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March 2023 Semiannual Groundwater Assessment  

Monitoring Data Statistical Evaluation 
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TECHNICAL MEMORANDUM 
 
 
July 21, 2023 
File No. 0210209-000 
 
 
TO:  Evergy Kansas Central, Inc.  
  Jared Morrison – Director, Water and Waste Programs 
 
FROM:  Haley & Aldrich, Inc. 
  Steven F. Putrich, P.E., Principal Consultant – Engineering Principal 
  Mark Nicholls, P.G., Senior Associate – Senior Hydrogeologist 
 
SUBJECT: March 2023 Semiannual Groundwater Assessment Monitoring Data  
  Statistical Evaluation 
  Completed July 21, 2023 
  Lawrence Energy Center  
  Area 2 Pond, Area 3 Pond, and Area 4 Pond (inactive)
 
Pursuant to Title 40 Code of Federal Regulations (40 CFR) §§ 257.93 and 257.95 (Rule), this 
memorandum summarizes the statistical evaluation of the analytical results for the March 2023 
semiannual assessment monitoring groundwater sampling event for the Lawrence Energy Center (LEC) 
Area 2 Pond (inactive), Area 3 Pond (inactive), and Area 4 Pond (inactive; collectively, inactive Ash 
Ponds). This semiannual assessment monitoring groundwater sampling event was completed on 
March 10, 2023, with laboratory results received and validated on May 30, 2023.  
 
The statistical evaluation discussed in this memorandum was conducted to determine if Appendix IV 
groundwater monitoring constituents have been detected in downgradient wells at concentrations that 
represent a statistically significant increase (SSI) above background values and if one or more of the 
constituents has been detected at statistically significant levels (SSLs) above the groundwater 
protection standard (GWPS), consistent with the requirements of the Rule. GWPS for each of the 
Appendix IV constituents have been set equal to the highest value of the maximum contaminant level, 
levels provided in 40 CFR § 257.95(h)(2) (from regional screening levels), or background concentrations.  
 
Statistical Evaluation of Appendix IV Constituents 

The Rule provides four specific options for statistical evaluation of groundwater quality data collected at 
a coal combustion residual (CCR) unit (40 CFR § 257.93(f)(1-4)). The statistical method used for these 
evaluations (tolerance limit [TL]), was certified by Haley & Aldrich, Inc. on July 14, 2020. The TL method, 
as determined applicable for this sampling event, was used to evaluate potential SSLs above 
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background. Background levels for each constituent listed in Appendix IV were computed as upper 
tolerance limits (UTLs), and a minimum 95 percent confidence coefficient and 95 percent coverage. The 
most recent groundwater sampling event from each compliance well was compared to the 
corresponding background UTL to determine if an SSL existed. 
 
STATISTICAL EVALUATION 

Either an interwell or intrawell evaluation was used to determine SSIs. Interwell evaluation compares 
the most recent values from downgradient compliance wells against a background dataset composed of 
upgradient well data, and the intrawell evaluation compares the most recent values from each 
compliance well against a background dataset composed of its own historical data. Because the CCR unit 
has transitioned into assessment monitoring, no statistical evaluations were conducted on Appendix III 
(detection monitoring) semiannual assessment monitoring data. 
 
The parametric TL methods were used to complete statistical evaluations of the referenced dataset. 
The TL procedure is one in which a concentration limit for each constituent is established from the 
distribution of the background data, with a minimum 95 percent confidence level. The upper endpoint 
of a tolerance interval is called the UTL. Depending on the data distribution, parametric or 
non-parametric TL procedures are used to evaluate groundwater monitoring data using this method. 
Parametric TLs utilize normally distributed data or normalized data via a transformation of the sample 
background data used to construct the limit. If the data are non-normal and a transformation is not 
indicated, non-parametric procedures (order statistics or bootstrap methods) are used to calculate 
the TL. If all the background data are non-detect, a maximum reporting limit may serve as an 
appropriate UTL.  
 
These statistical evaluations were conducted using a background dataset for all Appendix IV 
constituents that were detected in the annual assessment monitoring sample event using parametric 
TLs. If an Appendix IV constituent concentration from the March 2023 sampling event was above the 
GWPS, the lower confidence limit (LCL) for the downgradient well constituent will be used to evaluate 
if a SSI is present. The LCL is the lower end of the confidence interval range, which is an estimated 
concentration range intended to contain the true mean or median of the population from which the 
sample is drawn. The confidence interval range is designed to locate the true population mean or 
median with a high degree of statistical confidence, or conversely, with a low probability of error.  
 
The UTLs were calculated from the background well dataset using Chemstat software after testing for 
outlier sample results that would warrant removal from the dataset based on likely error in sampling or 
measurement. Both visual and statistical outlier tests for the background data were performed using 
Chemstat and U.S. Environmental Protection Agency’s ProUCL 5.1 software, and a visual inspection of 
the data was performed using box plots and distribution plots for the downgradient sample data. No 
sample data were identified as outliers that warranted removal from the dataset.   
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BACKGROUND DISTRIBUTIONS  

The groundwater analytical results for each sampling event from the background sample location 
MW-37 (for interwell evaluation) were combined to calculate the UTL for each detected Appendix IV 
constituent. The variability and distribution of the pooled dataset were evaluated to determine the 
method for UTL calculation. Per the document, Statistical Analysis of Groundwater Monitoring Data at 
RCRA Facilities, Unified Guidance, March 2009, background concentrations were updated based on 
statistical evaluation of analytical results collected through March 2022 (interwell evaluation), except 
for cobalt, which was updated through December 2022. Background concentrations were updated 
through March 2022 for intrawell evaluation.  
 
