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1.0 INTRODUCTION 



2.0 PROJECT DESCRIPTION 

The Calaveras Power Station is located in Bexar County, Texas, southeast of San 
Antonio. The Power Station is located immediately adjacent to Calaveras Lake, 
but there are no towns in proximity to the Power Station as shown in Figure 1. 
This EAP covers potential emergencies at the following CCR units 



It is estimated that approximately 118 acre-feet is the maximum inventory of 
CCR to beinv
( )Tj0.001







3.4.3 Level 3: Imminent Failure (Emergency) 

Level 3 





slumping of the failed section of berm. This is anticipated to be slow enough to 



4.0 GENERAL RESPONSIBILITIES 

4.1 
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Based on our evaluation of the available information for the operating surface impoundments, 
the construction, operation, and maintenance of the CCR units are consistent with recognized 
and generally accepted good engineering practices a
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monitoring wells are being used in monitorinn 
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In addition, the statistical analysis shows that no other Appendix III constituents are 
elevated above background concentrations.  If the elevated boron concentration was 
associated with a release, other elevated Appendix III constituent concentrations would 
also be expected (Milligan and Ruane, 1980). 

Finally, the concentration of boron within the BAPs was considered with respect to 
concentrations in the surrounding monitoring wells.  During two sampling events in 
February 2018, grab sampleotb saflument 
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Statistical Analysis Tables and Figures 

Appendix B 

  



Analyte N Num Detects Percent Detect DF KW Statistic p-value Conclusion UPL Type

Boron 28 28 100.00% 1 20.3 <0.001 Significant Difference Intrawell
Calcium 28 28 100.00% 1 19.5 <0.001 Significant Difference Intrawell
Chloride 28 28 100.00% 1 0.256 0.613 No Significant Difference Interwell
Fluoride 28 26 92.86% 1 19.9 <0.001 Significant Difference Intrawell
pH 28 28 100.00% 1 12.7 <0.001 Significant Difference Intrawell
Sulfate 28 28 100.00% 1 19.9 <0.001 Significant Difference Intrawell
Total dissolved solids 28 28 100.00% 1 9.64 0.00191 Significant Difference Intrawell

NOTES:



Analyte Well Units N Num 
Detect

Percent 
Detect

Min
ND

Max
ND

Min
Detect

Median Mean Max 
Detect

SD CV Distribution

Boron JKS-49 mg/L 14 14 100.00% 2.05 2.83 2.83 3.28 0.339 0.119722997 Normal
Boron JKS-51 mg/L 14 14 100.00% 0.347 0.512 0.522 0.668 0.0844 0.161632889 Normal
Calcium JKS-49 mg/L 14 14 100.00%



Well



Analyte UPL Type Well N
Num 

Detects
Percent 
Detect p-value tau Conclusion

Boron Intrawell JKS-49 14 14 100.00% <0.001 -0.685 Decreasing Trend
Boron





Analyte Well LPL UPL Units Recent Date Observation Obs > UPL NotesNotes



Appendix B − Figure 1
Unit: Bottom Ash Ponds

Boxplots of Upgradient Wells

Analyte: Boron Significant Difference
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Appendix B - FiguW n1

Unit: Bottom Ash Ponds

Boxplots of Upgradient Wells

Analyte: pHSignificant Difference

Concentration (SU)
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QQ Plots of Upgradient Wells
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Appendix B − Figure 2
Unit: Bottom Ash Ponds

QQ Plots of Upgradient Wells

Analyte: Sulfate
Wells: JKS−51

Intrawell Analysis
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Appendix B − Figure 3
Unit: Bottom Ash Ponds

Timeseries of Upgradient Wells

Chemical: Boron



Appendix B − Figure 3
Unit: Bottom Ash Ponds

Timeseries of Upgradient Wells

Chemical: Chloride
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Appendix B − Figure 3
Unit: Bottom Ash Ponds

Timeseries of Upgradient Wells

Chemical: pH
Significant Difference (Intrawell Analysis)
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Appendix B − Figure 4
Unit: Bottom Ash Ponds

Trend Analysis of Downgradient Wells with Exceedances

Chemical: Boron
Well: JKS−50R
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Appendix B − Figure 4
Unit: Bottom Ash Ponds

Trend Analysis of Downgradient Wells with Exceedances

Chemical: Fluoride
Well: JKS−48
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Analyte Well Units N
Num 

