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1. Introduction 
On behalf of Basin Electric Power Cooperative, (Basin), AECOM Technical Services, Inc. (AECOM) has prepared the 
2022 annual report documenting groundwater monitoring and corrective action for the Coal Combustion Residuals 
(CCR) Ponds 2 and 3 Multi-Unit (henceforth referred to as the Multi-Unit) at Basin’s Leland Olds Station (LOS). This is 
the fifth annual groundwater monitoring and corrective action report prepared for this site.  

Section 1 provides background information on the power generating facility, the CCR unit(s) present at the facility, and 
the physical setting of the CCR unit(s), specifically regarding groundwater conditions. Section 2 summarizes CCR 
groundwater monitoring activities conducted prior to January 2022. Section 3 summarizes the groundwater monitoring 
and corrective action activities completed between January and December 2022, and references attachments to this 
report that contain detailed documentation of those activities. Section 4 provides general information about the program 
including transitions and problems encountered in 2022 and actions planned for 2023. Section 5 presents summary 
and conclusions for the reporting period (January through December 2022). Section 6 lists references cited in this 
report. 

Regulatory Background 
The CCR rule, effective on October 19, 2015, established standards for the disposal of CCR in landfills and surface 
impoundments (CCR units). In particular, the rule set forth groundwater monitoring and corrective action requirements 
for CCR units. The rule includes the requirement for an “annual groundwater monitoring and corrective action report” 
(annual report), submitted to the operating record annually on or before January 31 for inactive CCR units, including 
the Multi-Unit. The annual reports are intended to document the status of the groundwater monitoring and corrective 
action program for each CCR unit, summarize key actions completed in the previous year, and project key activities for 
the upcoming year.  

Facility Location and Operational History 
LOS is a coal-based generating station located southeast of Stanton, North Dakota (Figure 1). The plant began 
operating in 1966 and consists of two power generating units with a total power output capacity of 669 megawatts.  

CCR produced at LOS includes fly ash, bottom ash, and flue gas desulfurization waste. 

CCR Unit Description 
The Multi-Unit is located on the east side of the LOS power plant (Figure 1). Closure of Bottom Ash Pond 2 and Pond 3 
was completed in two phases. Phase I construction included the roughly southern half of Ash Pond 2 and was 
completed in 2017. Phase II construction, which addressed the remainder of Pond 2 and all of Pond 3, began in 2019 
and was completed in the third quarter of 2020. A closure notification, completed in accordance with the CCR Rule, 
including certification by a qualified professional engineer that the closure was completed in accordance with the written 
closure plan and the requirements of 40 Code of Federal Regulations (CFR) §257.102, was posted on 
October 26, 2020. 

Pond 2 and Pond 3 are now Closed-in-Place with their last operational configuration presented as Figure 2.   

Physical Setting 
The Multi-Unit is situated in the valley of the Missouri River. The valley floor is relatively flat, with two relatively poorly 
defined terraces ranging from 1,670 feet above mean sea level (ft amsl) to a maximum elevation of 1,715 ft amsl near 
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the southern property boundary. Seven of the CCR monitoring system monitoring wells are located on the lower (first) 
terrace level, while one is located on the upper (second) terrace (Figure 2).  

The geology underlying the Multi-Unit is generally comprised of a minimum of 50 feet of alluvial silt, silty sand, and 
gravel deposits. The upper terrace level appears to be underlain by at least 25 more feet of alluvial deposits than is 
found adjacent to the Multi-Unit. The alluvial deposits are underlain by the Sentinel Butte Formation, which is described 
as 1,000 feet or more of continental deposits consisting of dense clay, weakly cemented sandstone, and mudstone 
interlaced with occasional lignite beds that typically range from 5 to 10 feet in thickness. 