RESULTS OF APPENDIX IV DOWNGRADIENT STATISTICAL COMPARISONS 

The sample concentrations from the downgradient wells for each of the detected Appendix IV 
constituents from the March 2023 semiannual assessment monitoring event were compared to their 
respective background UTLs and GWPSs (Table I). A sample concentration greater than the background 
UTL is considered to represent an SSI. A sample concentration greater than the GWPS is considered to 
represent an SSL. Based on previous compliance sampling events, statistical evaluations, and associated 
alternative source demonstrations, an intrawell comparison is utilized for MW-38 for fluoride statistical 
evaluations. Interwell comparisons are being utilized for all other well and constituent evaluations. The 
results of the groundwater assessment monitoring statistical evaluation are provided in Table I. Based 
on this statistical evaluation on groundwater sampling data collected in March 2023, the SSLs above 
GWPS for the LEC inactive Ash Ponds are listed in Table II. All detected SSLs are consistent with 
previously identified SSLs at the LEC inactive Ash Ponds, with the addition of lithium at MW-39.  
 
Enclosures:  

Table I – Summary of Semiannual Assessment Groundwater Monitoring Statistical Evaluation 
Table II – Statistically Significant Levels of Appendix IV Constituents – March 2023 Sampling Event 
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TABLE I
SUMMARY OF SEMIANNUAL ASSESSMENT GROUNDWATER MONITORING STATISTICAL EVALUATION
MARCH 2023 SAMPLING EVENT
LAWRENCE ENERGY CENTER
ASH PONDS (INACTIVE)

Location Id Percent
Non-Detects

Range of 
Non-Detect Mean Maximum

Detect Variance Standard 
Deviation

Coefficient of 
Variance

CCR MCL
or CFR 

§ 257.95(h)(2)*

Report
Result
 Unit

Number of 
Detection 

Exceedances

Number of 
Non-Detection 
Exceedances

Outlier 
Presence

Outlier 
Removed Trend Distribution Well

March 2023 
Concentration 

(mg/L)

Upper Tolerance 
Limit (UTL) 

(mg/L)1

SSI (exceedance 
above 

Background at 
Individual Well)

Background Limit 
(Upper Prediction 

Limit)2

SSI (exceedance 
above 

Background at 
Individual Well)

GWPS (Higher of 
MCL/ 40 CFR § 

257.95(h)(2) or UTL) 
(mg/L)

SSL

MW-37 0% - 0.00601 0.0089 2.008E-06 0.001417 0.236 0.01 mg/L 0 0 No No Stable Normal 0.00881 0.010
MW-38 0% - 0.0188 0.037 0.00004562 0.006754 0.3595 0.01 mg/L 19 0 Yes No Increasing Non-parametric 0.030 Yes Yes
MW-39 0% - 0.0118 0.014 1.751E-06 0.001323 0.1123 0.01 mg/L 16 0 No No Stable Normal 0.0099 Yes No
MW-40 0% - 0.0148 0.027 9.064E-06 0.003011 0.2036 0.01 mg/L 19 0 Yes No Stable Non-parametric 0.013 Yes Yes
MW-K 0% - 0.0768 0.16 0.0004756 0.02181 0.284 0.01 mg/L 19 0 Yes No Stable Non-parametric 0.066 Yes Yes
MW-L 0% - 0.0244 0.029 4.912E-06 0.002216 0.09095 0.01 mg/L 19 0 No No Increasing Normal 0.026 Yes Yes

MW-37 0% - 0.0631 0.081 0.0001448 0.01203 0.1909 2 mg/L 0 0 No No Increasing Normal 0.0804 2
MW-38 0% - 0.0374 0.051 0.00003548 0.005956 0.1592 2 mg/L 0 0 No No Stable Normal 0.051 No No
MW-39 0% - 0.0317 0.034 1.871E-06 0.001368 0.0431 2 mg/L 0 0 No No Stable Normal 0.031 No No
MW-40 0% - 0.0343 0.039 0.00000376 0.001939 0.0566 2 mg/L 0 0 No No Increasing Normal 0.034 No No
MW-K 0% - 0.0426 0.058 0.00003002 0.005479 0.1285 2 mg/L 0 0 Yes No Decreasing Normal 0.047 No No
MW-L 0% - 0.0472 0.094 0.0002561 0.016 0.339 2 mg/L 0 0 Yes No Decreasing Normal 0.042 No No

MW-37 100% 0.001-0.001 0.001 0 0 0 0.006 mg/L 0 0 NA NA NA NA 0.0013 0.006
MW-38 100% 0.001-0.001 0.001 0 0 0 0.006 mg/L 0 0 NA NA NA NA < 0.0010 No No
MW-39 29% 0.001-0.003 0.00132 0.0016 2.59E-07 0.000509 0.3863 0.006 mg/L 0 0 Yes No Stable Normal 0.0010 No No
MW-40 100% 0.001-0.002 0.00106 5.882E-08 0.0002425 0.2291 0.006 mg/L 0 0 NA NA NA NA < 0.0010 No No
MW-K 65% 0.001-0.002 0.00129 0.0028 2.411E-07 0.000491 0.3812 0.006 mg/L 0 0 No No Decreasing Normal < 0.0010 No No
MW-L 100% 0.001-0.003 0.00118 2.794E-07 0.0005286 0.4493 0.006 mg/L 0 0 NA NA NA NA < 0.0010 No No

MW-37 30% 0.2-0.2 0.293 0.44 0.006675 0.0817 0.2788 4 mg/L 0 0 No No Decreasing Normal 0.449 4.0
MW-38 0% - 4.3 5.5 0.8331 0.9128 0.212 4 mg/L 12 0 Yes No Decreasing Non-parametric 3.3 Yes 5.500 No 5.5 No
MW-39 5% 0.2-0.2 2 3.5 1.035 1.017 0.5091 4 mg/L 0 0 Yes No Decreasing Normal 0.50 Yes No
MW-40 10% 0.2-0.2 1.26 2.1 0.3335 0.5775 0.4583 4 mg/L 0 0 No No Decreasing Normal 1.1 Yes No
MW-K 0% - 3.14 3.8 0.4683 0.6844 0.2177 4 mg/L 0 0 Yes No Stable Non-parametric 3.0 Yes No
MW-L 10% 0.2-0.2 1.83 3 0.4506 0.6713 0.3668 4 mg/L 0 0 No No Stable Non-parametric 1.8 Yes No

