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Summary for CCR Units §257.90(e)(6) 

At the beginning, end, and throughout 2023, the CCR units were operating under a detection monitoring 

program as described in 40 CFR 257.94. Pursuant to §257.94, statistically significant increases (SSIs) were 

determined for pH at monitoring wells BA-DG1 and BA-DG3 during the Fall 2022 sampling event, for 

fluoride at monitoring well FA-DG4 during the spring 2023 and fall 2023 sampling events and for pH at 

monitoring well BA-DG3 during the spring 2023 and fall 2023 sampling events. The 2023 monitoring data 

are shown on the (oversized) Large Table 1.  

An alternative source demonstration (ASD) has been completed for these well/parameter SSIs for the fall 

2022 and spring 2023 events, as summarized in Appendix B of this report. The statistical results of the fall 

2023 detection monitoring event have been evaluated, and an alternative source investigation is ongoing, 

with results, including an ASD if appropriate, anticipated in spring 2024. Therefore, no assessment 

monitoring program (§257.95), or related corrective or remedial measures (§§257.96, 257.97, and 257.98), 

were necessary for 2023. 
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1 Introduction 

Deseret Power Electric Cooperative (Deseret) operates Bonanza Power Plant, a 500 MW coal-fired 

generation unit near Vernal, Utah. Coal combustion residuals (CCR) from the generating station are placed 

in two on-site CCR units: the Fly Ash Area Landfill and the Bottom Ash Landfill as shown on Figure 1.  

These landfills are existing CCR landfills that are required to comply with the provisions of the 

US Environmental Protection Agency (EPA) CCR Rule (40 CFR Parts 257 and 261 Disposal of Coal 

Combustion Residuals from Electric Utilities). The Fly Ash Area landfill contains primarily fly ash and flue 

gas desulfurization (FGD) solids. The Bottom Ash Area landfill is used to manage bottom ash and boiler 

slag from the facility. 

The location of each of the landfills and their associated groundwater monitoring systems are depicted in 

Figure 1. These systems are not considered Multiunit Groundwater Monitoring Systems. 

1.1 Purpose 

As stated in §257.90(e), the purpose of the Annual Groundwater Monitoring and Corrective Action Report 

(Annual Report) is to: 

• Document the status of the monitoring and corrective action program for the CCR units 

• Summarize key actions completed 

• Describe any problems encountered 

• Discuss actions to resolve the problems 

• Highlight key activities for the upcoming year 

1.2 Status of the Groundwater Monitoring and Corrective Action 

Program 

• Both CCR units were in detection monitoring  

• All wells in the CCR groundwater monitoring system were sampled and analyzed for Appendix III 

parameters  

1.3 CCR Rule Requirements 

This Annual Report has been prepared in accordance with the requirements of §257.90(e) of the CCR Rule, 

as outlined in the following Table 1-1. 
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Table 1-1 CCR Rule Requirements 

CCR Rule Reference Content Required in Report Location 

§257.90(e)(1) 

Map showing the CCR unit and all 

monitoring wells that are part of the 

groundwater monitoring system 

Section 2.1.1 Documentation; see Figure 1 

§257.90(e)(2) 
Discuss any new or decommissioned 

monitoring wells 

Section 2.1.2 Changes to Monitoring 

System 

§257.90(e)(3) 

Provide the number and date groundwater 

samples were collected, and the 

monitoring (i.e., detection or assessment) 

Section 2.2 Monitoring and Analytical 

Results 

§257.90(e)(4) 
Discuss any transition between monitoring 

programs 

Not applicable- no transition between 

monitoring programs has occurred. 

§257.90(e)(5) 
Other information specified in §257.90 

through §257.98 

Section 2.4 Key Actions 

Completed/Problems Encountered 

§257.90(e)(6) Overview at beginning of annual report Summary for CCR Units §257.90(e)(6) 
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2 Groundwater Monitoring and Corrective Action 

Program 

This section documents the status of the groundwater monitoring and corrective action program for the 

CCR units for 2023. The groundwater monitoring system is described in Section 2.1, the monitoring and 

analytical results are described in Section 2.2, groundwater direction and flow rates in Section 2.3, key 

actions completed and problems encountered are described in Section 2.4, and key activities planned for 

2024 are described in Section 2.5.  

2.1 Groundwater Monitoring System 

2.1.1 Documentation 

Figure 1 shows an aerial image of the CCR units and all background (or upgradient) and downgradient 

monitoring wells, including the well identification numbers, that are part of the groundwater monitoring 

program, as required by §257.90(e)(1).  