Groundwater at the lower terrace locations is found within alluvial deposits comprised primarily of silty, fine to 
medium-grained sand at depths ranging roughly from 17 to 35 feet below ground surface (ft bgs). Aquifer testing 
completed at monitoring wells MW-2017-3, MW-2017-4, MW-2017-5, and MW-2017-6 indicates hydraulic conductivity 
values within the monitored aquifer range from 1.28 x 10-2 to 6.94 x 10-4 centimeters per second (cm/sec) with a 
geometric mean of approximately 2.0 x 10-3 cm/sec (5.67 feet per day [ft/day]). The potentiometric surface of the 
uppermost groundwater underlying the lower terrace area is typically encountered at elevations between 1,658 to 
1,662 ft amsl depending on the stage of the adjacent Missouri River. Although the direction of groundwater flow is highly 
influenced by changes in the elevation of the Missouri River, the net flow direction is expected to be eastward in the 
general direction of river flow with some flow northward into the river. Groundwater at the upper terrace is perched at a 
considerably higher elevation with limited hydraulic connection to the lower terrace. As a result, the groundwater from 
the upper terrace is expected to act as a limited background/upgradient influence on the uppermost aquifer at the 
Multi-Unit.  
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2. CCR Groundwater Monitoring and Corrective 
Action Activities Prior to January 2022 

The regulatory process for CCR groundwater monitoring and corrective action is established by 40 CFR 
Sections 257.90 through 257.98. The process includes a phased approach to groundwater monitoring, leading (if 
applicable) to the establishment of groundwater protection standards (GWPSs) for each CCR unit. Exceedances of the 
GWPSs that are determined to be statistically significant can trigger requirements for additional groundwater 
characterization and Assessment of Corrective Measures followed by selection of remedy and remedy implementation.  

The following paragraphs provide a summary of CCR groundwater monitoring activities performed prior to 2022.  

Groundwater monitoring at the Multi-Unit is performed using a network of monitoring wells that includes both wells to 
monitor background water quality that is not potentially influenced by the presence of the CCR unit, and wells placed 
at the downgradient boundary of the unit (Figure 2). The hydro-stratigraphic position of the CCR monitoring wells 
selected for sampling background and downgradient groundwater quality for the LOS CCR unit is summarized below: 

CCR unit Background wells Downgradient wells 

Ponds 2 and 3 Multi-Unit MW-2017-1 and MW-
2017-8 

MW-2017-2, MW-2017-3, MW-2017-4, MW-
2017-5, MW-2017-6, and MW-2017-7 

 

Baseline monitoring for the Multi-Unit, initiated in September 2017, involved sampling groundwater for 40 CFR Part 
257 Appendix III and IV constituents over eight monitoring events. Baseline monitoring events were performed in 
general accordance with procedures established in the site-specific Sampling and Analysis Plan (SAP; [AECOM 
2019a]), updated on June 22, 2022, for a change in the purging method from bladder to submersible pump in two 
monitoring wells.  A copy of the SAP is included in the facility’s Operating Record. The SAP describes the procedures 
for equipment calibration, monitoring well water level measurement, monitoring well purging and sampling, sample 
custody, sample shipping, laboratory analysis, and documentation requirements for each groundwater sample 
submitted.  

The results of baseline monitoring were presented and discussed in the First Annual Groundwater Monitoring and 
Corrective Action Report, Fall 2017-Spring 2019 (AECOM 2019b) issued on July 31, 2019. The LOS Multi-Unit was 
placed in detection monitoring in the fall of 2019 with the first groundwater sampling event completed in November 
2019, then twice annually thereafter.  The results of detection monitoring at the Multi-Unit completed between August 
2019 and December 2021 are presented and discussed in the Second, Third, and Fourth Annual Groundwater 
Monitoring and Corrective Action Reports issued January 31, 2020 (AECOM 2020); January 31, 2021 (AECOM 2021); 
and January 31, 2022 (AECOM 2022a).   
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as Attachment B. Baseline groundwater monitoring events are expected to begin in spring of 2023 with analysis for 
the constituents listed in Part 257 Appendix III. 

Statistical Procedures and Analysis 
The cumulative groundwater data collected for Appendix III indicator parameters at the LOS Multi-Unit were evaluated 
in accordance with the statistical procedures as certified on April 17, 2019 (AECOM 2019c). Program monitoring wells 
MW-2017-1 and MW-2017-8 are the designated background monitoring well locations for the LOS Multi-Unit for 
statistical comparison to downgradient monitoring wells MW-2017-2 through MW-2017-7 during the 2022 reporting 
period.  