MW-37 5% 0.03-0.03 0.0184 0.026 0.00002491 0.004991 0.2717 0.04 mg/L 0 0 No No Increasing Normal 0.0269 0.040
MW-38 0% - 0.0689 0.084 0.0001237 0.01112 0.1614 0.04 mg/L 20 0 No No Decreasing Non-parametric 0.054 Yes Yes
MW-39 0% - 0.0422 0.062 0.00005266 0.007257 0.1722 0.04 mg/L 10 0 Yes No Decreasing Normal 0.039 Yes No
MW-40 0% - 0.0454 0.056 0.00002447 0.004946 0.109 0.04 mg/L 17 0 No No Decreasing Normal 0.045 Yes Yes
MW-K 0% - 0.0666 0.089 0.0002012 0.01419 0.2129 0.04 mg/L 19 0 No No Stable Normal 0.048 Yes Yes
MW-L 0% - 0.0611 0.095 0.0002979 0.01726 0.2827 0.04 mg/L 18 0 No No Increasing Normal 0.085 Yes Yes

MW-37 0% - 0.115 0.14 0.0004731 0.02175 0.1895 0.1 mg/L 13 0 No No Decreasing Normal 0.152 0.152
MW-38 0% - 0.0808 0.1 0.000174 0.01319 0.1632 0.1 mg/L 1 0 No No Decreasing Normal 0.074 No No
MW-39 0% - 0.175 0.27 0.003104 0.05571 0.3191 0.1 mg/L 18 0 No No Increasing Normal 0.23 Yes Yes
MW-40 0% - 0.105 0.19 0.001893 0.04351 0.4146 0.1 mg/L 8 0 No No Decreasing Normal 0.061 No No
MW-K 0% - 0.0255 0.04 0.00007929 0.008905 0.3491 0.1 mg/L 0 0 No No Stable Normal 0.029 No No
MW-L 0% - 0.0448 0.055 0.0000267 0.005167 0.1152 0.1 mg/L 0 0 No No Stable Normal 0.047 No No

MW-37 18% 0.0836-0.455 0.785 2.56 0.3581 0.5985 0.7624 5 pCi/L 0 0 Yes No Stable Normal 1.91 5
MW-38 24% 0.245-0.958 0.972 1.88 0.3269 0.5717 0.5885 5 pCi/L 0 0 No No Stable Normal 1.18 No No
MW-39 24% 0.484-0.926 0.95 1.62 0.1182 0.3438 0.362 5 pCi/L 0 0 No No Stable Normal 1.16 No No
MW-40 18% 0.553-1.37 0.918 1.61 0.1993 0.4465 0.4865 5 pCi/L 0 0 No No Stable Normal 1.55 No No
MW-K 6% 0.91-0.91 1.17 2.73 0.3331 0.5772 0.4925 5 pCi/L 0 0 Yes No NA Normal 0.763 No No
MW-L 18% 0.834-1.1 0.981 2.08 0.2378 0.4876 0.4971 5 pCi/L 0 0 No No NA Normal 0.575 No No

Notes:
1  Interwell  background data collected from 03/07/2018 through 03/15/2022, unless otherwise noted.
2 Intrawell background data collected from 03/07/2018 through 03/15/2022.
3 Interwell background data collected from 03/07/2018 through 12/16/2022.
* Values obtained from U.S. Environmental Protection Agency Federal CCR Rule Title 40 Code of Federal Regulations (CFR) § 257.95(h)(2).
CCR = coal combustion residuals
GWPS = groundwater protection standard
MCL = maximum contaminant level
mg/L = milligrams per liter
NA = not analyzed
pCi/L = picoCuries per Liter
RSL = regional screening level
SSI = statistically significant increase

Frequency of 
Detection

Intrawell AnalysisMCL Comparison Interwell Analysis Groundwater Protection Standard

19/19
19/19
19/19
19/19

19/19
19/19

CCR Appendix-IV: Arsenic, Total (mg/L)

19/19
19/19

19/19
19/19
19/19
19/19

CCR Appendix-IV: Barium, Total (mg/L)

12/17
0/17
6/17
0/17

0/17
0/17

CCR Appendix-IV: Cobalt, Total (mg/L)

20/20
18/20

14/20
20/20
19/20
18/20

CCR Appendix-IV: Fluoride (mg/L)

19/19
19/19
19/19

18/19
20/20
20/20

CCR Appendix-IV: Lithium, Total (mg/L)

19/19
19/19

CCR Appendix-IV: Molybdenum, Total (mg/L)

16/17
14/17

14/17
13/17
13/17
14/17

20/20
19/19
19/19
19/19

CCR Appendix-IV: Radium-226 & 228 (pCi/L)

JULY 2024



TABLE II
STATISTICALLY SIGNIFICANT LEVELS OF APPENDIX IV CONSTITUENTS
MARCH 2023 SAMPLING EVENT
LAWRENCE ENERGY CENTER
INACTIVE ASH PONDS

MW‐38

MW‐40

MW‐K

MW‐L

MW‐38

MW‐40

MW‐K

MW‐L

Molybdenum MW‐39

Notes:

mg/L = milligrams per liter

0.152

Constituent Well ID
Groundwater Protection 

Standard 
(mg/L)

Lithium 0.040

Arsenic 0.010

JULY 2024
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TECHNICAL MEMORANDUM 
 
 
February 6, 2024 
File No. 0210309-000 
 
 
TO:  Evergy Kansas Central, Inc.  
  Jared Morrison – Director, Water and Waste Programs 
 
