IV to Part 257.  Following the collection of the 8th additional round of background sampling in 
October 2020, the additional data were reviewed, and the data were used to update the baseline 



2021 Annual Groundwater Monitoring Report 
SBMU - Sikeston Power Station 

January 2022 

2 

data sets for each well.  A collection of statistical tools, including time series plots, box and whisker 
plots, histograms, probability plots, outlier analysis, trend analysis, and analysis of variation, was 
used to explore, understand, and prepare the data sets for statistical analysis.  This analysis 
allowed for censoring of outliers and data set detrending, revised prediction limits were calculated 
for comparison to detection monitoring results compiled after October 2020.  This statistical 
analysis was performed in accordance with §257.93(f) using the appropriate statistical analysis 
method as filed in the SBMU-SPS operating record on October 17, 2017.   

This report describes the results of the eighth semiannual detection groundwater sampling event 
conducted at the SPS Bottom Ash Pond on April 16 and 17, 2021.  Included is a description of 
the sampling event, groundwater elevations, water table surface, summary of field activities, 
analytical results, and statistical analysis results.  Field sampling and reporting activities were 
conducted in accordance with the site-specific GMSAP.  The ninth semi-annual groundwater 
sampling field activities were initiated on November 1, 2021, but data analysis was not complete 
at the time of this report and will therefore be included in the next Annual Groundwater Monitoring 
Report. 
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2.0 GROUNDWATER MONITORING SYSTEM 

The groundwater monitoring system for the Bottom Ash Pond consists of five monitoring wells.  
Well locations are depicted on Figure 1.  The wells are identified as MW-3, MW-4, MW-5, MW-6, 
and MW-8.  Monitoring wells MW-3 and MW-6 are located hydraulically upgradient of the Bottom 
Ash Pond, whereas MW-4, MW-5 and MW-8 are hydraulically downgradient of the Bottom Ash 
Pond.  MW-3 through MW-6 were installed during characterization of the site in May 2016 (Gredell 
Engineering, 2017).  MW-8 was installed in April 2017 to serve as an additional downgradient 
monitoring well. Well construction activities were performed under the direction of a Registered 
Geologist in the State of Missouri.  Well design and installation techniques were completed in 
accordance with 10 CSR 23-4, which is consistent with the standards summarized in 40 CFR 
257.91(e).  All five wells monitor uppermost groundwater, which is within the alluvial aquifer at the 
Bottom Ash Pond site.  Each well is between 34 and 36 feet deep as measured from ground 
surface and yields sufficient quantities of water for the purposes of sampling and analysis.     

Table 1 presents a construction summary of the wells comprising the Bottom Ash Pond 
groundwater monitoring system.  Figure 1 depicts well locations and groundwater contour map of 
the uppermost aquifer for the April 2021 semi-annual sampling event.  This map confirms that 
water in the uppermost aquifer continues to move in a west-southwesterly direction, consistent 
with the conclusions of the Site Characterization Report (Gredell Engineering, 2017).  Table 2 
summarizes historical piezometric data from the Bottom Ash Pond groundwater monitoring 
system and indicates that groundwater flow direction has remained consistent since the system 
was installed.  All groundwater wells are equipped with dedicated tubing for use with a peristaltic 
pump.  This system has been used for chemical sampling since inception of groundwater 
sampling with the Bottom Ash Pond monitoring system.  The Bottom Ash Pond monitoring system 
is described in more detail in the site-specific GMSAP for this facility. 
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3.0 FIELD SAMPLING SUMMARY 

SPS environmental staff initiated the eighth semi-annual detection groundwater sampling event 
on April 16, 2021, at the Sikeston Power Station.  Following this sampling event, it was noted that 
Total Dissolved Solids (TDS) analysis for sample MW-3 was completed after the hold time had 
expired.  Monitoring well MW-3 is also a component of the Fly Ash Pond monitoring system, and 
because MW-3 was also sampled on April 17, 2021 and analyzed within the holding time, this 
TDS result was used for Bottom Ash Pond detection monitoring compliance for this sampling 
event. 

Groundwater samples were collected using low-flow sampling techniques and dedicated 
sampling equipment.  Field tests of indicator parameters were performed using an In-Situ, Inc. 
SmarTROLLTM MP flow cell unit and HF Scientific MicroTPI field portable turbidimeter.  Each 
groundwater sample was subsequently analyzed for the constituents listed in §257 Appendix III.  
All monitoring wells produced sufficient volumes of groundwater for full analysis.   

The environmental staff inspected each monitoring well upon arrival.  Wells appeared to be in 
satisfactory condition and had locks in place.  Staff initially gauged water levels in the monitoring 
wells using a standard electronic water level meter graduated in increments of 0.01 feet.  Static 
water levels were recorded on forms provided in the GMSAP.  Each well was then purged while 
staff monitored water quality until indicator parameters (pH and specific conductance) stabilized 
in accordance with the criteria in the GMSAP.  Additional parameters (turbidity, temperature, 
dissolved oxygen, and oxidation/reduction potential) were monitored for stability prior to 
groundwater sample collection.  Following stabilization of indicator parameters, final field data 
were recorded, and groundwater samples were then collected. 

Field notes documenting the sampling event and a copy of the chain-of-custody form are 
presented in Appendix 1.  Field sampling notes are also summarized in Table 3, including initial 
and final water level measurements, purge volumes, and pH.  Laboratory analytical reports for 
the sampling event, including the field blanks and sample duplicates, are included in Appendix 2.  
Quality Assurance/Quality Control (QA/QC) documentation is presented in Appendix 3.  A 
summary of background and detection monitoring analytical data, including field parameters, is 
presented in Appendix 4.  

3.1 Field Quality Assurance/Quality Control 

Field QA/QC during the April 16, 2021 sampling event included the collection of one field blank 
and one field duplicate.  The duplicate was collected from MW-8 (Table 5).  Rinsate blanks were 
not collected because dedicated sampling equipment was used.  Samples were immediately 
shipped to PDC Laboratories’ (PDC Labs) primary facility located in Peoria, Illinois using standard 
chain-of-custody documentation procedures.  Samples collected during this sampling event were 
received by the primary facility on April 20, 2021 and subsequently analyzed for the six detection 
monitoring constituents listed in §257 Appendix III and required under §257.94(b) (Table 4).  Final 
analytical reports were received from PDC Laboratories on June 11, 2021.  
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4.0 ANALYTICAL SUMMARY 

Analytical data summary data reports for each monitoring well sampled during the April 2021 
detection monitoring event are provided in Appendix 2.  The data pertain to water quality results 
from the uppermost aquifer in the area bordering the Bottom Ash Pond, along with sample 
duplicate and field blank results.   

4.1 Laboratory Quality Control 

Laboratory analyses of all groundwater samples collected in April 2021 were completed by PDC 
Laboratories, Inc., of Peoria, Illinois.  The results were accompanied by appropriate QA/QC 
documentation.  That documentation is presented in Appendix 3. 

4.2 Precision and Accuracy 

Precision is a measure of the reproducibility of analytical results, generally expressed as a 
Relative Percent Difference (RPD).  Laboratory quality control procedures to measure precision 
consist of laboratory control sample (LCS) analysis and analysis of matrix spike/matrix spike 
duplicates (MS/MSD).  These analyses are used to define analytical variability.  Accuracy is 
defined as the degree of agreement between the measured amount of a species and the amount 
actually known to be present, expressed as a percentage.  It is generally determined by 
calculating the percent recoveries for analyses of surrogate compounds, laboratory control 
samples, continuing calibration check standards and matrix spike samples.  Acceptable percent 
recoveries are established for SW-846 and USEPA methods.  Field and laboratory blank analyses 
are also used to address measurement bias. 

The analyses of the samples collected on April 16, 2021 were performed within appropriate hold 
times (except as noted above for TDS in MW-3) and both initial and continuing calibrations met 
acceptance criteria for all analyses.  Similarly, method blanks and LCS analyses met acceptance 
criteria.  The case narrative for the April 16, 2021 sampling event indicates that all testing was 
performed according to the lab’s TNI accreditations.  Several results from the April 16, 2021 event 
were qualified as follows: 

- TDS analysis for MW-3 was conducted outside hold time (subsequent sampling at MW-3 
on April 17, 2021 resulted in a TDS result within hold time). 