2.1.2 Changes to Monitoring System 

An existing water level piezometer in the Fly Ash Area previously labeled PZ-212 was added to the 

groundwater monitoring system in late 2022 as a downgradient well (Figure 1). This well was installed in 

late 2021 during the hydrogeologic investigation being conducted separately from the CCR monitoring. 

PZ-212 was renamed FA-DG5 to join the CCR groundwater monitoring system. A baseline sampling 

program was initiated in December 2022 to collect eight independent samples per the CCR Rule. Baseline 

monitoring concluded in September 2023, and FA-DG5 was included in the SSI evaluation during the fall 

2023 monitoring event. 

The location of FA-DG5 is downgradient of the boundary between where upgradient groundwater 

predominantly from the north (represented by FA-UG1) mixes with groundwater from the west (Figure 3). 

In early 2023, downgradient well BA-DG4 was added to the well network for the Bottom Ash Area (Figure 

1). A baseline sampling program has been initiated to collect eight independent samples per the CCR 

Rule. A well log is included in Appendix D. The baseline samples will be collected on an approximately 

6-week schedule. 

The results of 2022-2023 baseline sampling for FA-DG5 and BA-DG4 are included in Appendix D.  

2.2 Monitoring and Analytical Results  

2.2.1 Existing Monitoring System Wells 

As shown in Table 2-1 below, a total of nine detection monitoring groundwater samples were collected 

during the spring 2023 semiannual sampling event, and ten samples were collected during the fall 2023 

semiannual sampling event from the monitoring system wells. Results from the 2023 sampling events are 

included in Table 2-2, Table 2-3, Large Table 1, and Appendix A. 
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Table 2-1 Semiannual Detection Monitoring Well Sample Events 

Well  

Spring 2023 

Semiannual 

Monitoring Date 

Spring 2023 

Resampling Date 

Fall 2023 

Semiannual 

Monitoring Date 

FA-UG1 5/1/2023 -- 10/18/2023 

FA-UG2 (PZ-11) 5/1/2023 -- 10/18/2023 

FA-DG2 5/1/2023 -- 10/24/2023 

FA-DG3 5/2/2023 -- 10/24/2023 

FA-DG4 5/2/2023 6/28/2023 10/24/2023 

FA-DG5 -- -- 10/16/2023 

BA-UG1 5/8/2023 -- 10/18/2023 

BA-DG1 5/8/2023 6/28/2023 10/17/2023 

BA-DG2 5/8/2023 -- 10/17/2023 

BA-DG3 5/8/2023 6/28/2023 10/17/2023 

   
 

Fall 2022 SSIs and Subsequent ASD 

Sampling for the fall 2022 monitoring event was conducted on October 10-12 and 17, 2022. Data received 

on October 31, 2022, indicated two potential SSIs for the fall 2022 event: pH at BA-DG1 and BA-DG3. On 

December 6-7, 2022, verification resamples were taken from wells BA-DG1 and BA-DG3 to verify the 

potential pH SSIs identified from the fall 2022 event. This information was included in the 2022 Annual 

Report (Barr, 2023). SSIs were determined for pH at monitoring wells BA-DG1 and BA-DG3.  

An Alternative Source Demonstration (ASD) memorandum regarding the fall 2022 SSIs was completed on 

April 29, 2023. The results of the ASD concluded that the SSIs were attributable to a source other than the 

CCR units listed in this report. The ASD is provided in Appendix B.  

Spring 2023 SSIs and Subsequent ASD  

Table 2-2 summarizes the verified SSIs determined from the spring 2023 event. During the May 1-2 and 8, 

2023, sampling event, potential SSIs for fluoride at BA-DG1 and FA-DG4 and pH at BA-DG1 and BA-DG3 

were identified. Verification resampling was conducted on June 28, 2023. The complete dataset for the 

detection monitoring event can be found in Large Table 1. 

Table 2-2 Verified SSIs for the Spring 2023 Event 

Well  Constituent/SSI 

BA-DG3 pH 

FA-DG4 Fluoride 

 
 

An ASD was completed with regard to the SSIs for pH and fluoride identified in Table 2-2 on October 31, 

2023. The ASD is included in Appendix B and concluded that the SSIs were attributable to a source other 

than the CCR unit.  
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Fall 2023 Sampling Event 

Sampling for the fall 2023 monitoring event was conducted on October 16-18 and 24, 2023. Preliminary 

statistical assessment of the fall 2023 results again indicated elevated pH at monitoring well BA-DG3 and 

elevated fluoride at monitoring well FA-DG4 (Large Table 1). 