FROM:  Haley & Aldrich, Inc. 
  Steven F. Putrich, P.E., Principal Consultant – Engineering Principal 
  Mark Nicholls, P.G., Senior Associate – Senior Hydrogeologist 
 
SUBJECT: September 2023 Semiannual Groundwater Assessment Monitoring Data  
  Statistical Evaluation 
  Completed February 6, 2024 
  Lawrence Energy Center  
  Area 2 Pond, Area 3 Pond, and Area 4 Pond (inactive)
 
Pursuant to Title 40 Code of Federal Regulations (40 CFR) §§ 257.93 and 257.95 (Rule), this 
memorandum summarizes the statistical evaluation of the analytical results for the September 2023 
semiannual assessment monitoring groundwater sampling event for the Lawrence Energy Center (LEC) 
Area 2 Pond (inactive), Area 3 Pond (inactive), and Area 4 Pond (inactive; collectively, inactive Ash 
Ponds). This semiannual assessment monitoring groundwater sampling event was completed on 
September 7, 2023, with laboratory results received and validated on December 19, 2023.  
 
The statistical evaluation discussed in this memorandum was conducted to determine if Appendix IV 
groundwater monitoring constituents have been detected in downgradient wells at concentrations that 
represent a statistically significant increase (SSI) above background values and if one or more of the 
constituents have been detected at statistically significant levels (SSLs) above the groundwater 
protection standard (GWPS) consistent with the requirements of the Rule. GWPS for each of the 
Appendix IV constituents have been set equal to the highest value of the maximum contaminant level, 
levels provided in 40 CFR § 257.95(h)(2) (from regional screening levels), or background concentrations.  
 
Statistical Evaluation of Appendix IV Constituents 

The Rule provides four specific options for statistical evaluation of groundwater quality data collected at 
a coal combustion residual (CCR) unit (40 CFR § 257.93(f) (1-4)). The statistical method used for these 
evaluations (tolerance limit [TL]) was certified by Haley & Aldrich, Inc. on July 14, 2020. The TL method, 
as determined applicable for this sampling event, was used to evaluate potential SSLs above 
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background. Background levels for each constituent listed in Appendix IV were computed as upper 
tolerance limits (UTLs), and a minimum 95 percent confidence coefficient and 95 percent coverage. The 
most recent groundwater sampling event from each compliance well was compared to the 
corresponding background UTL to determine if an SSL existed. 
 
STATISTICAL EVALUATION 

Either an interwell or intrawell evaluation was used to determine SSIs. Interwell evaluation compares 
the most recent values from downgradient compliance wells against a background dataset composed of 
upgradient well data, and the intrawell evaluation compares the most recent values from each 
compliance well against a background dataset composed of its own historical data. Because the CCR unit 
has transitioned into assessment monitoring, no statistical evaluations were conducted on Appendix III 
(detection monitoring) semiannual assessment monitoring data. 
 
The TL method was used to complete statistical evaluations of the referenced dataset. The TL 
procedure is one in which a concentration limit for each constituent is established from the distribution 
of the background data, with a minimum 95 percent confidence level. The upper endpoint of a tolerance 
interval is called the UTL. Depending on the data distribution, parametric or non-parametric TL 
procedures are used to evaluate groundwater monitoring data using this method. Parametric TLs utilize 
normally distributed data or normalized data via a transformation of the sample background data used 
to construct the limit. If the data are non-normal and a transformation is not indicated, non-parametric 
procedures (order statistics or bootstrap methods) are used to calculate the TL. If all the background 
data are non-detect, a maximum reporting limit may serve as an appropriate UTL.  
 
These statistical evaluations were conducted using a background dataset for all Appendix IV 
constituents that were detected in the annual assessment monitoring sample event using parametric 
TLs. If an Appendix IV constituent concentration from the September 2023 sampling event was above 
the GWPS, the lower confidence limit (LCL) for the downgradient well constituent will be used to 
evaluate if an SSI is present. The LCL is the lower end of the confidence interval range, which is an 
estimated concentration range intended to contain the true mean or median of the population from 
which the sample is drawn. The confidence interval range is designed to locate the true population 
mean or median with a high degree of statistical confidence, or conversely, with a low probability of 
error.  
 
The UTLs were calculated from the background well dataset using Chemstat software after testing for 
outlier sample results that would warrant removal from the dataset based on likely error in sampling or 
measurement. Both visual and statistical outlier tests for the background data were performed using 
Chemstat and U.S. Environmental Protection Agency’s ProUCL 5.1 software, and a visual inspection of 
the data was performed using box plots and distribution plots for the downgradient sample data. No 
sample data were identified as outliers that warranted removal from the dataset.  
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BACKGROUND DISTRIBUTIONS  

The groundwater analytical results for each sampling event from the background sample location 
MW-37 (for interwell evaluation) were combined to calculate the UTL for each detected Appendix IV 
constituent. The variability and distribution of the pooled dataset were evaluated to determine the 
method for UTL calculation. Per the document, Statistical Analysis of Groundwater Monitoring Data at 
RCRA Facilities, Unified Guidance, March 2009, background concentrations were updated based on 
statistical evaluation of analytical results collected through September 2023 (interwell evaluation), 
except for cobalt and combined radium, which was updated through December 2022. Background 
concentrations were updated through March 2022 for intrawell evaluation.  
 
RESULTS OF APPENDIX IV DOWNGRADIENT STATISTICAL COMPARISONS 

The sample concentrations from the downgradient wells for each of the detected Appendix IV 
constituents from the September 2023 semiannual assessment monitoring event were compared to 
their respective background UTLs and GWPSs (Table I). A sample concentration greater than the 
background UTL is considered to represent an SSI. A sample concentration greater than the GWPS is 
considered to represent an SSL. Based on previous compliance sampling events, statistical evaluations, 
and associated alternative source demonstrations, an intrawell comparison is utilized for MW-38 for 
fluoride statistical evaluations. Interwell comparisons are being utilized for all other well and constituent 
evaluations. The results of the groundwater assessment monitoring statistical evaluation are provided in 
Table I. Based on this statistical evaluation on groundwater sampling data collected in September 
2023, the SSLs above GWPS for the LEC inactive Ash Ponds are listed in Table II. All detected SSLs are 
consistent with previously identified SSLs at the LEC inactive Ash Ponds.  
 