- The Sulfate result for MW-6 is qualified with “Q4” to signify that the MS recovery result is 
greater than four times the spike level.  The associated blank spike was acceptable. 

Additional QA/QC comments for this sampling event include the following: 

 Field Duplicates:  Analyses of duplicate samples are used to define the total variability of 
the sampling/analytical system as a whole.  One field duplicate from MW-8 was collected 
during the April 16, 2021 sampling event.  RPDs were calculated for all detected chemical 
parameters, and a summary table showing the results of the RPD calculations is included 
as Table 5.  Using a tolerance level of +20 percent, all calculated RPDs were within 
acceptable ranges for each parameter. 
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 Field Blank:  One field blank was incorporated into the data set for the April 16, 2021 
sampling event.  The field blank analytical results do not indicate concentrations above 
detection limits for sampled parameters.   

 Laboratory Blanks:  Method blanks, artificial, and matrix-less samples are analyzed to 
monitor the laboratory system for interferences and contamination from glassware, 
reagents, etc.  Method blanks are taken throughout the entire sample preparation process.  
They are included with each batch of extractions or digestions prepared, or with each 20 
samples, whichever is more frequent.  Reference to Appendix 3 should be made for 
comments related to these and other laboratory control samples.  
 

The analysis of TDS for the sample collected at MW-3 on April 17, 2021 was performed within 
appropriate hold time and both initial and continuing calibrations met acceptance criteria.  
Accordingly, the TDS result for MW-3 is not qualified.  Similarly, method blanks and LCS analyses 
met acceptance criteria.  The analytical data report for the April 17, 2021 (Appendix 2) sampling 
event indicates that all testing was performed according to the lab’s TNI accreditations.   

4.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely reflect 
site conditions.  Representativeness of the data is determined by comparing actual sampling 
procedures to those delineated in the field sampling plan, comparing results from field duplicate 
samples and reviewing the results of field blanks. 

Approved sampling procedures are described in the GMSAP.  Procedures specified in that plan 
have been followed.  Approved sampling procedures should be reviewed annually.  Groundwater 
monitoring data is evaluated using an intrawell statistical analysis methodology and is conducted 
separately for each constituent in each monitoring well using prediction limits in accordance with 
§257.93(f)(3) and the performance standards in §257.93(g).  The stated statistical approach, 
along with supporting documentation and engineering certification, are available in the SBMU-
SPS On-Site Operating Record. 

4.4 Comparability 

Comparability expresses the confidence with which one data set can be compared to another 
data set measuring the same property.  Comparability is ensured by using established and 
approved sample collection techniques and analytical methods, consistent basis of analysis, 
consistent reporting units, and analyzing standard reference materials 

4.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount expected under controlled laboratory conditions.  Completeness is 
defined as the valid data percentage of the total tests requested.  Valid data are defined as those 
where the sample arrived at the laboratory intact, properly preserved, in sufficient quantity to 
perform the requested analyses, and accompanied by a completed chain-of-custody form 
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(Appendix 3).  Furthermore, the sample must have been analyzed within the specified holding 
time and in such a manner that analytical QC acceptance criteria are met.   
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5.0 STATISTICAL ANALYSIS 

The statistical analysis approach used to evaluate groundwater within the uppermost aquifer for 
the Bottom Ash Pond monitoring well network at SBMU-SPS consists of intra-well analysis using 
prediction limits.  The analysis is conducted separately for each constituent in each of the five 
monitoring wells for each sampling event in accordance with §257.93(f)(3).  This statistical method 
complies with the accepted performance standards listed in §257.93(g).   

The background data used to evaluate current groundwater quality is based on 18 rounds of 
groundwater sampling of MW-3, MW-4, MW-5, and MW-6 spanning November 2016 to October 
2020 and MW-8 spanning May 2017 to October 2020. In general, all background data were used 
for each well constituent pair.  However, data trend removal and screening of outliers reduced the 
background sample population for some well constituent pairs.  The background may be updated 
every two years, but any SSIs will not be included in background unless they are unconfirmed in 
accordance with Unified Guidance (USEPA, 2009).      

Statistical analysis was performed in accordance with §257.93 using Sanitas© for Ground Water 
(Version 9.6.31; 2021).  Intra-well prediction intervals were compared at the 99 percent 
confidence level for each constituent with a 1 of 2 retest methodology to improve accuracy and 
reduce false positives.  The groundwater results from the April 2021 monitoring event were 
compared to the prediction limits (Table 7) to determine if potential SSIs over background are 
apparent.   

If the number of reportable concentrations of a given constituent in a given well is not sufficient to 
permit parametric analysis, non-parametric prediction interval analysis is conducted.  Both 
parametric and non-parametric prediction limit analysis were performed for the Bottom Ash Pond 
groundwater monitoring well network data.  Following review of baseline data for outliers and 
trends, prediction intervals are computed based on the reviewed and screened background 
monitoring data sets (Appendix 4), including values reported as less than detection limits.   

Initially, outlier analysis was performed for the background data set using Exploratory Data 
Analysis (EDA) with Sanitas©, time-series plots, box and whiskers plots, histograms, and 
probability plots.  These analyses resulted in the identification of 12 outliers from the 630 data 
points.  The outliers are identified in Appendix 4 and were screened from the background data 
prior to additional statistical analysis.  Trend analysis was conducted on the screened background 
data sets using Sanitas© and modification of data sets was completed where constituent-well 
pairs were found to be significantly trending upward (or downward in the case of pH).  The 
resulting alternate data sets are summarized in Table 6 and in Appendix 4.  

The results of the statistical analysis for the April 2021 sampling event are described below.  A 
complete database summarizing the sample results, dates of sampling, and the purpose of 
sampling event, as per §257.90(e)(3), is provided in Appendix 4.  A statistical power curve, based 
on the background data, is provided in Appendix 5.  Trend analysis (time-series) plots of 
background data for all detection monitoring constituents are presented in Appendix 6.  Box and 
whiskers plots of background data are presented in Appendix 7.  Prediction limit charts are 
provided in Appendix 8. 
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5.1 Statistical Results 

The results of the statistical analysis for the April 2021 Bottom Ash Pond groundwater monitoring 
data did not suggest the presence of SSIs.  Consequently, semi-annual detection monitoring 
should continue as specified in §257.94(b).  
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6.0 SUMMARY 

The statistical analysis results for samples obtained during the eighth groundwater detection 
monitoring event conducted on April 16 and 17, 2021, do not indicate the presence of SSIs 
associated with a release from the Bottom Ash Pond.  Therefore, it is recommended that semi-
annual detection monitoring of the Bottom Ash Pond continue in accordance with §257.94(b).     
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7.0 LIMITATIONS 

This report has been prepared for the exclusive use of the client and GREDELL Engineering 
Resources, Inc. for the specific project discussed in accordance with generally accepted 
environmental practices common to this locale at this time.  The report is applicable only to this 
specific project and identified site conditions as they existed at the time of report preparation.  The 
use of this report by others to develop independent interpretations of data or conclusions not 
explicitly stated in this report are the sole responsibility of those firms or individuals. 