The Appendix III groundwater quality data collected in 2022 were evaluated using an interwell approach that statistically 
compared constituent concentrations at downgradient monitoring wells to those present at the background monitoring 
wells.  

ProUCL Version 5.1 was selected for the development of site-specific background upper prediction limits (UPLs) with 
a 95-percent confidence for each Appendix III constituent utilizing monitoring well data from background monitoring 
wells MW-2017-1 and MW-2017-8 collected between March 2018 and October 2020. The input file used for 
development of the UPLs is provided as Attachment C. A lower prediction limit (LPL) was also developed for pH which 
is a two-sided parameter.  The concentrations of detected Appendix III constituents were entered as reported by the 
laboratory (non-detections set to Reporting Limit and evaluated using ProUCL to determine if the population exhibited 
a normal, lognormal, or nonparametric distribution.  

Data from the downgradient monitoring wells were compared to the UPL to identify statistically significant increases 
(SSIs) over background. For pH, the data were also compared to determine whether it was below the LPL. The results 
of the analyses, including the UPLs, and LPL for pH, are provided in Table 1.   

Table 2 provides a summary of the Appendix III constituents with verified and unverified SSIs above background. No 
SSIs were identified for boron, calcium, chloride, fluoride, pH, sulfate, or total dissolved solids (TDS). Therefore, it is 
recommended the Multi-Unit continue detection monitoring for 2023. 
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4. General Information  
The following subsections summarize any problems encountered in the LOS Multi-Unit CCR program through 2022, 
any resolutions to those problems, and upcoming actions planned for 2023.  

Program Transitions 2022 
There were no program transitions during the January to December 2022 monitoring period.  

Problems Encountered 
No problems were encountered during the January to December 2022 monitoring period.  

Actions Planned for 2023 
Basin plans on continuing the detection monitoring program for the Multi-Unit in 2022. The detection monitoring program 
will include semi-annual groundwater sampling events and the required statistical evaluations.  

Basin plans to conduct sampling of groundwater from the monitoring wells newly installed in October 2022 
(MW-2017-10 and MW-2017-11).  The sampling events are anticipated to coincide with the semiannual detection 
monitoring events to be completed for the Multi-Unit program wells in 2022.  The samples are anticipated to be 
submitted for laboratory analysis for CCR Rule Part 257 Appendix III constituents for spatial and historical comparison. 
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5. Summary and Conclusions 
Basin conducted two rounds of CCR groundwater detection monitoring at the Multi-Unit in June and October 2022. The 
results were used to establish background groundwater quality for Appendix III constituents in the uppermost aquifer, 
identify appropriate UPLs, and determine whether any UPLs represent SSIs downgradient of the Multi-Unit.  

Basin installed two monitoring wells at the site in October 2022 to further evaluate the groundwater conditions along 
the eastern edge of the former Ponds 2 and 3 footprints.  

The statistical analysis results indicate that none of the Appendix III constituent concentrations represent SSIs over 
background. Based on these results, assessment monitoring is not required at the LOS Multi-Unit. Detection monitoring 
will continue at the site in 2023. 
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Table 1 2022 Statistical Analysis Methods and Background Upper/Lower Prediction Limits LOS Pond 2 and 
Pond 3 (Multi-Unit) CCR Monitoring Well Network Leland Olds Station – Stanton, North Dakota 

Parameter 
(Units) 