 
Enclosures:  

Table I – Summary of Semiannual Assessment Groundwater Monitoring Statistical Evaluation 
Table II – Statistically Significant Levels of Appendix IV Constituents – September 2023 Sampling 
Event 
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TABLE I
SUMMARY OF SEMIANNUAL ASSESSMENT GROUNDWATER MONITORING STATISTICAL EVALUATION
SEPTEMBER 2023 SAMPLING EVENT
LAWRENCE ENERGY CENTER
ASH PONDS (INACTIVE)

Location Id Percent
Non-Detects

Range of 
Non-Detect

Maximum
Detect Variance Standard 

Deviation
Coefficient of 

Variance

CCR MCL
or CFR 

§ 257.95(h)(2)*

Report
Result
 Unit

Number of 
Detection 

Exceedances

Number of 
Non-Detection 
Exceedances

Outlier 
Presence

Outlier 
Removed Trend Distribution Well

September 2023 
Concentration 

(mg/L)

Upper Tolerance 
Limit (UTL) 

(mg/L)1

SSI (Exceedance 
above 

Background at 
Individual Well)

Background Limit 
(Upper Prediction 

Limit)2

SSI 
(Exceedance 

above 
Background at 

Individual 
Well)

GWPS (Higher of 
MCL/ 40 CFR § 

257.95(h)(2) or UTL) 
(mg/L)

SSL

MW-37 (ugradient) 0% - 0.0089 2.016E-06 0.00142 0.2394 0.01 mg/L 0 0 No No Stable Non-parametric 0.0045 0.00890 0.010
MW-38 0% - 0.037 0.00004582 0.006769 0.3535 0.01 mg/L 20 0 No No Increasing Non-parametric 0.026 Yes Yes
MW-39 0% - 0.014 0.00000169 0.0013 0.1107 0.01 mg/L 17 0 No No Decreasing Normal 0.011 Yes Yes
MW-40 0% - 0.027 8.589E-06 0.002931 0.198 0.01 mg/L 20 0 Yes No Stable Non-parametric 0.015 Yes Yes
MW-K 0% - 0.16 0.0004525 0.02127 0.2759 0.01 mg/L 20 0 Yes No Stable Non-parametric 0.083 Yes Yes
MW-L 0% - 0.029 0.000005 0.002236 0.09127 0.01 mg/L 20 0 No No Increasing Normal 0.027 Yes Yes

MW-37 (ugradient) 0% - 0.081 0.0001469 0.01212 0.1901 2 mg/L 0 0 No No Increasing Normal 0.077 0.0852 2.000
MW-38 0% - 0.051 0.00004032 0.006349 0.1671 2 mg/L 0 0 No No Increasing Normal 0.049 No No
MW-39 0% - 0.034 2.147E-06 0.001465 0.04637 2 mg/L 0 0 No No Stable Normal 0.029 No No
MW-40 0% - 0.039 3.589E-06 0.001895 0.05524 2 mg/L 0 0 No No Stable Normal 0.035 No No
MW-K 0% - 0.058 0.00002988 0.005467 0.1274 2 mg/L 0 0 Yes No Stable Normal 0.048 No No
MW-L 0% - 0.094 0.00025 0.01581 0.3393 2 mg/L 0 0 Yes No Decreasing Normal 0.035 No No

MW-37 (ugradient) 100% 0.001-0.001 0 0 0 0.006 mg/L 0 0 NA NA NA NA <0.0010 0.0013 0.006
MW-38 100% 0.001-0.001 0 0 0 0.006 mg/L 0 0 NA NA NA NA <0.0010 No No
MW-39 33% 0.001-0.003 0.0016 2.494E-07 0.0004994 0.3842 0.006 mg/L 0 0 Yes No Stable Normal <0.0010 No No
MW-40 100% 0.001-0.002 5.556E-08 0.0002357 0.2233 0.006 mg/L 0 0 NA NA NA NA <0.0010 No No
MW-K 67% 0.001-0.002 0.0028 2.315E-07 0.0004812 0.3782 0.006 mg/L 0 0 No No Decreasing Normal <0.0010 No No
MW-L 100% 0.001-0.003 2.647E-07 0.0005145 0.441 0.006 mg/L 0 0 NA NA NA NA <0.0010 No No

MW-37 (ugradient) 33% 0.2-0.2 0.44 0.006753 0.08218 0.2848 4 mg/L 0 0 No No Decreasing Non-parametric <0.20 0.440 4.0
MW-38 0% - 5.5 0.8089 0.8994 0.2103 4 mg/L 12 0 No No Decreasing Non-parametric 3.7 Yes 5.500 No 5.5 No
MW-39 5% 0.2-0.2 3.5 1.007 1.003 0.5106 4 mg/L 0 0 No No Decreasing Normal 1.3 Yes No
MW-40 14% 0.2-0.2 2.1 0.3703 0.6085 0.5031 4 mg/L 0 0 No No Decreasing Normal <0.20 No No
MW-K 0% - 3.8 0.459 0.6775 0.2173 4 mg/L 0 0 Yes No Stable Non-parametric 2.6 Yes No
MW-L 10% 0.2-0.2 3 0.4495 0.6704 0.3601 4 mg/L 0 0 No No Stable Non-parametric 2.5 Yes No