This report is not a guarantee of subsurface conditions.  Variations in subsurface conditions may 
be present that were not identified during this or previous investigations.  Interpretations of data 
and recommendations made in this report are based on observations of data that were available 
and referred to in this report unless otherwise noted.  No other warranties, expressed or implied, 
are provided. 
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WELL ID GROUNDWATER
ELEVATION

CASING
ELEVATION NORTHING EASTING

MW-3 298.03 308.55 381130.00 1079946.62

MW-4 295.55 305.61 380804.62 1077766.95

MW-5 296.08 305.91 379858.94 1078477.85

MW-6 297.06 307.72 379874.77 1079384.36

MW-8 295.55 304.77 380311.20 1077940.08
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TABLES 

  



Monitoring Well 

ID1,2

Northing 

Location3,4

Easting 

Location3,4

Ground 
Surface

Elevation3,4

(feet)

Top of Riser

Elevation3,4

(feet)

Well

Depth5

(feet)

Base of Well 

Elevation6 

(feet)

Screen

Length7

(feet)

Top of 
Screen

Elevation
(feet)

MW-3 381130.00 1079946.62 306.11 308.55 37.21 271.34 10 281.5
MW-4 380804.62 1077766.95 303.26 305.61 37.55 268.06 10 278.3
MW-5 379858.94 1078477.85 303.57 305.91 37.17 268.74 10 278.9
MW-6 379874.77 1079384.36 305.37 307.72 38.03 269.69 10 279.9
MW-8 380311.20 1077940.08 302.37 304.77 37.41 267.36 10 277.6

NOTES:

1. Refer to Figure 1 for monitoring well locations. 
2. Refer to Sikeston Power Station On-Site Operating Record for well construction diagrams.
3. Monitoring well survey data provided by Bowen Engineering & Surveying, Inc.
4. Horizontal Datum: Missouri State Plane Coordinates - NAD 83 (Feet), Vertical Datum: NAVD 88 (Feet).
5. Depth measurements relative to surveyed point on top of well casing.
6. Sump installed at base of screen (0.2 feet length).
7. Actual screen length (9.7 feet) is the machine-slotted section of the 10-foot length of Schedule 40 PVC pipe.

Groundwater Monitoring Network Summary

Annual Groundwater Monitoring Report
USEPA 40 CFR 257.90(e)

SBMU - Sikeston Power Station
Scott County, Missouri

Table 1

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE
Checked by: MCC



Well ID MW-3 MW-4 MW-5 MW-6 MW-8
Date 

05/12/16 298.13 296.01 296.68 297.41 NM
06/28/16 297.58 294.75 295.51 296.57 NM
07/15/16 297.37 294.77 295.53 296.44 NM
08/08/16 297.05 294.66 294.87 295.77 NM
09/08/16 296.76 294.40 294.96 295.84 NM
10/05/16 296.40 294.02 294.70 295.57 NM
11/01/16 296.10 293.99 294.49 295.24 NM
11/30/16 296.03 294.26 294.80 295.37 NM
01/24/17 296.35 294.73 295.19 295.77 NM
01/26/17 296.35 294.73 295.19 295.77 NM
02/22/17 296.00 294.40 294.81 295.41 NM
02/24/17 296.00 294.40 294.81 295.41 NM
03/20/17 296.45 295.10 295.46 295.97 NM
04/19/17 296.35 294.73 295.19 295.81 NM
04/27/17 296.72 295.41 295.78 296.20 NM
05/17/17 297.81 295.76 296.31 297.11 NM
05/18/17 NM NM NM NM 295.67
06/08/17 297.81 295.64 296.17 296.96 NM
06/09/17 NM NM NM NM 295.57
07/13/17 296.98 294.60 295.22 296.06 294.70
08/03/17 NM NM NM NM 294.12
08/15/17 NM NM NM NM 294.02
08/30/17 NM NM NM NM 293.72
09/14/17 NM NM NM NM 293.57
09/27/17 NM NM NM NM 293.26
10/31/17 295.22 293.11 293.65 294.41 293.20
06/13/18 297.33 294.93 295.60 296.47 295.02
11/26/18 295.63 293.76 294.27 294.91 293.88
12/26/18 296.04 294.19 294.64 295.36 294.31
01/08/19 296.38 294.62 295.17 295.77 294.73
02/05/19 296.73 294.99 295.46 296.06 295.07
02/22/19 298.35 296.58 297.33 297.94 296.79
03/27/19 298.51 296.05 296.72 297.69 296.15
04/16/19 298.93 296.58 297.31 298.22 296.67
05/14/19 299.25 296.36 297.10 298.21 296.45
05/28/19 298.95 296.01 296.80 297.91 296.16
06/12/19 298.82 296.00 296.71 297.82 296.10
07/17/19 298.38 295.84 296.46 297.44 295.97
07/24/19 298.41 295.97 296.66 297.57 296.13
08/14/19 297.80 295.03 295.70 296.76 295.12
08/28/19 297.55 294.81 295.47 296.51 294.91
09/16/19 297.22 294.51 295.20 296.20 294.63
10/10/19 296.84 294.29 294.89 295.85 294.36
10/22/19 296.80 294.40 295.00 295.88 294.50
11/04/19 297.34 295.24 295.80 296.57 295.32
02/18/20 299.00 296.50 297.28 298.22 296.66
03/30/20 300.09 297.66 298.48 299.40 297.81
07/21/20 298.35 295.16 295.98 297.19 295.32
10/20/20 297.08 294.53 295.29 296.17 294.77
04/16/21 298.03 295.55 296.08 297.06 295.55

NOTES:
1. Refer to Figure 1 for monitoring well locations. 
2. Refer to Sikeston Power Station On-Site Operating Record for well construction diagrams.
3. NM - Not Measured.
4. Maximum and minimum groundwater elevations are shaded.

Scott County, Missouri
SBMU - Sikeston Power Station

USEPA 40 CFR 257.90(e)
Annual Groundwater Monitoring Report

Groundwater Elevation (feet MSL)

Historical Groundwater Level Summary
Table 2

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE
Checked by: MCC



Monitoring 
Well I.D.

Hydraulic Position
Initial Water 

Level         

(ft, BTOC2)

Final Water 
Level

(ft, BTOC2)

Minimum3 

Purge Vol. 

(mL4)

Actual Purge 
Vol. 

(mL4)

pH 

(S.U.5)

MW-3 Upgradient 10.52 10.52 300 8,360 6.5
MW-4 Downgradient 10.06 10.06 300 9,420 7.4
MW-5 Downgradient 9.83 9.83 300 7,040 6.9
MW-6 Upgradient 10.66 10.66 300 4,500 6.8
MW-8 Downgradient 9.22 9.22 300 6,420 7.2

NOTES:
1.  Sequence of sampling is MW-3, MW-6, MW-5, MW-8, MW-4.
2.  BTOC:  Below Top of Casing
3.  Purge calculations based on 1/4" ID tubing and complete evacuation of single tubing volume.
4.  mL:  milliliter 
5.  S.U.:  Standard Unit.  

Table 3
Water Level and Field Parameter Summary

April 16, 2021

Annual Groundwater Monitoring Report
USEPA 40 CFR 257.90(e)

SBMU - Sikeston Power Station
Scott County, Missouri

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE
Checked by: MCC



Chemical Constituent Method Chemical Constituent Method
pH (S.U.) Field Antimony (µg/L) SW 6020
Boron (µg/L) SW 6020 Arsenic (µg/L) SW 6020
Calcium (mg/L) SW 6020 Barium (µg/L) SW 6020
Chloride (mg/L) EPA 300.0 Beryllium (µg/L) SW 6020
Fluoride (mg/L) EPA 300.0 Cadmium (µg/L) SW 6020
Sulfate (mg/L) EPA 300.0 Chromium (µg/L) SW 6020
Total Dissolved Solids (mg/L) SM 2540C Cobalt (µg/L) SW 6020

Fluoride (mg/L) EPA 300
Lead (µg/L) SW 6020
Lithium (µg/L) SW 6020
Mercury (µg/L) SW 6020
Molybdenum (µg/L) SW 6020
Selenium (µg/L) SW 6020
Thallium (µg/L) SW 6020
Radium 226 and 228 combined (pCi/L) EPA 903.1 & 904.0

NOTES:
1.  S.U. = Standard Unit.
2.  µg/L = micrograms per liter. 
3.  mg/L = milligrams per liter. 
4.  pCi/L = picocurie per liter. 

SBMU - Sikeston Power Station
USEPA 40 CFR 257.90(e)

Annual Groundwater Monitoring Report

Appendix IV - 
Constituents for Assessment Monitoring

 Appendix III - 
Constituents for Detection Monitoring

Groundwater Monitoring Constituents
Table 4

Scott County, Missouri

USEPA 40 CFR 257 

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE
Checked by: MCC



Chemical Parameter Units MW-8 DUP Relative Percent Difference

pH S.U. 7.2 7.2 0.00
Boron µg/L 460 460 0.00
Calcium mg/L 100 100 0.00
Chloride mg/L 51 59 14.55
Fluoride mg/L <0.250 <0.250 N/A
Sulfate mg/L 130 120 8.00
Total Dissolved Solids mg/L 400 420 4.88

NOTES:

1.  S.U. = Standard Unit.

2.  µg/L = micrograms per liter. 