Detects
Percent 
Detect Min ND Max ND

Min 
Detect Median Mean Max Detect SD CV Distribution



Well Sample Date Analyte



Analyte UPL Type Well N
Num 

Detects
Percent 
Detect p-value tau Conclusion

Boron Intrawell JKS-47 14 14 100.00% 0.667 0.0989 Stable, No Trend
Boron Intrawell JKS-63 11 11 100.00% 0.359 0.236 Stable, No Trend
Boron Intrawell JKS-64 14 14 100.00% 0.001 -0.663 Decreasing Trend
Calcium Intrawell JKS-47 14 14 100.00% 0.518 -0.143 Stable, No Trend
Calcium Intrawell JKS-63 12 12 100.00% 0.311 0.242 Stable, No Trend
Calcium Intrawell JKS-64 14 14 100.00% 0.17 -0.278 Stable, No Trend
Chloride Intrawell JKS-47 14 14 100.00% 0.324 -0.199 Stable, No Trend
Chloride Intrawell JKS-63 12 12 100.00% <0.001 0.758 Increasing Trend
Chloride Intrawell JKS-64 14 14 100.00% 0.0283 0.442 Increasing Trend
Fluoride Interwell JKS-47, JKS-63, JKS-64 40 27 67.50% 0.217 -0.141 Stable, No TrendBoronIntrawell JKS-4714 14 100.00% 0.311 0.236 Stable, No TrendBoronIntrawell JKS-63 12 12 100.00% 0.311 0.242 Stable, No TrendBoronIntrawell JKS-64



Analyte UPL Type Trend Well N
Num 

Detects
Percent 
Detects LPL UPL Units



Analyte Well LPL UPL Units
Recent 

Date Observation Obs > UPL Notes





Appendix B − Figure 1
Unit: Evaporation Pond

Boxplots of Upgradient Wells

Analyte: pH Significant Difference
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Appendix B − Figure 2
Unit: Evaporation Pond

QQ Plots of Upgradient Wells

Analyte: Boron



Appendix B − Figure 2
Unit: Evaporation Pond

QQ Plots of Upgradient Wells

Intentionally left blank,
 not Normal/NDD distribution.
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Appendix B − Figure 2
Unit: Evaporation Pond

QQ Plots of Upgradient Wells

Analyte: Calcium
Wells: JKS−63
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Unit: Evaporation Pond

QQ Plots of Upgradient Wells
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Unit: Evaporation Pond

QQ Plots of Upgradient Wells

Analyte: pH
Wells: JKS−47
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Appendix B − Figure 2
Unit: Evaporation Pond

QQ Plots of Upgradient Wells







Appendix B − Figure 3
Unit: Evaporation Pond

Timeseries of Upgradient Wells

Chemical: Boron
Significant Difference (Intrawell Analysis)
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Appendix B − Figure 3
Unit: Evaporation Pond

Timeseries of Upgradient Wells

Chemical: Chloride
Significant Difference (Intrawell Analysis)
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Appendix B − Figure 3
Unit: Evaporation Pond

Timeseries of Upgradient Wells

Chemical: pH
Significant Difference (Intrawell Analysis)
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Unit: Evaporation Pond

Timeseries of Upgradient Wells

Chemical: Total dissolved solids



Appendix B − Figure 4
Unit: Evaporation Pond

Trend Analysis of Downgradient Wells with Exceedances

Chemical: Fluoride
Well: JKS−36
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The remaining sections of this Report are focused on evaluation of the October 2020 sampling 
results.  Note the April 2020 sampling results were evaluated as discussed in the April 2020 
Groundwater Sampling Event – Calaveras Power Station CCR Units (ERM, 2020) provided in 
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5. 



 

 

Tables 



TOC Elevation 531.46 TOC Elevation 506.91 TOC Elevation 504.45 TOC Elevation 496.45

Sampling Event Sampling Event Dates Depth to Water
(feet btoc)

Water Level
(msl)

Depth to Water
(feet btoc)

Water Level
(msl)

Depth to Water
(feet btoc)

Water Level
(msl)

Depth to Water
(feet btoc)

Water Level
(msl)