MW-37 (ugradient) 5% 0.03-0.03 0.026 0.00002467 0.004967 0.2671 0.04 mg/L 0 0 No No Increasing Normal 0.023 0.0274 0.040
MW-38 0% - 0.084 0.000138 0.01175 0.1725 0.04 mg/L 20 0 No No Decreasing Non-parametric 0.052 Yes Yes
MW-39 0% - 0.062 0.00004961 0.007043 0.1663 0.04 mg/L 10 0 Yes No Decreasing Normal 0.037 Yes No
MW-40 0% - 0.056 0.00002346 0.004844 0.107 0.04 mg/L 18 0 No No Decreasing Normal 0.043 Yes Yes
MW-K 0% - 0.089 0.000208 0.01442 0.2195 0.04 mg/L 20 0 No No Stable Normal 0.048 Yes Yes
MW-L 0% - 0.095 0.0003242 0.018 0.2881 0.04 mg/L 19 0 No No Increasing Normal 0.090 Yes Yes

MW-37 (ugradient) 0% - 0.14 0.0005234 0.02288 0.2027 0.1 mg/L 13 0 No No Decreasing Normal 0.076 0.153 0.153
MW-38 0% - 0.1 0.0001657 0.01287 0.1588 0.1 mg/L 1 0 No No Decreasing Normal 0.085 No No
MW-39 0% - 0.27 0.002937 0.05419 0.3149 0.1 mg/L 18 0 No No Increasing Normal 0.18 Yes Yes
MW-40 0% - 0.19 0.001899 0.04358 0.4245 0.1 mg/L 8 0 No No Decreasing Normal 0.059 No No
MW-K 0% - 0.04 0.00007614 0.008726 0.3452 0.1 mg/L 0 0 No No Stable Normal 0.021 No No
MW-L 0% - 0.055 0.00002552 0.005052 0.1124 0.1 mg/L 0 0 No No Stable Normal 0.047 No No

MW-37 (ugradient) 22% 0.0836-0.579 2.56 0.3393 0.5825 0.7317 5 pCi/L 0 0 Yes No Stable Normal 0.984 1.913 5
MW-38 28% 0.245-1.18 1.88 0.3164 0.5625 0.5661 5 pCi/L 0 0 No No Stable Normal 1.37 No No
MW-39 28% 0.484-1.16 1.62 0.1116 0.334 0.3534 5 pCi/L 0 0 No No Stable Normal 0.872 No No
MW-40 17% 0.553-1.37 1.61 0.198 0.445 0.4725 5 pCi/L 0 0 No No Increasing Normal 1.35 No No
MW-K 11% 0.763-0.91 2.73 0.3137 0.5601 0.4766 5 pCi/L 0 0 Yes No Stable Normal 1.23 No No
MW-L 22% 0.575-1.1 2.08 0.2285 0.478 0.4794 5 pCi/L 0 0 Yes No Stable Normal 1.27 No No

Notes:
1  Interwell  background data collected from 03/07/2018 through 09/07/2023, unless otherwise noted.
2 Intrawell background data collected from 03/07/2018 through 03/15/2022.
3 Interwell background data collected from 03/07/2018 through 12/16/2022.
* Values obtained from U.S. Environmental Protection Agency Federal CCR Rule Title 40 Code of Federal Regulations (CFR) § 257.95(h)(2).
CCR = coal combustion residuals
GWPS = groundwater protection standard
MCL = maximum contaminant level
mg/L = milligrams per liter
NA = not analyzed
pCi/L = picoCuries per Liter
RSL = regional screening level
SSI = statistically significant increase
SSL = statistically significant level

16/18
14/18

14/18
13/18
13/18
15/18

20/20
20/20
20/20
20/20

CCR Appendix-IV: Radium-226 & 228 (pCi/L)

20/20
20/20

CCR Appendix-IV: Molybdenum, Total (mg/L)

20/20
20/20
20/20

19/20
20/20
20/20

CCR Appendix-IV: Lithium, Total (mg/L)

21/21
19/21

14/21
21/21
20/21
18/21

CCR Appendix-IV: Fluoride (mg/L)

12/18
0/18
6/18
0/18

0/18
0/18

CCR Appendix-IV: Cobalt, Total (mg/L)

20/20
20/20

20/20
20/20
20/20
20/20

CCR Appendix-IV: Barium, Total (mg/L)

20/20
20/20
20/20

20/20
20/20

CCR Appendix-IV: Arsenic, Total (mg/L)

Frequency of 
Detection

Intrawell AnalysisMCL Comparison Interwell Analysis Groundwater Protection Standard

20/20

JULY 2024



TABLE II
STATISTICALLY SIGNIFICANT LEVELS OF APPENDIX IV CONSTITUENTS
SEPTEMBER 2023 SAMPLING EVENT
LAWRENCE ENERGY CENTER
INACTIVE ASH PONDS

MW‐38

MW‐39

MW‐40

MW‐K

MW‐L

MW‐38

MW‐40

MW‐K

MW‐L

Molybdenum MW‐39

Notes:

mg/L = milligrams per liter

0.153

Constituent Well ID
Groundwater Protection Standard 

(mg/L)

Lithium 0.040

Arsenic 0.010

JULY 2024
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September 29, 2023

LIMS USE: FR - JAKE HUMPHREY
LIMS OBJECT ID: 60437135

60437135
Project:
Pace Project No.:

RE:

Jake Humphrey
Evergy, Inc.
818 S Kansas Avenue
Topeka, KS 66612

LEC INACTIVE ASH POND WELLS CC

Dear Jake Humphrey:

Enclosed are the analytical results for sample(s) received by the laboratory on September 08, 2023.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

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

Sincerely,

Alice Spiller
alice.spiller@pacelabs.com

PM Lab Management
(913)599-5665

Enclosures

cc: Shelly Gomez, Evergy
Laura Hines, Evergy, Inc.
Shannon Hughes, Evergy
Adam Irvin, Evergy
Samantha Kaney, Haley & Aldrich
Danielle Oberbroeckling, Haley & Aldrich
Danielle Oberbroekling, Haley Aldrich
Adriana Sosa, Haley & Aldrich, Inc.
Andrew Watson, Haley & Aldrich