3.  mg/L = milligrams per liter. 

4.  Relative Percent Difference tolerance = 20%. 

5. N/A = Not applicable - parameter concentration below reporting limit.

Table 5

Relative Percent Difference Summary -

April 16, 2021

Annual Groundwater Monitoring Report

USEPA 40 CFR 257.90(e)

SBMU - Sikeston Power Station

Scott County, Missouri

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE 
Checked by: MCC



Well ID Constituent

MW-3 pH June 2017 through October 2020 12
pH January 2017 through October 2020 17

Boron November 2018 through October 2020 8
Calcium November 2018 through October 2020 8
Chloride June 2018 through October 2020 8

Total Dissolved Solids November 2018 through October 2020 8

Notes:

1.  Trending constituent-well pairs identified based on Mann-Kendall Sen's Slope Trend Analysis of data.

2.  Alternate background data sets proposed to eliminate significant increasing (or decreasing for pH) trends in data sets.

Table 6

Annual Groundwater Monitoring Report

USEPA 40 CFR 257.90(e)

SBMU - Sikeston Power Station

Scott County, Missouri

MW-8

Background 
set size (n)

Alternate Data Sets
 

Constituent-Well Pair1 Proposed Background Data Base 

(to eliminate trending data) 2

MW-6

Prepared by:  GREDELL Engineering Resources, Inc.
Prepared by:  KAE
Checked by:  MCC



40 CFR 257 Appendix III Constituents for 
Detection Monitoring Units MW-3 MW-4 MW-5 MW-6 MW-8

pH Upper S.U. 6.749 7.498 6.997 7.00 7.233
pH Lower S.U. 6.278 7.232 6.694 6.67 7.047
Chloride mg/L 2.363 19.09 18.9 2.956 76.4
Fluoride mg/L 0.438 0.259 0.272 0.338 0.26
Sulfate mg/L 28.98 140.5 262.2 39.39 146.6

Total Dissolved Solids mg/L 180 407.2 539.8 246.7 532.9
Boron µg/L 49.58 1517 481.6 57.75 571.1

Calcium mg/L 23.15 95.47 131 48.1 117.8
Notes:

1.  Prediction limits for MW-3 through MW-6 based on data spanning November 2016 to October 2020, except as noted in Table 2.
2.  Prediction limits for MW-8 based on data spanning May 2017 to October 2020, except as noted in Table 2.

Table 7
Intra-Well Prediction Limit Summary

Annual Groundwater Monitoring Report
USEPA 40 CFR 257.90(e)

SBMU - Sikeston Power Station
Scott County, Missouri

Prepared by: GREDELL Engineering Resources, Inc.
Prepared by: KAE
Checked by: MCC
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Appendix 1 
Field Sampling Notes 

 



Appendix 1 
Field Sampling Notes – April 16, 2021 

(First 2021 Semi-annual Event)  

 

 

 

 

 

 

 

 

 

 

 

 

 



































 

Appendix 1 
Field Sampling Notes – April 17, 2021 

(MW-3 TDS Re-sample)  

 

 

 

 

 

 

 

 

 

 

 

 











Appendix 2 
Laboratory Analytical Results – April 16, 2021 

(First 2021 Semi-annual Event)  
 

  















Appendix 2 
Laboratory Analytical Results – April 17, 2021 

(MW-3 TDS Re-sample)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















Appendix 3  
Laboratory Quality Assurance/Quality Control Data 

  



Appendix 3  
Laboratory QA/QC Data – April 16, 2021 

(First 2021 Semi-annual Event)  

 

 

 

 

 

 

 

 

 

 

 

 

 











Appendix 3  
Laboratory QA/QC Data – April 17, 2021 

(MW-3 TDS Re-sample)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













Appendix 4 
Groundwater Quality Data Base 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



Sikeston Board of Municipal Utilities
Sikeston Power Station

Bottom Ash Pond Scott County, Missouri
CCR Groundwater Data Base

Well Date Spec. Cond. Temp. ORP D.O. Turbidity pH Chloride Fluoride Sulfate TDS Boron Calcium Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum Selenium Thallium

Radium 226 
and 228 

(Combined)
ID µmhos/cm C mV mg/L NTU S.U. mg/L mg/L mg/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L

None 4.0 None None None None 6 10 2000 4 5 100 6 15 40 2 100 50 2 5
MW-3 (UG) 11/30/2016 Background 254.0 15.75 -27.1 0.41 37.28 7.1 2.3 0.438 26 160 18 24 <3.0 1.5 96 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.668

1/24/2017 Background 226.4 16.52 -8.4 0.39 4.46 6.9 2.0 0.261 30 130 12 21 <3.0 1.2 120 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.677(ND)
2/22/2017 Background 226.6 16.47 9.7 0.36 3.56 6.9 1.9 0.290 26 120 33 22 <3.0 1.0 120 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.460(ND)
3/20/2017 Background 212.1 17.07 33.7 0.43 6.61 6.7 1.8 0.286 21 170 22 19 <3.0 <1.0 110 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.277(ND)
4/27/2017 Background 223.2 15.35 9.2 0.57 2.69 6.7 2.0 0.257 28 140 54 20 <3.0 <1.0 110 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 9.9 <1.0 <1.0 -0.030(ND)
5/17/2017 Background 224.9 17.68 26.8 0.45 12.59 6.6 1.5 <0.250 21 130 19 17 <3.0 <1.0 120 <1.0 <1.0 <4.0 <2.0 <1.0 <10 0.40 <1.0 <1.0 <1.0 0.844(ND)
6/8/2017 Background 217.9 16.73 18.2 0.49 2.61 6.7 1.7 0.276 22 160 20 19 <3.0 <1.0 110 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 -0.469(ND)

7/13/2017 Background 243.8 19.02 5.5 0.39 4.79 6.7 2.2 0.256 19 160 18 20 <3.0 <1.0 100 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.715(ND)
10/31/2017 Background / D1 246.2 16.74 12.4 0.65 7.47 6.6 2.0 0.331 20 140 27 19 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
6/13/2018 Background / D2 194.2 17.19 42.3 0.42 7.57 6.6 1.3 0.291 17 130 23 20 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

11/26/2018 Background / D3 194.9 15.05 49.8 0.47 2.23 6.5 1.5 0.301 18 100 23 17 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/5/2019 Background 205.0 14.49 46.9 0.49 1.92 6.5 1.5 0.342 20 160 22 17 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

5/28/2019 218.4 16.42 32.2 0.82 9.69 6.4 1.3 <0.250 20 (NA) 51 17 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
7/23/2019 203.0 16.58 71.0 0.88 4.96 (NA) (NA) (NA) (NA) 140 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
8/28/2019 Background / D5 207.4 16.97 75.6 0.89 4.02 6.4 1.1 <0.250 18 140 35 15 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
11/4/2019 Background 202.3 16.60 63.2 0.70 4.22 6.4 1.4 <0.250 18 130 37 15 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/18/2020 207.6 14.17 58.6 1.22 6.34 6.4 1.3 <0.250 21 (NA) 27 16 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
3/30/2020 199.3 14.87 61.2 1.20 6.01 (NA) (NA) (NA) (NA) 180 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/21/2020 Background / D7 197.8 16.87 -40.4 8.42 3.43 6.5 1.0 <0.250 15 140 21 18 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

10/20/2020 Background 206.2 16.22 -15.1 8.73 2.88 6.5 1.2 <0.250 15 130 21 17 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
4/16/2021 189.2 14.10 41.3 12.69 4.03 6.5 1.2 <0.250 16 (NA) 25 17 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
4/17/2021 196.8 14.04 34.3 12.04 3.47 (NA) (NA) (NA) (NA) 150 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

Appendix IV Monitoring Constituents (Assessment)Appendix III Monitoring Constituents (Detection)