Number of 
Samples 

Percent 
Nondetects 

Normal or 
Lognormal 

Distribution? 
Statistical 

Method 
Background 

Prediction Limit 

Boron (mg/L) 18 0 No/No 
Nonparametric  

95% UPL 2.37 

Calcium (mg/L) 18 0 Yes/No 
Parametric  
95% UPL 167 

Chloride (mg/L) 18 0 No/No 
Nonparametric  

95% UPL 25 

Fluoride (mg/L) 18 83 No/No 
Nonparametric  

95% UPL 4.68 

pH (standard units) 18 0 Yes/Yes 
Parametric  

95% LPL/UPL 6.80/7.59 

Sulfate (mg/L) 18 0 No/No 
Nonparametric 

95% UPL 2,100 

TDS (mg/L) 18 0 No/No 
Nonparametric  

95% UPL 4,000 

Notes: 
Note analytical data from the background monitoring wells collected between March 2018 and October 2020 were used to develop 
an UPL for all Appendix III constituents, and an LPL for pH, at 95 percent confidence. 
LPL = lower prediction limit 
mg/L= milligrams per liter 
TDS = total dissolved solids 
UPL = upper prediction limit 
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Table 2 2022 Statistical Method Analysis and Results LOS Pond 2 and Pond 3 (Multi-Unit) CCR Monitoring 
Well Network Leland Olds Station – Stanton, North Dakota 

Well  Location  B Ca Cl F 
pH 

(LPL/UPL) SO4 TDS 

MW-2017-2 Downgradient                 
MW-2017-3 Downgradient                 
MW-2017-4 Downgradient                 
MW-2017-5 Downgradient                 
MW-2017-6 Downgradient                 
MW-2017-7 Downgradient                 

Notes:                   
SSIs determined using interwell upper prediction limits (UPLs) at background monitoring wells MW-2017-1 and MW-2017-8   
  Less than or equal to background upper prediction limit (UPL) or greater than lower prediction limit (LPL) for pH 

  Unverified statistically significant increase (SSI) over background UPL or below background LPL for pH   
  Verified SSI over background UPL or below background LPL for pH         

 
  

 
 
 



January – December 2022 Annual Groundwater 
Monitoring and Corrective Action Report 
Former Pond 2 and 3 Multi-Unit 
CCR Monitoring Program 
 

 
  

Basin Electric Power Cooperative 
 Leland Olds Station  

 

 
AECOM     

 

 

Attachment A  
2022 Sampling and Analysis Report, Former LOS 
Pond 2 and Pond 3 Multi-Unit CCR Monitoring 
Program 
  



 

 

2022 Sampling and Analysis Report, 
Former LOS Pond 2 and Pond 3 Multi-Unit 
CCR Monitoring Program 
 
Leland Olds Station 
Stanton, North Dakota 
 
Basin Electric Power Cooperative 
 
January 31, 2023 
 
 
 
 
 

 

 
Prepared for: 
Basin Electric Power Cooperative 
Bismarck, North Dakota 
 

Prepared by: 
AECOM 
525 Vine Street 
Suite 1800 
Cincinnati, OH. 45202 
aecom.com 
 
Project #60634880 
 



January – December 2022                                            
Former LOS Pond 2 and Pond 3 Multi-Unit 
CCR Monitoring Program Sampling and Analysis Report 

 
  

Basin Electric Power Cooperative 
 Leland Olds Station  

 

i 
 

Table of Contents 

List of Acronyms .......................................................................................................................................................... ii 
1. Introduction ...................................................................................................................................... 3 

2. Groundwater Flow ............................................................................................................................ 3 

3. Groundwater Quality ........................................................................................................................ 4 

 

Figures 
Figure 1 LOS CCR Monitoring Well Network and Potentiometric Surface Map - June 21, 2022 
Figure 2 LOS CCR Monitoring Well Network – October 4, 2022  
 
Tables 
Table 1A Groundwater Level Measurements and Elevations, June 21, 2022 
Table 1B Groundwater Level Measurements and Elevations, October 4, 2022 
Table 2 Estimated Groundwater Gradients and Seepage Velocity 
Table 3 Analytical Results Summary 
 
Appendix  
Appendix A Analytical Laboratory Reports, June 2022, and October 2022 Monitoring Events 
 
 



January – December 2022                                            
Former LOS Pond 2 and Pond 3 Multi-Unit 
CCR Monitoring Program Sampling and Analysis Report 

 
  

Basin Electric Power Cooperative 
 Leland Olds Station  

 

ii 
 

List of Acronyms 
AECOM AECOM Technical Services, Inc. 