1 12/6/16 to 12/8/16 46.83 484.63 19.89 487.02 18.85 485.60 15.67 480.78
2 2/21/17 to 2/23/17 46.64 484.82 18.95 487.96 15.95 488.50 14.12 482.33
3 3/28/17 to 3/30/17 46.52 484.94 18.20 488.71 15.10 489.35 14.12 482.33
4 5/2/17 to 5/4/17 46.35 485.11 18.80 488.11 16.50 487.95 14.94 481.51
5 6/20/17 to 6/21/17 46.64 484.82 20.23 486.68 18.38 486.07 16.46 479.99
6 7/25/17 to 7/26/17 46.38 485.08 21.16 485.75 15.63 488.82 17.80 478.65
7 8/29/17 to 8/30/17 46.73 484.73 19.44 487.47 19.90 484.55 17.77 478.68
8 10/10/17 to 10/11/17 46.50 484.96 21.67 485.24 20.67 483.78 18.00 478.45



12/6/16 to 
12/8/16

2/21/17 to 
2/23/17

3/28/17 to 
3/30/17

5/2/17 to 
5/4/17

6/20/17 to 
6/21/17

7/25/17 to 
7/26/17

8/29/17 to 
8/30/17

10/10/17 to 
10/11/17

4/4/18 to 
4/5/18

10/30/18 to 
10/31/18

4/9/19 to 
4/10/19

10/22/19 to 
10/23/19

4/28/20 to 
4/29/20

10/20/20 to 
10/21/20

JKS-31 Downgradient Monitoring 14 X X X X X X X X X X X X X X Detection
JKS-33 Downgradient Monitoring 14 X X X X X X X X X X X X X X Detection
JKS-45 Upgradient Monitoring 14 X X X X X X X X X X X X X X Detection
JKS-46 Downgradient Monitoring 14 X X X X X X X X X X X X X X Detection
JKS-57 Upgradient Monitoring 14 X X X X X X X X X X X X X X Detection
JKS-60 Downgradient Monitoring 14 X X X X X X X X X X X X X X Detection

NOTES:
X = Indicates that a sample was collected.



TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

12/6/16 2/23/17 3/28/17 5/3/17 6/20/17 7/25/17 8/29/17 10/10/17 4/4/18 10/30/18 4/10/19 10/23/19 4/28/20 10/21/20

Constituents Unit











TABLE 3
Groundwater Analytical Results Summary
CPS Energy - Calaveras Power Station
Fly Ash Landfill

Constituents Unit
Appendix III - Detection Monitoring
Boron mg/L
Calcium mg/L
Chloride mg/L
Fluoride mg/L
Sulfate mg/L
pH - Field Collected SU
Total dissolved solids mg/L
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Statistical Analysis Tables and Figures 
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Analyte Well Units N
Num 

Detects
Percent 



Well Sample Date Analyte Units Detect Concentration UPL type Distribution
Statistical 

Outlier
Visual 
Outlier

Normal 
OutlierLog Visual 

OutlierLognormal 
Outlier
and Visual 

Outlier
Final Outlier 

Decision
JKS-57 JKS 57581381-013 4/4/2018 Boron mg/L TRUE 4.49 Intrawell NDD XJKS-57 JKS-57-20200429-CCR 4/28/2020 Boron mg/L TRUE 5.97 Intrawell NDD X X X X 0JKS-45 JKS-45561478-015 8/29/2017 Chloride mg/L TRUE 345 Interwell NDD X XJKS-57 JKS 57558406-015 7/25/2017 Chloride mg/L TRUE 311 Interwell NDD X XJKS-57 JKS 57581381-013 4/4/2018 Chloride mg/L TRUE 534 Interwell NDD X X X X 0JKS-57 JKS 57603951-015 10/30/2018 Chloride mg/L TRUE 3770 Interwell NDD X X X X X X X XJKS-57 JKS-57005 10/23/2019 ChlorideJKS-57
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Unit: Fly Ash Landfill

Boxplots of Upgradient Wells
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Appendix B − Figure 2
Unit: Fly Ash Landfill

QQ Plots of Upgradient Wells
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Unit: Fly Ash Landfill

QQ Plots of Upgradient Wells

Analyte: Total dissolved solids
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Appendix B − Figure 3
Unit: Fly Ash Landfill

Timeseries of Upgradient Wells
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Timeseries of Upgradient Wells
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Unit: Fly Ash Landfill

Timeseries of Upgradient Wells

Chemical: Total dissolved solids
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Chemical: Sulfate
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4.4. CONCLUSIONS 

The downgradient samples collected during the October 
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Groundwater Analytical Results Summary
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Analyte N
Num 