Monitoring Purpose 

Field Parameters

Background / D6

Background / D4

Detection 8

Prepared by: GREDELL Engineering Resources, Inc. 1 of 5

Appendix 4
Prepared by:  KAE
Checked by:  MCC



Sikeston Board of Municipal Utilities
Sikeston Power Station

Bottom Ash Pond Scott County, Missouri
CCR Groundwater Data Base

Well Date Spec. Cond. Temp. ORP D.O. Turbidity pH Chloride Fluoride Sulfate TDS Boron Calcium Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum Selenium Thallium

Radium 226 
and 228 

(Combined)
ID µmhos/cm C mV mg/L NTU S.U. mg/L mg/L mg/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L

None 4.0 None None None None 6 10 2000 4 5 100 6 15 40 2 100 50 2 5

Appendix IV Monitoring Constituents (Assessment)Appendix III Monitoring Constituents (Detection)

Monitoring Purpose 

Field Parameters

MW-4 (DG) 11/30/2016 Background 575.6 17.51 -108.3 0.48 0.61 7.5 18 0.259 140 390 1400 89 <3.0 <1.0 41 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.572(ND)
1/24/2017 Background 543.7 17.00 -105.2 0.50 0.48 7.5 15 <0.250 120 290 880 79 <3.0 <1.0 46 <2.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.7031(ND)
2/22/2017 Background 554.0 17.95 -115.3 0.51 1.19 7.5 13 <0.250 97 320 1500 78 <3.0 <1.0 51 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.550(ND)
3/20/2017 Background 562.8 18.58 -108.8 0.69 1.70 7.4 12 <0.250 94 350 1400 72 <3.0 <1.0 53 <1.0 <1.0 <4.0 <2.0 <1.0 <10 1.3 <1.0 <1.0 <1.0 1.036
4/27/2017 Background 536.9 17.25 -129.6 0.91 2.38 7.4 14 <0.250 99 300 1300 74 <3.0 <1.0 50 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.210(ND)
5/17/2017 Background 554.9 17.90 -115.5 0.63 3.02 7.4 14 <0.250 96 320 1200 71 <3.0 <1.0 66 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.774(ND)
6/8/2017 Background 509.7 18.24 -122.9 0.86 0.84 7.4 12 <0.250 86 340 1100 61 <3.0 <1.0 45 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.464(ND)

7/13/2017 Background 575.5 19.46 -115.2 0.52 1.43 7.4 13 <0.250 88 300 1200 79 <3.0 <1.0 52 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.086(ND)
10/31/2017 Background / D1 525.8 18.35 -118.1 0.63 1.07 7.3 17 <0.250 83 290 1400 67 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
6/13/2018 Background / D2 511.5 18.92 -120.7 0.44 18.50 7.3 14 <0.250 86 290 1200 80 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

11/26/2018 Background / D3 468.0 16.07 -101.8 0.53 1.01 7.4 8.8 <0.250 54 260 1100 64 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/5/2019 Background 761.0 15.62 -97.5 0.52 2.58 7.3 33 <0.250 140 420 1100 100 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

5/28/2019 581.7 18.65 -108.5 0.37 3.30 7.3 11 <0.250 75 (NA) 980 70 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
7/23/2019 615.2 18.88 -105.2 0.43 0.36 (NA) (NA) (NA) (NA) 340 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
8/28/2019 645.4 19.60 -101.7 0.40 2.31 (NA) 18 <0.250 110 300 1100 83 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

10/23/2019 620.0 18.90 -110.6 0.55 1.93 7.3 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
11/4/2019 Background 657.7 18.52 -104.2 0.50 0.96 7.2 2.1 <0.250 120 400 1200 89 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/18/2020 526.9 14.49 -87.6 0.63 1.60 7.4 11 <0.250 66 290H 930 67 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
3/30/2020 520.6 16.45 -91.1 0.35 19.51 (NA) (NA) (NA) (NA) 300 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/21/2020 550.7 19.75 -145.6 5.06 6.49 (NA) 14 <0.250 86 290 920 76 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
8/3/2020 567.8 18.81 -117.8 4.87 7.19 7.4 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

10/20/2020 Background 596.6 17.94 -92.1 6.36 1.80 7.4 17 <0.250 96 330 1000 80 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
4/16/2021 Detection 8 591.2 15.99 -58.4 4.85 12.85 7.4 19 <0.250 100 340 920 85 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

Background / D5

Background / D6

Background / D4

Background / D7
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Sikeston Board of Municipal Utilities
Sikeston Power Station

Bottom Ash Pond Scott County, Missouri
CCR Groundwater Data Base

Well Date Spec. Cond. Temp. ORP D.O. Turbidity pH Chloride Fluoride Sulfate TDS Boron Calcium Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum Selenium Thallium

Radium 226 
and 228 

(Combined)
ID µmhos/cm C mV mg/L NTU S.U. mg/L mg/L mg/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L

None 4.0 None None None None 6 10 2000 4 5 100 6 15 40 2 100 50 2 5

Appendix IV Monitoring Constituents (Assessment)Appendix III Monitoring Constituents (Detection)

Monitoring Purpose 

Field Parameters

MW-5 (DG) 11/30/2016 Background 808.3 16.20 -48.7 0.50 1.24 7.0 16 0.255 230 560 470 96 <3.0 <1.0 84 <1.0 <1.0 <4.0 4.3 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.844
1/24/2017 Background 745.3 16.24 -37.6 0.58 0.72 6.9 15 <0.250 270 470 480 120 <3.0 <1.0 91 <1.0 <1.0 <4.0 5.2 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.827(ND)
2/22/2017 Background 717.8 17.75 -50.5 0.36 3.43 7.0 11 <0.250 170 420 470 100 <3.0 <1.0 83 <1.0 <1.0 <4.0 3.6 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.130(ND)
3/20/2017 Background 737.9 17.78 -36.5 0.72 2.16 6.9 11 <0.250 170 480 320 99 <3.0 <1.0 76 <1.0 <1.0 <4.0 4.4 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.538(ND)
4/27/2017 Background 777.3 16.07 -58.8 0.69 5.20 6.8 12 <0.250 460 480 490 120 <3.0 <1.0 87 <1.0 <1.0 <4.0 4.8 <1.0 <10 <0.20 3.0 <1.0 <1.0 1.676
5/17/2017 Background 760.1 17.81 -56.0 0.46 5.35 6.8 11 <0.250 200 440 5700 240 <3.0 1.8 180 <1.0 <1.0 16 5.3 6.3 <10 0.24 <1.0 <1.0 <1.0 1.739
6/8/2017 Background 678.3 17.72 -58.6 0.69 1.89 6.8 11 <0.250 180 480 360 97 <3.0 <1.0 77 <1.0 <1.0 <4.0 3.9 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.869(ND)

7/13/2017 Background 799.0 19.19 -82.0 1.08 17.49 7.0 10 <0.250 190 430 320 110 <3.0 <1.0 81 <1.0 <1.0 <4.0 3.8 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.767(ND)
10/31/2017 Background / D1 591.8 17.45 -77.6 0.85 3.17 6.9 13 <0.250 88 310 280 72 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
6/13/2018 Background / D2 756.4 18.28 -55.6 0.84 1.91 6.8 11 <0.250 240 480 370 130 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

11/26/2018 Background / D3 836.4 14.90 -27.0 0.51 0.38 6.7 17 <0.250 230 520 420 120 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/5/2019 Background 845.6 15.22 -23.7 0.41 0.71 6.7 15 0.272 200 480 450 120 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

5/28/2019 861.1 18.31 -59.1 0.60 3.71 6.9 10 <0.250 190 (NA) 280 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
7/23/2019 806.9 18.66 -44.9 0.81 1.34 (NA) (NA) (NA) (NA) 480 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
8/28/2019 Background / D5 848.4 18.49 -42.2 0.64 0.82 6.8 16 <0.250 190 480 410 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
11/4/2019 Background 729.9 18.03 -55.8 0.77 2.65 6.8 3.2 <0.250 15 440 420 99 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/18/2020 871.7 14.05 -45.2 0.81 0.88 6.8 15 <0.250 210 (NA) 400 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
3/30/2020 750.4 15.84 -49.7 0.62 2.90 (NA) (NA) (NA) (NA) 450 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/21/2020 Background / D7 816.5 18.35 -102.9 4.37 5.36 6.8 14 <0.250 210 470 330 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