Basin Basin Electric Power Cooperative 

CCR Coal Combustion Residuals 

CFR Code of Federal Regulations 

EPA United States Environmental Protection Agency 

LOS Leland Olds Station 

 
 



January - December 2022 Sampling and 
Analysis Report, CCR Monitoring Program 

 
  

Basin Electric Power Cooperative 
 Leland Olds Station  

 

3 
 

1. Introduction 
On behalf of Basin Electric Power Cooperative (Basin), AECOM Technical Services, Inc. (AECOM) prepared this Coal 
Combustion Residuals (CCR) Groundwater Sampling and Analysis Report for the Pond 2 and Pond 3 Multi-Unit at 
Basin’s Leland Olds Station (LOS).  The objective of the report is to provide a description of the field and office 
activities performed between January and December of 2022. 

This Sampling and Analysis Report was prepared to present the results of sampling and analysis of groundwater 
conducted for the monitoring requirements of the United States Environmental Protection Agency (EPA) CCR rule 
(Chapter 40 of the Code of Federal Regulations [CFR], Sections 257.90 to 257.98).  Specifically, the report presents 
the data collected for the groundwater Detection monitoring events conducted in June and October of 2022. 

2. Groundwater Flow 
As required by 40 CFR Section 257.93(c), groundwater elevations were measured for each well prior to purging each 
time groundwater was sampled.  The measurements, presented in Tables 1A and 1B, were used to create a 
potentiometric surface map for the uppermost aquifer for the Detection monitoring events completed in June and 
October 2022, respectively.  The resulting potentiometric surface maps, presented as Figures 1 and 2, were used to 
evaluate the direction of groundwater flow and hydraulic gradient for the subject CCR unit for each event. The 
potentiometric surface and direction of groundwater flow at the site is primarily controlled by changes in the river 
stage elevation of the Missouri River.  In both June and October 2022, groundwater flow was generally northeast 
toward the Missouri River.  The seasonal flow directions observed in 2022 are generally consistent with those most 
observed during previous monitoring events.  Previous reporting periods have, on occasion, observed groundwater 
flow reversal to the south-southwest away from the Missouri River and then swinging broadly down-valley to the east-
southeast.  Groundwater flow velocities for the 2022 Detection monitoring events were calculated and are 
summarized in Table 2. The velocities calculated for the 2022 events are generally consistent with those observed 
historically.   

Based on the groundwater flow conditions documented in this chapter, the relative function of the monitoring wells 
employed in the LOS CCR groundwater monitoring system is as follows: 

CCR unit Background wells Downgradient wells 

Pond 2 and Pond 3 Multi-Unit MW-2017-1 and MW-2017-8 MW-2017-2, MW-2017-3, MW-2017-4, MW-2017-
5, MW-2017-6, and MW-2017-7 

 

Additional evaluation of site background was initiated in 2020, including gauging, sampling, and installation.  
MW-2017-8D was installed in the vicinity of MW-2017-8 to confirm the presence of clay observed at the bottom of 
MW-2017-8, establishing the top of bedrock at this location.  The boring was advanced through this clay to a depth of 
61.5 feet below ground surface where a 2.5-foot-thick groundwater-yielding lignite bed was identified.  MW-2017-8D 
was screened across this lignite to allow for further evaluation of the groundwater chemistry.  Another well, identified 
as MW-2017-9, was installed in October 2020 to aid in the characterization of the area southwest of the Multi-Unit.  
Two additional wells identified as MW-2017-10 and MW-2017-11 were installed in October 2022 to further evaluate 
groundwater quality on the east side of former Pond 2 and Pond 3.  The surveyed location of each of these wells is 
presented in the Potentiometric Surface Maps (Figure 1 and Figure 2).   
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3. Groundwater Quality 
The analytical testing laboratory provided a report presenting the results of laboratory analysis for the June and 
October 2022 Detection monitoring events.  The laboratory report is included in the operating record and was 
reviewed for completeness against the project-required methods and the chain-of-custody forms.  The laboratory 
report was also reviewed for holding times, and to check that the data was appropriately flagged based on the quality 
assurance/quality control data provided.  A data validation report was prepared for the monitoring event and is 
included in the operating record.  The validated results for the June and October 2022 sampling events are compiled 
into summary form as presented in Table 3 with final laboratory reports for each event included as Appendix A. 
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Table  1A. First Half 2022 - Groundwater Monitoring Water Levels and Elevations