Table 2-3 summarizes the preliminary SSIs determined from the fall event. If verified, the fall 2023 SSIs will 

be evaluated against previous ASDs, and a new ASD will be generated if appropriate. 

Table 2-3 Preliminary SSIs for the Fall 2023 Event 

Well  Constituent/SSI 

BA-DG3 pH 

FA-DG4 Fluoride 

 
 

2.3 Groundwater Flow Direction and Rates 

Groundwater flow rates and gradients were calculated using the data collected from the 2023 water level 

measurements and from aquifer property data presented in the 2017 Groundwater Monitoring System 

Certification (Burns & McDonnell, 2017a). The calculation tables for groundwater flow rates, directions, 

and gradients are located in Appendix C. Groundwater elevation contours are shown for each semiannual 

sampling event on Figure 2 and Figure 3 for the Fly Ash Area and on Figure 4 and Figure 5 for the Bottom 

Ash Area. 

The groundwater in the Fly Ash Landfill area generally flows in the southeast direction (Figure 2 and 

Figure 3) at rates ranging from a low of 0.002 ft/day to a high of 0.099 ft/day with an average horizontal 

gradient of 0.004. Groundwater in the Bottom Ash Landfill area generally flows south (Figure 4 and 

Figure 5) at rates ranging from 0.006 ft/day to 0.051 ft/day with an average horizontal gradient of 0.004 

(Appendix C). 

The flow direction in the northeast corner of the North Evaporation Pond is deflected to the east likely 

due to mounding of the water table under the pond. Groundwater flow upgradient of the Bottom Ash 

Landfill is partly influenced by the capture zone created by the Pumpback system, which creates an area 

of drawdown near the center of the plant site and creates a flow divide north of BA-UG1 so that 

groundwater flow is generally inward toward the main power block (Loughlin, 2017). 

2.4 Key Actions Completed/Problems Encountered 

The following key actions were completed for the groundwater monitoring program through 2023: 

• Completed semiannual detection monitoring sampling for each background and downgradient 

well. 

• Conducted statistical evaluation of the spring 2023 and fall 2023 groundwater detection 

monitoring data.  
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• Determined, pursuant to §257.93(h), that an SSI over background levels did not occur for any of 

the constituents listed in Appendix III at any downgradient monitoring well with the exception of 

pH at BA-DG3 and fluoride at FA-DG4 during the spring and fall 2023 events, as shown in 

Table 2-2 and Table 2-3.  

• Successful ASDs concluded that the source of the SSIs in fall 2022 and spring 2023 was not the 

CCR unit. The ASDs for fall 2022 and spring 2023 are provided in Appendix B.  

• Conducted baseline sample collection at FA-DG5 and added FA-DG5 to the CCR monitoring 

network for the fall 2023 semiannual monitoring event. 

• Implemented baseline sample collection at BA-DG4. 

No problems were encountered in 2023. 

2.5 Key Activities for Upcoming Year 

The following key groundwater monitoring program activities are planned for 2024: 

• Continue semiannual detection monitoring according to the Sampling and Analysis Program 

(Deseret, 2016). 

• Evaluate analytical results from two 2024 semiannual detection monitoring events for SSIs 

according to the CCR Selected Statistical Method Certification (Burns & McDonnell, 2017b). 

• Review the conceptual site model and provide recommendations for improvements to the 

monitoring well network if needed. 

• The fall 2023 SSIs will be evaluated against previous ASDs, and a new ASD will be generated for 

the fall 2023 results per the CCR rule and included in the 2024 Annual CCR Report if appropriate; 

the site will transition to assessment monitoring if no successful ASD is completed.  

• Add BA-DG4 to the CCR monitoring network once baseline sampling is completed. 
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Large Table 1
Water Quality Analytical Data Summary

2023 CCR Annual Report
Deseret Power Cooperative

Boron, total Calcium, total Chloride Fluoride pH 1
Solids, total 
dissolved Sulfate, as SO4