10/20/2020 Background 886.3 16.27 -70.2 8.15 3.72 6.9 15 <0.250 220 590 360 120 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
4/16/2021 Detection 8 837.4 15.79 -11.1 7.27 2.84 6.9 10 <0.250 240 510 370 120 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

Background / D6

Background / D4
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Sikeston Board of Municipal Utilities
Sikeston Power Station

Bottom Ash Pond Scott County, Missouri
CCR Groundwater Data Base

Well Date Spec. Cond. Temp. ORP D.O. Turbidity pH Chloride Fluoride Sulfate TDS Boron Calcium Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum Selenium Thallium

Radium 226 
and 228 

(Combined)
ID µmhos/cm C mV mg/L NTU S.U. mg/L mg/L mg/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L

None 4.0 None None None None 6 10 2000 4 5 100 6 15 40 2 100 50 2 5

Appendix IV Monitoring Constituents (Assessment)Appendix III Monitoring Constituents (Detection)

Monitoring Purpose 

Field Parameters

MW-6 (UG) 11/30/2016 Background 369.0 16.39 -49.4 0.85 0.84 6.9 2.8 0.331 36 200 36 45 <3.0 4.3 190 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.532
1/24/2017 Background 358.9 16.29 -44.8 0.66 0.26 6.9 2.4 <0.250 43 200 27 41 <3.0 5.7 220 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.948(ND)
2/22/2017 Background 352.5 17.20 -42.2 0.81 15.27 6.9 2.1 0.269 32 160 59 40 <3.0 6.4 210 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.685(ND)
3/20/2017 Background 360.8 16.90 24.9 0.36 9.70 6.7 2.1 <0.250 31 240 37 39 <3.0 5 160 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.577(ND)
4/27/2017 Background 331.5 15.71 -50.9 0.39 8.35 6.7 2.3 <0.250 34 170 36 38 <3.0 3.2 180 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.243(ND)
5/17/2017 Background 323.2 17.65 -71.5 0.45 7.13 6.8 1.8 <0.250 30 170 35 30 <3.0 4.9 190 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.173(ND)
6/8/2017 Background 326.7 17.50 -53.0 0.33 3.86 6.7 1.7 <0.250 29 180 38 36 <3.0 4.6 190 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.893(ND)

7/13/2017 Background 396.8 19.68 -84.0 0.72 2.17 7.0 1.6 <0.250 28 180 31 40 <3.0 5.8 200 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.575(ND)
10/31/2017 Background / D1 359.6 17.57 -57.9 0.71 1.48 6.7 1.7 0.303 29 170 41 38 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
6/13/2018 Background / D2 345.4 17.59 -44.0 0.40 13.24 6.7 2.3 <0.250 32 160 43 41 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

11/26/2018 Background / D3 375.3 15.04 -37.6 1.07 1.66 6.7 1.5 0.313 29 180 46 36 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/5/2019 Background 384.7 14.86 -33.9 0.56 2.68 6.7 1.6 0.338 27 160 44 40 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

5/28/2019 418.2 16.93 -48.2 0.34 7.15 6.7 2.5 <0.250 30 (NA) 52 40 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
7/23/2019 419.3 17.64 -59.8 0.51 2.03 (NA) (NA) (NA) (NA) 180 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
8/28/2019 Background / D5 442.2 17.67 -65.4 0.66 1.15 6.7 1.0 <0.250 24 200 54 44 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
11/4/2019 Background 388.3 17.62 -48.1 0.38 1.68 6.7 1.4 0.319 22 210 47 43 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/18/2020 390.3 14.54 -54.5 0.81 5.79 6.7 1.7 <0.250 24 (NA) 40 41 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
3/30/2020 391.0 15.17 -53.6 0.67 3.99 (NA) (NA) (NA) (NA) 230 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/21/2020 Background / D7 415.1 17.64 -100.2 4.54 3.48 6.7 <1.0 <0.250 22 220 46 43 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

10/20/2020 Background 455.5 16.43 -60.5 6.31 0.57 7.0 2.4 <0.250 24 250 47 49 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
4/16/2021 Detection 8 399.3 14.69 -7.1 6.88 16.55 6.8 2.0 <0.250 24 200 52 44 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

Background / D6

Background / D4
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Sikeston Board of Municipal Utilities
Sikeston Power Station

Bottom Ash Pond Scott County, Missouri
CCR Groundwater Data Base

Well Date Spec. Cond. Temp. ORP D.O. Turbidity pH Chloride Fluoride Sulfate TDS Boron Calcium Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum Selenium Thallium

Radium 226 
and 228 

(Combined)
ID µmhos/cm C mV mg/L NTU S.U. mg/L mg/L mg/L mg/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pCi/L

None 4.0 None None None None 6 10 2000 4 5 100 6 15 40 2 100 50 2 5

Appendix IV Monitoring Constituents (Assessment)Appendix III Monitoring Constituents (Detection)

Monitoring Purpose 

Field Parameters

MW-8 (DG) 5/18/2017 Background 662.5 17.58 -89.4 0.29 2.39 7.2 46 <0.250 100 340 400 74 <3.0 <1.0 86 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.067
6/9/2017 Background 678.2 17.90 -108.5 0.31 0.47 7.2 43 <0.250 110 380 520 92 <3.0 <1.0 86 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.839(ND)

7/13/2017 Background 661.5 18.57 -107.1 0.23 1.20 7.3 36 <0.250 89 320 430 87 <3.0 <1.0 74 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 1.034(ND)
8/3/2017 Background 665.7 19.06 -108.4 0.24 0.98 7.2 37 <0.250 89 330 490 80 <3.0 <1.0 74 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.681(ND)

8/15/2017 Background 594.9 18.56 -88.7 0.38 0.99 7.2 36 <0.250 83 320 530 75 <3.0 <1.0 68 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.906(ND)
8/30/2017 Background 644.2 18.62 -91.3 0.29 1.18 7.2 41 <0.250 96 290 510 88 <3.0 <1.0 75 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.805(ND)
9/14/2017 Background 707.9 18.52 -90.1 0.48 0.67 7.1 53 <0.250 H 110 370 510 86 <3.0 <1.0 77 <1.0 <1.0 <4.0 <2.0 <1.0 12 <0.20 <1.0 <1.0 <1.0 0.314(ND)
9/27/2017 Background 764.0 19.11 -89.6 0.30 0.58 7.1 50 <0.250 120 420 480 92 <3.0 <1.0 80 <1.0 <1.0 <4.0 <2.0 <1.0 <10 <0.20 <1.0 <1.0 <1.0 0.594(ND)

10/31/2017 Background / D1 698.1 17.99 -96.3 0.38 0.94 7.1 45 <0.250 110 380 540 86 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
6/13/2018 788.8 18.34 -99.1 0.23 4.80 7.1 65 <0.250 (NA) 430 520 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/10/2018 899.4 18.52 -94.2 0.35 2.69 (NA) (NA) (NA) 150 (NA) (NA) 120 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

11/26/2018 Background / D3 662.1 15.08 -77.6 0.35 2.88 7.2 45 <0.250 100 320 500 94 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/5/2019 Background 839.7 14.72 -76.0 0.30 2.66 7.1 71 0.26 140 390 550 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

5/28/2019 836.6 18.25 -90.6 0.29 4.89 7.1 53 <0.250 130 (NA) 540 100 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
7/23/2019 819.5 19.34 -90.7 0.30 1.39 (NA) (NA) (NA) (NA) 420 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
8/28/2019 Background / D5 769.1 19.38 -90.0 0.25 1.25 7.1 55 <0.250 110 360 460 93 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
11/4/2019 Background 729.8 18.39 -80.0 0.29 0.86 7.1 2.0 <0.250 4.5 400 480 98 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
2/18/2020 747.9 13.49 -75.7 0.29 0.69 7.2 53 <0.250 110 (NA) 480 93 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
3/30/2020 840.0 15.71 -82.4 0.20 7.48 (NA) (NA) (NA) (NA) 480 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)
7/21/2020 Background / D7 673.7 19.33 -130.8 2.91 3.56 7.1 50 <0.250 100 420 470 89 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8

10/20/2020 Background 794.1 17.14 -83.8 3.59 0.88 7.2 56 <0.250 130 460 510 110 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8 Note 8
4/16/2021 Detection 8 758.6 15.85 -44.7 3.47 5.16 7.2 51 <0.250 130 400 460 100 (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

Notes:
1. All data transcribed from analytical lab data sheets or field notes.
2. Less than (<) symbol denotes concentration not detected at or above reportable limits.
3. (ND) denotes Radium 226 and 228 (combined) concentration not detected above minimum detectable concentration.
4. (NA) denotes analysis not conducted, or not available at time of report.
5. Background monitoring per USEPA 40 CFR 257.93.
6. Detection monitoring per USEPA 40 CFR 257.94.
7. Assessment monitoring per USEPA 40 CFR 257.95.
8. Additional background sampling based on recommendations in Alternate Source Demonstration dated September 26, 2018 (see Gredell Engineering, 2019).
9. Background updated March 2021 to include previous background, additional background (see note 8), and detection monitoring data through October 2021 except as noted in note 10.
10. Censored data for outlier removal or trend elimination indicated as shown below:

4.5 - Value identified by Sanitas for Groundwater as an outlier.
120 - Value censored from data set to eliminate significant trend.