Reference ElevationJune 21, 2022Groundwater
Top of CasingDepth to WaterElevation

Well ID (feet, NAVD 88)(feet) (feet, NAVD 88)
MW-2017-1 1,683.86 25.33 1,658.53
MW-2017-2 1,681.03 22.81 1,658.22
MW-2017-3 1,682.36 24.15 1,658.21
MW-2017-4 1,684.13 25.77 1,658.36
MW-2017-5 1,691.72 31.90 1,659.82
MW-2017-6 1,693.44 34.95 1,658.49
MW-2017-7 1,698.25 38.72 1,659.53
MW-2017-8 1,717.23 28.86 1,688.37
MW-2017-8D 1,716.27 37.90 1,678.37
MW-2017-9 1,709.93 50.80 1,659.13
*Missouri River at approximately 1200 on 6/21/2022 1657.4
* Elevation as reported at Leland Olds Station River Intake in Stanton ND. 

Stanton, North Dakota

CCR Monitoring Wells
LOS Pond 2 and Pond 3 - Multi-unit 
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Table  1B. Second Half 2022 - Groundwater Monitoring Water Levels and Elevations

Reference ElevationOctober 4, 2022Groundwater
Top of CasingDepth to WaterElevation

Well ID (feet, NAVD 88)(feet) (feet, NAVD 88)
MW-2017-1 1,683.86 26.48 1,657.38
MW-2017-2 1,681.03 23.84 1,657.19
MW-2017-3 1,682.36 25.15 1,657.21
MW-2017-4 1,684.13 27.05 1,657.08
MW-2017-5 1,691.72 34.35 1,657.37
MW-2017-6 1,693.44 35.81 1,657.63
MW-2017-7 1,698.25 40.50 1,657.75
MW-2017-8 1,717.23 29.00 1,688.23
MW-2017-8D 1,716.27 38.28 1,677.99
MW-2017-9 1,709.93 NM Not Measured
*Missouri River at approximately 1200 on 10/4/2022 1657.0
* Elevation as reported at Leland Olds Station River Intake in Stanton ND. 

CCR Monitoring Wells
LOS Pond 2 and Pond 3 - Multi-unit 
Stanton, North Dakota

 1 of 1
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Table 2. Estimated Groundwater Gradient And Seepage Velocity 
CCR Program Monitoring Wells 
Leland Olds Station Pond 2 And Pond 3 Multi-Unit ï Stanton, North Dakota 

Date of event dl (ft) dh (ft) i (ft/ft) ne K (ft/day) vs (ft/day) 
3/12/2018 Insufficient Data:  Limited site access due to high water   
4/17/2018 307 0.25 0.00081 0.33 1.16E+01 2.86E-02 

6/14/2018* 493 0.25 0.00051 0.33 1.16E+01 1.78E-02 

7/23/2018* 397 0.5 0.00126 0.33 1.16E+01 4.43E-02 

9/27/2018* 480 0.25 0.00052 0.33 1.16E+01 1.83E-02 

3/12/2019 337 0.5 0.00148 0.33 1.16E+01 5.22E-02 

3/27/2019 300 0.5 0.00167 0.33 1.16E+01 5.86E-02 

4/9/2019 303 0.75 0.00248 0.33 1.16E+01 8.70E-02 

11/11/2019*  300 0.1 0.00033 0.33 1.16E+01 1.17E-02 

6/8/2020* 960 0.29 0.00030 0.33 1.16E+01 1.06E-02 

10/5/2020 810 0.6 0.00074 0.33 1.16E+01 2.60E-02 

5/11/2021 620 0.2 0.00032 0.33 1.16E+01 1.13E-02 

9/21/2021 700 0.4 0.00057 0.33 1.16E+01 2.01E-02 

6/21/2022 610 0.04 0.000066 0.33 1.16E+01 2.30E-03 

10/4/2022 840 0.4 0.00048 0.33 1.16E+01 1.67E-02 
 
dl = Horizontal separation between upgradient and downgradient locations perpendicular to potentiometric contours 
dh = Change in hydraulic head between upgradient and downgradient locations 
i = Hydraulic gradient (change in elevation over distance) 
ne = Site average porosity of 33%  
K = Site average hydraulic conductivity of 11.6 ft/day from slug tests at site 
vs = Seepage Velocity (ft/day) 
* =  Groundwater flow direction during event was from river to aquifer  
Hydraulic Gradient Governing Equation1 ï  