Water Level 
Elevation

Lab Lab Lab Lab Field Lab Lab Field

mg/l mg/l mg/l mg/l pH units mg/l mg/l ft asml

Location Date Sample Type

BA - DG1 5/08/2023 N 15.5 165 1360 7.80 7.1 9700 4420 4986.78
BA - DG1 6/28/2023 R -- -- -- 3.99 7.3 -- -- 4986.63
BA - DG1 6/28/2023 R/FD -- -- -- 3.97 -- -- -- --
BA - DG1 10/17/2023 N 10.8 187 748 < 0.100 U 7.4 10600 4800 4986.33
BA - DG2 5/08/2023 N 53.5 363 719 5.04 7.1 12300 7530 4986.69
BA - DG2 10/17/2023 N 37.0 392 709 3.33 7.2 13100 7770 4986.36
BA - DG3 5/08/2023 N 9.73 29.2 428 9.39 8.1 5000 2610 4985.44
BA - DG3 6/28/2023 R -- -- -- -- 8.2 -- -- 4985.37
BA - DG3 10/17/2023 N 8.96 32.4 399 9.77 8.1 5000 2460 4985.07
BA - DG3 10/17/2023 FD 7.66 27.1 532 7.95 -- 5130 2150 --
BA - UG1 5/08/2023 N 218 353 1370 15.0 6.9 19400 10500 4995.8
BA - UG1 10/18/2023 N 138 444 1450 7.57 7.1 17600 9940 4995.67

FA - DG2 5/01/2023 N 8.30 < 2.0 U 715 50.1 9.0 13500 H 4980 5025.66
FA - DG2 10/24/2023 N 7.71 < 2.0 U 730 47.8 9.1 12600 5130 5025.41
FA - DG3 5/02/2023 N 2.25 2.8 237 8.06 8.6 3900 H 1560 5025.93
FA - DG3 10/24/2023 N 2.29 3.1 220 7.67 8.7 3550 1630 5025.53
FA - DG4 5/02/2023 N 11.3 56.2 984 6.45 7.5 9500 H 3930 5025.36
FA - DG4 6/28/2023 R -- -- -- 5.38 7.6 -- -- 5025.19
FA - DG5 10/16/2023 N 62.2 536 1810 0.981 7.3 12100 J 8910 5026.24
FA - DG5 10/16/2023 FD 62.1 548 1940 1.03 -- 19000 J 9460 --
FA - UG1 5/01/2023 N 0.78 8.0 33.6 2.03 7.9 1010 H 360 J- 5044.23
FA - UG1 5/01/2023 FD 0.73 9.6 35.8 2.32 -- 1050 H 384 --
FA - UG1 10/18/2023 N 0.76 7.4 616 1.95 8.2 1720 329 5043.94
FA - UG2 5/01/2023 N 55.5 506 1650 0.206 6.8 15300 H 8120 5040.58
FA - UG2 10/18/2023 N 46.8 536 1530 0.740 7.0 16800 7910 5040.36

Appendix III Parameters

Analysis Location

Units

Bottom Ash Landfill

Fly Ash Landfill

Page 1 of 2
1/25/2024

\\barr.com\projects\Salt Lake City\44 UT\24\44241001 Deseret Power Bonanza Plant\WorkFiles\2023 CCR Annual Monitoring Report\Tables\Large Table 1 Analytical Data_2023_01242024.xlsx



 Data Footnotes and Qualifiers

-- Not analyzed/Not available.
N Sample Type: Normal

FD Sample Type: Field Duplicate
R Sample Type: Verification Resample

NA NA (not applicable) indicates that a fractional portion of the sample is not part of the analytical testing or field collection procedures.
1 pH was rounded to the nearest tenth for statistical analysis due to instrument precision
H Recommended sample preservation, extraction or analysis holding time was exceeded.
J- The result is an estimated quantity and may be biased low.

J
Estimated detected value. Either certain QC criteria were not met or the concentration is between the laboratory's detection and 
quantitation limits.

U The analyte was analyzed for, but was not detected.

Barr Standard Footnotes and Qualifiers

Page 2 of 2
1/25/2024
\\barr.com\projects\Salt Lake City\44 UT\24\44241001 Deseret Power Bonanza Plant\WorkFiles\2023 CCR Annual Monitoring 
Report\Tables\Large Table 1 Analytical Data_2023_01242024.xlsx
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Appendix A 

Laboratory Reports and Field Sheets 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix B 

Alternative Source Demonstrations (ASD), Bottom Ash Area Landfill, 

Bonanza Power Plant 



Fall 2021 Alternative Source Demonstration (ASD) 



 

 

Spring 2022 Alternative Source Demonstration (ASD) 

  



Appendix C 

Groundwater Flow Direction and Flow Rates 



Appendix D 

FA-DG5 (PZ-212) and BA-DG4 Information 
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