Background / D6

Background / D4

Background / D2
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Appendix 5 
Statistical Power Curve 
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 Kappa = 2.104, based on 5 compliance wells and 7 constituents, evaluated semi-annually (this report reflects  
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Appendix 6 
Time Series Plots 
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Appendix 7 
Box and Whiskers Plots 

  



Constituent Well N Mean Std. Dev. Std. Err. Median Min. Max. %NDs
Boron (ug/l) MW-3 (bg) 18 26.83 11.27 2.656 22.5 12 54 0
Boron (ug/l) MW-4 18 1162 184 43.37 1150 880 1500 0
Boron (ug/l) MW-5 18 685 1253 295.4 405 280 5700 0
Boron (ug/l) MW-6 (bg) 18 42.17 8.162 1.924 42 27 59 0
Boron (ug/l) MW-8 18 495.6 39.14 9.226 505 400 550 0
Calcium (mg/l) MW-3 (bg) 18 18.5 2.407 0.5674 18.5 15 24 0
Calcium (mg/l) MW-4 18 76.61 9.769 2.303 77 61 100 0
Calcium (mg/l) MW-5 18 115.7 33.75 7.954 110 72 240 0
Calcium (mg/l) MW-6 (bg) 18 40.22 4.081 0.9619 40 30 49 0
Calcium (mg/l) MW-8 18 92.61 11.91 2.807 92 74 120 0
Chloride (mg/l) MW-3 (bg) 18 1.611 0.3894 0.09178 1.5 1 2.3 0
Chloride (mg/l) MW-4 18 14.27 5.977 1.409 14 2.1 33 0
Chloride (mg/l) MW-5 18 12.57 3.278 0.7726 12.5 3.2 17 0
Chloride (mg/l) MW-6 (bg) 18 1.856 0.5701 0.1344 1.75 0.5 2.8 5.556
Chloride (mg/l) MW-8 18 46.5 14.54 3.427 48 2 71 0
Fluoride (mg/l) MW-3 (bg) 18 0.2336 0.0979 0.02308 0.259 0.125 0.438 38.89
Fluoride (mg/l) MW-4 18 0.1324 0.03158 0.007444 0.125 0.125 0.259 94.44
Fluoride (mg/l) MW-5 18 0.1404 0.04488 0.01058 0.125 0.125 0.272 88.89
Fluoride (mg/l) MW-6 (bg) 18 0.1874 0.09176 0.02163 0.125 0.125 0.338 66.67
Fluoride (mg/l) MW-8 18 0.1325 0.03182 0.0075 0.125 0.125 0.26 94.44
pH (S.U.) MW-3 (bg) 18 6.611 0.1963 0.04628 6.59 6.4 7.08 0
pH (S.U.) MW-4 18 7.365 0.06913 0.01629 7.375 7.2 7.49 0
pH (S.U.) MW-5 18 6.846 0.07853 0.01851 6.815 6.72 6.98 0
pH (S.U.) MW-6 (bg) 18 6.774 0.1061 0.02501 6.72 6.67 7 0
pH (S.U.) MW-8 18 7.14 0.04826 0.01138 7.145 7.05 7.25 0
Sulfate (mg/l) MW-3 (bg) 18 20.83 4.218 0.9943 20 15 30 0
Sulfate (mg/l) MW-4 18 96.44 22.84 5.383 95 54 140 0
Sulfate (mg/l) MW-5 18 203.5 85.94 20.26 200 15 460 0
Sulfate (mg/l) MW-6 (bg) 18 29.22 5.264 1.241 29 22 43 0
Sulfate (mg/l) MW-8 18 104.5 30.77 7.253 110 4.5 150 0
Total Dissolved Solids (mg/l) MW-3 (bg) 18 142.2 19.57 4.613 140 100 180 0
Total Dissolved Solids (mg/l) MW-4 18 323.9 43.13 10.17 310 260 420 0
Total Dissolved Solids (mg/l) MW-5 18 470 58.21 13.72 480 310 590 0
Total Dissolved Solids (mg/l) MW-6 (bg) 18 192.2 28.19 6.645 180 160 250 0
Total Dissolved Solids (mg/l) MW-8 18 379.4 52.97 12.48 380 290 480 0

Box & Whiskers Plot
SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17     Printed 2/1/2021, 2:16 PM
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Box & Whiskers Plot
Constituent: Boron (ug/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: Calcium (mg/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: Chloride (mg/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: Fluoride (mg/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: pH (S.U.)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: Sulfate (mg/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Box & Whiskers Plot
Constituent: Total Dissolved Solids (mg/l)    Analysis Run 2/1/2021 2:16 PM    View: n=18 no outliers removed

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17
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Appendix 8 
Prediction Limit Charts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N %NDs Transform Alpha Method

Boron (ug/l) MW-3 49.58 n/a 4/16/2021 25 No 18 0 sqrt(x) 0.002505 Param 1 of 2

Boron (ug/l) MW-4 1517 n/a 4/16/2021 920 No 18 0 No 0.002505 Param 1 of 2

Boron (ug/l) MW-5 483.6 n/a 4/16/2021 342.2 No 17 0 No 0.002505 Param 1 of 2 Deseas

Boron (ug/l) MW-8 571.1 n/a 4/16/2021 460 No 18 0 No 0.002505 Param 1 of 2

Calcium (mg/l) MW-3 23.15 n/a 4/16/2021 17 No 18 0 No 0.002505 Param 1 of 2

Calcium (mg/l) MW-4 95.47 n/a 4/16/2021 85 No 18 0 No 0.002505 Param 1 of 2

Calcium (mg/l) MW-5 131 n/a 4/16/2021 120 No 16 0 No 0.002505 Param 1 of 2

Calcium (mg/l) MW-6 48.1 n/a 4/16/2021 44 No 18 0 No 0.002505 Param 1 of 2

Chloride (mg/l) MW-3 2.363 n/a 4/16/2021 1.2 No 18 0 No 0.002505 Param 1 of 2

Chloride (mg/l) MW-4 19.09 n/a 4/16/2021 19 No 16 0 No 0.002505 Param 1 of 2

Chloride (mg/l) MW-5 18.9 n/a 4/16/2021 10 No 18 0 No 0.002505 Param 1 of 2

Chloride (mg/l) MW-6 2.956 n/a 4/16/2021 0.5ND No 18 5.556 No 0.002505 Param 1 of 2

Fluoride (mg/l) MW-3 0.438 n/a 4/16/2021 0.125ND No 18 38.89 n/a 0.005373 NP (normality) 1 of 2

Fluoride (mg/l) MW-4 0.259 n/a 4/16/2021 0.125ND No 18 94.44 n/a 0.005373 NP  (NDs) 1 of 2

Fluoride (mg/l) MW-5 0.272 n/a 4/16/2021 0.125ND No 18 88.89 n/a 0.005373 NP  (NDs) 1 of 2

Fluoride (mg/l) MW-6 0.338 n/a 4/16/2021 0.125ND No 18 66.67 n/a 0.005373 NP  (NDs) 1 of 2