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 1 of 25
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CERTIFICATIONS

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
ANABISO/IEC 17025:2017 Rad Cert#: L24170
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 2950
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA010
Louisiana DEQ/TNI Certification #: 04086
Maine Certification #: 2023021
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572023-03
New Hampshire/TNI Certification #: 297622
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-015
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN02867
Texas/TNI Certification #: T104704188-22-18
Utah/TNI Certification #: PA014572223-14
USDA Soil Permit #: 525-23-67-77263
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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SAMPLE SUMMARY

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Lab ID Sample ID Matrix Date Collected Date Received

60437135001 MW-37-090723 Water 09/07/23 11:25 09/08/23 15:00

60437135002 MW-38-090723 Water 09/07/23 09:35 09/08/23 15:00

60437135003 MW-39-090723 Water 09/07/23 10:30 09/08/23 15:00

60437135004 MW-40-090723 Water 09/07/23 11:20 09/08/23 15:00

60437135005 MW-K-090723 Water 09/07/23 12:05 09/08/23 15:00

60437135006 MW-L-090723 Water 09/07/23 11:25 09/08/23 15:00

60437135007 LEC IAP-DUP-090723 Water 09/07/23 15:10 09/08/23 15:00

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60437135001 MW-37-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135002 MW-38-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135003 MW-39-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135004 MW-40-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135005 MW-K-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135006 MW-L-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

60437135007 LEC IAP-DUP-090723 EPA 903.1 1 PASI-PALL1

EPA 904.0 1 PASI-PAZPC

Total Radium Calculation 1 PASI-PAJAL

PASI-PA = Pace Analytical Services - Greensburg

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Method:

Client: Evergy Kansas Central, Inc.

EPA 903.1

Date: September 29, 2023

Description: 903.1 Radium 226

General Information:
7 samples were analyzed for EPA 903.1 by Pace Analytical Services Greensburg.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Method:

Client: Evergy Kansas Central, Inc.

EPA 904.0

Date: September 29, 2023

Description: 904.0 Radium 228

General Information:
7 samples were analyzed for EPA 904.0 by Pace Analytical Services Greensburg.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Method:

Client: Evergy Kansas Central, Inc.

Total Radium Calculation

Date: September 29, 2023

Description: Total Radium 228+226

General Information:
7 samples were analyzed for Total Radium Calculation by Pace Analytical Services Greensburg.  All samples were received in
acceptable condition with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR)
attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-37-090723 Lab ID: 60437135001 Collected: 09/07/23 11:25 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.266 ± 0.453   (0.799)
C:NA T:89%

pCi/L 09/25/23 12:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.718 ± 0.447   (0.838)
C:81% T:84%

pCi/L 09/25/23 15:53 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.984 ± 0.900   (1.64) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-38-090723 Lab ID: 60437135002 Collected: 09/07/23 09:35 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.500 ± 0.644   (1.07)
C:NA T:92%

pCi/L 09/25/23 12:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.869 ± 0.463   (0.803)
C:75% T:83%

pCi/L 09/25/23 16:27 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.37 ± 1.11   (1.87) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-39-090723 Lab ID: 60437135003 Collected: 09/07/23 10:30 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.142 ± 0.556   (1.18)
C:NA T:92%

pCi/L 09/25/23 12:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.872 ± 0.480   (0.851)
C:73% T:85%

pCi/L 09/25/23 15:54 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.872 ± 1.04   (2.03) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-40-090723 Lab ID: 60437135004 Collected: 09/07/23 11:20 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.691 ± 0.611   (0.906)
C:NA T:95%

pCi/L 09/25/23 12:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.663 ± 0.444   (0.841)
C:72% T:86%

pCi/L 09/25/23 15:54 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.35 ± 1.06   (1.75) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-K-090723 Lab ID: 60437135005 Collected: 09/07/23 12:05 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.144 ± 0.347   (0.866)
C:NA T:91%

pCi/L 09/25/23 12:53 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.23 ± 0.488   (0.722)
C:80% T:80%

pCi/L 09/25/23 15:54 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.23 ± 0.835   (1.59) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: MW-L-090723 Lab ID: 60437135006 Collected: 09/07/23 11:25 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.293 ± 0.476   (0.828)
C:NA T:98%

pCi/L 09/25/23 12:53 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.977 ± 0.479   (0.806)
C:76% T:80%

pCi/L 09/25/23 15:54 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.27 ± 0.955   (1.63) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

Sample: LEC IAP-DUP-090723 Lab ID: 60437135007 Collected: 09/07/23 15:10 Received: 09/08/23 15:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.206 ± 0.405   (0.739)
C:NA T:90%

pCi/L 09/25/23 12:53 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.510 ± 0.417   (0.829)
C:76% T:84%

pCi/L 09/25/23 15:54 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.716 ± 0.822   (1.57) pCi/L 09/29/23 11:52 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

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

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

615747
EPA 904.0

EPA 904.0
904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg
Associated Lab Samples: 60437135001, 60437135002, 60437135003, 60437135004, 60437135005, 60437135006, 60437135007

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2998700

Associated Lab Samples: 60437135001, 60437135002, 60437135003, 60437135004, 60437135005, 60437135006, 60437135007

Matrix: Water

Analyzed

Radium-228 pCi/L 09/25/23 15:530.0270 ± 0.296   (0.689) C:80% T:90%

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

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

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

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

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

615746
EPA 903.1

EPA 903.1
903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg
Associated Lab Samples: 60437135001, 60437135002, 60437135003, 60437135004, 60437135005, 60437135006, 60437135007

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2998699

Associated Lab Samples: 60437135001, 60437135002, 60437135003, 60437135004, 60437135005, 60437135006, 60437135007

Matrix: Water

Analyzed

Radium-226 pCi/L 09/25/23 12:230.155 ± 0.305   (0.558) C:NA T:99%
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QUALIFIERS