Detects
Percent 
Detect DF KW Statistic p-value Conclusion UPL Type

Boron 28 28 100.00% 1 20.3 <0.001 Significant Difference Intrawell
Calcium 28 28 100.00% 1 19.5 <0.001 Significant Difference Intrawell
Chloride 28 28 100.00% 1 0.256 0.613 No Significant Difference Interwell
Fluoride 28 26 92.86% 1 19.9 <0.001 Significant Difference Intrawell
pH 28 28 100.00% 1 12.7 <0.001 Significant Difference Intrawell
Sulfate 28 28 100.00% 1 19.9 <0.001 Significant Difference Intrawell
Total dissolved solids 28 28 100.00% 1 9.64 0.00191 Significant Difference Intrawell

NOTES:

Non-detects were substituted with a value of half the detection limit for calculations
N: number of data points
DF: degrees of freedom
statistic: Kruskal Wallis test statistic

p-value: P-values equal or above 0.05 indicate that the median concentrations in the upgradient wells are not significantly different
             from each other and the upgradient wells can be pooled.

APPENDIX B - TABLE 1
Kruskal-Wallis Test Comparisons of Upgradient Wells

Calaveras Power Station
SRH Pond

p-value: P-values below 0.05 indicate that the median concentrations in the upgradient wells are significantly different from each
             other and the upgradient wells should not be pooled.
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Well



Analyte UPL Type Well N
Num 

Detects
Percent 
Detect p-value tau Conclusion

Boron Intrawell JKS-49 14 14 100% <0.001 -0.685 Decreasing Trend
Boron Intrawell JKS-51 14 14 100% 0.511 0.133 Stable, No Trend
Calcium Intrawell JKS-49 14 14 100% 0.584 -0.11 Stable, No Trend
Calcium Intrawell JKS-51 14 14 100% 0.747 0.0769 Stable, No Trend
Chloride Interwell JKS-51 28 28 100% 0.00137 0.43 Increasing Trend
Fluoride Intrawell JKS-49 14 14 100% 0.233 0.253 Stable, No Trend
Fluoride Intrawell JKS-51 14 12 86% 0.826 -0.0442 Stable, No Trend
pH Intrawell JKS-49 14 14 100% 0.782 0.0569 Stable, No Trend
pH Intrawell JKS-51 14 14 100% 0.518 -0.143 Stable, No Trend
Sulfate Intrawell JKS-49 14 14 100% 0.913 -0.0221 Stable, No Trend
Sulfate Intrawell JKS-51 14 14 100% 0.1 0.331 Stable, No Trend
Total dissolved solids Intrawell JKS-49 14 14 100% 0.546 0.122 Stable, No Trend
Total dissolved solids Intrawell JKS-51 14 14 100% 0.441 0.156 Stable, No Trend

NOTES:

Non-detects were substituted with a value of zero for trend calculation



Analyte UPL Type Trend Well N



Analyte Well LPL UPL Units
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Unit: SRH Pond

Boxplots of Upgradient Wells
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QQ Plots of Upgradient Wells
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Unit: SRH Pond

QQ Plots of Upgradient Wells
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Unit: SRH Pond

Timeseries of Upgradient Wells

Chemical: Boron
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Appendix B − Figure 3
Unit: SRH Pond

Timeseries of Upgradient Wells

Chemical: Chloride
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Appendix B − Figure 3
Unit: SRH Pond

Timeseries of Upgradient Wells

Chemical: Total dissolved solids
Significant Difference (Intrawell Analysis)
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confining/semi-confining unit to document the Atterberg limits and grain size 
distribution.  Samples were containerized, labeled, and transported to the HTS, 
Inc. Consultants (HTS) laboratory in Houston, Texas.  A summary of the 
geotechnical testing results is provided in Table 1.  HTS laboratory test results 
are provided in Appendix B. 
 

4.2.3  Surveying 
 
To better define the water levels and the groundwater flow direction in the 
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5.1.1  Northern CCR Units 
 
The stratigraphic sequence is generally characterized by approximately 8 feet to 
32 feet of unconsolidated material (sands, silts, and low to medium plasticity 
clays), underlain by a clayey/silty to well-sorted sand (groundwater-bearing 
unit) approximately 5 to over 25 feet thick, underlain by grey to brown, high 
plasticity clay (lower confining unit).  The ground water bearing unit is at its 
greatest observed thickness near the so
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Visual classifications of the geologic materials described above are consistent 
with results from the soil materials testing analysis conducted by HTS for 
samples collected at JKS-48, JKS-53, and JKS-54.  The laboratory USCS results 
classify the groundwater-bearing unit from a silty clayey sand (SC-SM) at JKS-54 
to a clayey sand (SC) at JKS-48 and JKS-53.  Hydraulic conductivities from 
cohesive sampl