Fluoride (mg/l) MW-8 0.26 n/a 4/16/2021 0.125ND No 18 94.44 n/a 0.005373 NP  (NDs) 1 of 2

pH (S.U.) MW-4 7.498 7.232 4/16/2021 7.4 No 18 0 No 0.001253 Param 1 of 2

pH (S.U.) MW-5 6.997 6.694 4/16/2021 6.9 No 18 0 No 0.001253 Param 1 of 2

pH (S.U.) MW-8 7.233 7.047 4/16/2021 7.2 No 18 0 No 0.001253 Param 1 of 2

Sulfate (mg/l) MW-3 28.98 n/a 4/16/2021 16 No 18 0 No 0.002505 Param 1 of 2

Sulfate (mg/l) MW-4 140.5 n/a 4/16/2021 100 No 18 0 No 0.002505 Param 1 of 2

Sulfate (mg/l) MW-5 262.2 n/a 4/16/2021 240 No 15 0 No 0.002505 Param 1 of 2

Sulfate (mg/l) MW-6 39.39 n/a 4/16/2021 24 No 18 0 No 0.002505 Param 1 of 2

Sulfate (mg/l) MW-8 146.6 n/a 4/16/2021 130 No 17 0 No 0.002505 Param 1 of 2

Total Dissolved Solids (mg/l) MW-3 180 n/a 4/16/2021 150 No 18 0 No 0.002505 Param 1 of 2

Total Dissolved Solids (mg/l) MW-4 407.2 n/a 4/16/2021 340 No 18 0 No 0.002505 Param 1 of 2

Total Dissolved Solids (mg/l) MW-5 539.8 n/a 4/16/2021 510 No 16 0 No 0.002505 Param 1 of 2

Total Dissolved Solids (mg/l) MW-6 246.7 n/a 4/16/2021 200 No 18 0 No 0.002505 Param 1 of 2

Boron (ug/l) MW-6 57.75 n/a 4/16/2021 52 No 8 0 No 0.002505 Param 1 of 2

Calcium (mg/l) MW-8 117.8 n/a 4/16/2021 100 No 8 0 No 0.002505 Param 1 of 2

Chloride (mg/l) MW-8 76.4 n/a 4/16/2021 51 No 8 0 No 0.002505 Param 1 of 2

pH (S.U.) MW-3 6.749 6.278 4/16/2021 6.6 No 12 0 No 0.001253 Param 1 of 2

pH (S.U.) MW-6 7 6.67 4/16/2021 6.8 No 17 0 n/a 0.01183 NP (normality) 1 of 2

Total Dissolved Solids (mg/l) MW-8 532.9 n/a 4/16/2021 400 No 8 0 No 0.002505 Param 1 of 2

Intrawell Prediction Limit - Detrended Data Sets
SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17     Printed 12/22/2021, 9:48 AM
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Background Data Summary (based on square root transformation): Mean=5.086, Std. Dev.=1.013, n=18.  Seasonality  
was not detected with 95% confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8996, critical =  
0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=1162, Std. Dev.=184, n=18.  Seasonality was not detected with 95% confidence.     
Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.948, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2,  
event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=391.6, Std. Dev.=47.16, n=17.  Seasonality was detected with 95% confidence  
and data were deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9648, critical = 0.851.     
Kappa = 1.951 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.
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Background Data Summary: Mean=495.6, Std. Dev.=39.14, n=18.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9399, critical = 0.858.    Kappa =  
1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=18.5, Std. Dev.=2.407, n=18.  Seasonality was not detected with 95% confidence.     
Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9507, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2,  
event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=76.61, Std. Dev.=9.769, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9656, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.
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Background Data Summary: Mean=110.7, Std. Dev.=10.33, n=16.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9039, critical = 0.844.    Kappa =  
1.97 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=40.22, Std. Dev.=4.081, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9539, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=1.611, Std. Dev.=0.3894, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9507, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=13.86, Std. Dev.=2.655, n=16.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9515, critical = 0.844.    Kappa = 1.97 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit

0

4

8

12

16

20

11/30/16 10/15/17 8/31/18 7/16/19 5/31/20 4/16/21

MW-5 background

MW-5 compliance

Limit = 18.9

Chloride

Intrawell Parametric

Prediction Limit    Analysis Run 12/22/2021 9:40 AM    View: Everything Minus Detrended Data

SBMU-Sikeston Power Station     Client: GREDELL Engineering     Data: SBMU-SPS EDD File 09-28-17

Sanitas™ v.9.6.32 Software licensed to GREDELL Engineering. UG

m
g/

l

Background Data Summary: Mean=12.57, Std. Dev.=3.278, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8761, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Hollow symbols indicate censored values.

Background Data Summary: Mean=1.856, Std. Dev.=0.5701, n=18, 5.556% NDs.  Seasonality was not detected with  
95% confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.957, critical = 0.858.    Kappa = 1.931  
(c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Limit is highest of 18 background values.  38.89% NDs.  Well-constituent  
pair annual alpha = 0.01072.  Individual comparison alpha = 0.005373 (1 of 2).  Seasonality was not detected with  
95% confidence.   

Within Limit
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 18 background values.  94.44% NDs.  Well-constituent pair annual alpha = 0.01072.  Individual comparison alpha =  
0.005373 (1 of 2).  Seasonality was not detected with 95% confidence.   

Within Limit
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 18 background values.  88.89% NDs.  Well-constituent pair annual alpha = 0.01072.  Individual comparison alpha =  
0.005373 (1 of 2).  Seasonality was not detected with 95% confidence.   

Within Limit
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 18 background values.  66.67% NDs.  Well-constituent pair annual alpha = 0.01072.  Individual comparison alpha =  
0.005373 (1 of 2).  Seasonality was not detected with 95% confidence.   

Within Limit
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 18 background values.  94.44% NDs.  Well-constituent pair annual alpha = 0.01072.  Individual comparison alpha =  
0.005373 (1 of 2).  Insufficient data to test for seasonality: data were not deseasonalized.   
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Background Data Summary: Mean=7.365, Std. Dev.=0.06913, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9546, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limits
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Background Data Summary: Mean=6.846, Std. Dev.=0.07853, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9237, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.
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Background Data Summary: Mean=7.14, Std. Dev.=0.04826, n=18.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9628, critical = 0.858.    Kappa =  
1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limits
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Background Data Summary: Mean=20.83, Std. Dev.=4.218, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9206, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.
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Background Data Summary: Mean=96.44, Std. Dev.=22.84, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9502, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.
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Background Data Summary: Mean=206.7, Std. Dev.=27.69, n=15.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9482, critical = 0.835.    Kappa =  
2.006 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=29.22, Std. Dev.=5.264, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9321, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=110.4, Std. Dev.=18.55, n=17.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9427, critical = 0.851.    Kappa =  
1.951 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=142.2, Std. Dev.=19.57, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9412, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=323.9, Std. Dev.=43.13, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8945, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=472.5, Std. Dev.=34.16, n=16.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8811, critical = 0.844.    Kappa =  
1.97 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=192.2, Std. Dev.=28.19, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9055, critical = 0.858.    Kappa = 1.931 (c=7,  
w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=47, Std. Dev.=4.375, n=8.  Insufficient data to test for seasonality: data were not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9419, critical = 0.749.    Kappa = 2.458  
(c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=98.38, Std. Dev.=7.909, n=8.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8713, critical = 0.749.    Kappa =  
2.458 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=56, Std. Dev.=8.298, n=8.  Insufficient data to test for seasonality: data were not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9251, critical = 0.749.    Kappa = 2.458  
(c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit
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Background Data Summary: Mean=6.513, Std. Dev.=0.1115, n=12.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8763, critical = 0.805.    Kappa =  
2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limits
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Limits are highest and lowest of 17 background values.  Well-constituent pair  
annual alpha = 0.02359.  Individual comparison alpha = 0.01183 (1 of 2).  Seasonality was not detected with 95%  
confidence.   

Within Limits
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Background Data Summary: Mean=406.3, Std. Dev.=51.53, n=8.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9779, critical = 0.749.    Kappa =  
2.458 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.002505.

Within Limit