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60437135
LEC INACTIVE ASH POND WELLS CC

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

60437135001 615746MW-37-090723 EPA 903.1
60437135002 615746MW-38-090723 EPA 903.1
60437135003 615746MW-39-090723 EPA 903.1
60437135004 615746MW-40-090723 EPA 903.1
60437135005 615746MW-K-090723 EPA 903.1
60437135006 615746MW-L-090723 EPA 903.1
60437135007 615746LEC IAP-DUP-090723 EPA 903.1

60437135001 615747MW-37-090723 EPA 904.0
60437135002 615747MW-38-090723 EPA 904.0
60437135003 615747MW-39-090723 EPA 904.0
60437135004 615747MW-40-090723 EPA 904.0
60437135005 615747MW-K-090723 EPA 904.0
60437135006 615747MW-L-090723 EPA 904.0
60437135007 615747LEC IAP-DUP-090723 EPA 904.0

60437135001 619014MW-37-090723 Total Radium Calculation
60437135002 619014MW-38-090723 Total Radium Calculation
60437135003 619014MW-39-090723 Total Radium Calculation
60437135004 619014MW-40-090723 Total Radium Calculation
60437135005 619014MW-K-090723 Total Radium Calculation
60437135006 619014MW-L-090723 Total Radium Calculation
60437135007 619014LEC IAP-DUP-090723 Total Radium Calculation

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

without the written consent of Pace Analytical Services, LLC.Date: 09/29/2023 02:24 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 18 of 25



Page 19 of 25



P
age 20 of 25



P
age 21 of 25



Page 22 of 25



P
age 23 of 25



P
age 24 of 25



P
age 25 of 25



#=CL#

September 25, 2023

LIMS USE: FR - JAKE HUMPHREY
LIMS OBJECT ID: 60437138

60437138
Project:
Pace Project No.:

RE:

Jake Humphrey
Evergy, Inc.
818 S Kansas Avenue
Topeka, KS 66612

LEC INACTIVE ASH POND

Dear Jake Humphrey:

Enclosed are the analytical results for sample(s) received by the laboratory on September 08, 2023.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Kansas City

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

Sincerely,

Alice Spiller
alice.spiller@pacelabs.com

PM Lab Management
(913)599-5665

Enclosures

cc: Shelly Gomez, Evergy
Laura Hines, Evergy, Inc.
Shannon Hughes, Evergy
Adam Irvin, Evergy
Samantha Kaney, Haley & Aldrich
Melanie Satanek, Haley Aldrich
Adriana Sosa, Haley & Aldrich, Inc.
Andrew Watson, Haley & Aldrich
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CERTIFICATIONS

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Pace Analytical Services Kansas
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Inorganic Drinking Water Certification #: 10090
Arkansas Drinking Water
Arkansas Certification #: 88-00679
Illinois Certification #: 2000302023-5
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212023-1
Oklahoma Certification #: 2022-057
Florida: Cert E871149 SEKS WET
Texas Certification #: T104704407-22-16
Utah Certification #: KS000212022-12
Illinois Certification #: 004592
Kansas Field Laboratory Accreditation: # E-92587
Missouri SEKS Micro Certification: 10070

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 2 of 32



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Lab ID Sample ID Matrix Date Collected Date Received

60437138001 MW-37-090723 Water 09/07/23 11:25 09/08/23 15:00

60437138002 MW-38-090723 Water 09/07/23 09:35 09/08/23 15:00

60437138003 MW-39-090723 Water 09/07/23 10:30 09/08/23 15:00

60437138004 MW-40-090723 Water 09/07/23 11:20 09/08/23 15:00

60437138005 MW-K-090723 Water 09/07/23 12:05 09/08/23 15:00

60437138006 MW-L-090723 Water 09/07/23 11:25 09/08/23 15:00

60437138007 LEC IAP-DUP-090723 Water 09/07/23 15:10 09/08/23 15:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60437138001 MW-37-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138002 MW-38-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138003 MW-39-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138004 MW-40-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138005 MW-K-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138006 MW-L-090723 EPA 200.7 3 PASI-KJXD

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

60437138007 LEC IAP-DUP-090723 EPA 200.7 3 PASI-KJXD
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6010 1 PASI-KJXD

EPA 200.8 3 PASI-KJGP

SM 2540C 1 PASI-KBDH1

SM 4500-H+B 1 PASI-KRKA

EPA 300.0 3 PASI-KMLD

PASI-K = Pace Analytical Services - Kansas City
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Method:

Client: Evergy Kansas Central, Inc.

EPA 200.7

Date: September 25, 2023

Description: 200.7 Metals, Total

General Information:
7 samples were analyzed for EPA 200.7 by Pace Analytical Services Kansas City.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 864489
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60437138001,60437141001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 3423001)

• Calcium
• MSD  (Lab ID: 3423002)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Method:

Client: Evergy Kansas Central, Inc.

EPA 6010

Date: September 25, 2023

Description: 6010 MET ICP

General Information:
7 samples were analyzed for EPA 6010 by Pace Analytical Services Kansas City.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Method:

Client: Evergy Kansas Central, Inc.

EPA 200.8

Date: September 25, 2023

Description: 200.8 MET ICPMS

General Information:
7 samples were analyzed for EPA 200.8 by Pace Analytical Services Kansas City.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60437138
LEC INACTIVE ASH POND

Method:

Client: Evergy Kansas Central, Inc.

SM 2540C

Date: September 25, 2023

Description: 2540C Total Dissolved Solids

General Information:
7 samples were analyzed for SM 2540C by Pace Analytical Services Kansas City.  All samples were received in acceptable condition
with any exceptions noted below or on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end
of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: 864473

D6: The precision between the sample and sample duplicate exceeded laboratory control limits.
• DUP  (Lab ID: 3422919)

• Total Dissolved Solids

Additional Comments:
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