Seepage Velocity Governing Equation2 ï  
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Table 3. Detection-Mode (Appendix III) Analytical Results Summary (March 2018- October 2022). LOS Pond 2 and Pond 3 Multi-Unit CCR
Monitoring Well Network Leland Olds Station - Stanton, North Dakota

Well ID Event Date
MW-2017-1 Event 01 3/12/18 2 F1 100 8.8 < 0.5 U 6.95 210 710
MW-2017-1 Event 02 4/17/18 2.1 F1 96 9.4 < 0.5 U 6.86 200 680
MW-2017-1 Event 03 6/14/18 2.2 89 8.2 < 0.5 U 7.06 220 690 H
MW-2017-1 Event 04 7/25/18 2.36 F1 91.1 8.73 < 0.5 U 7.21 218 710
MW-2017-1 Event 05 8/27/18 2.37 89.6 8.65 < 0.5 U 7.38 219 707
MW-2017-1 Event 06 3/12/19 2.15 103 8.5 H < 0.5 UH 7.19 217 H 735
MW-2017-1 Event 07 3/27/19 2.02 98.3 8.53 HF1 < 0.5 UH 7.26 212 H 718
MW-2017-1 Event 08 4/9/19 2.02 107 8.91 < 0.5 U 7.23 221 761 H
MW-2017-1 Event 09 11/12/19 1.11 130 9 0.426 7.73 233 740
MW-2017-1 Event 10 6/8/20 1.04 150 7.74 < 0.5 U 6.86 260 1050
MW-2017-1 Event 11 10/5/20 0.964 158 9.87 < 0.5 U 7.01 270 960
MW-2017-1 Event 12 5/12/21 0.828 160 8.73 0.636 6.87 238 1030
MW-2017-1 Event 13 9/21/21 0.793 156 9.9 0.546 6.84 227 980
MW-2017-1 Event 14 6/22/22 0.659 160 9.7 < 0.5 U 6.65 219 906
MW-2017-1 Event 15 10/5/22 0.53 170 11.8 0.38 7.14 195 975

MW-2017-1 Dup Event 01 3/12/18 2.1 110 8.8 < 0.5 U 6.95 210 710 H
MW-2017-1 Dup Event 02 4/17/18 2.1 97 8.7 < 0.5 U 6.86 190 720
MW-2017-1 Dup Event 03 6/14/18 2.3 92 8.2 < 0.5 U 7.06 220 720
MW-2017-1 Dup Event 04 7/25/18 2.34 90.3 8.74 < 0.5 U 7.21 215 710
MW-2017-1 Dup Event 05 8/27/18 2.42 91.1 8.73 < 0.5 U 7.38 220 717
MW-2017-1 Dup Event 06 3/12/19 2.18 106 9.23 H < 0.5 UH 7.19 219 H 742
MW-2017-1 Dup Event 07 3/27/19 2.25 106 8.46 H < 0.5 UH 7.26 211 H 740
MW-2017-1 Dup Event 08 4/9/19 2.02 109 9 < 0.5 U 7.23 218 773 H
MW-2017-1 Dup Event 14 6/22/22 0.665 161 9.77 < 0.5 U 6.65 234 882

MW-2017-2 Event 01 3/12/18 1.6 120 12 < 0.5 U 6.88 320 920
MW-2017-2 Event 02 4/17/18 1.4 130 12 < 0.5 U 7.37 330 930
MW-2017-2 Event 03 6/14/18 1.3 130 10 < 0.5 U 7.04 320 890 H
MW-2017-2 Event 04 7/23/18 1.6 73.7 10.6 0.608 7.19 262 690
MW-2017-2 Event 05 8/27/18 1.61 74.1 10.5 0.537 7.49 261 < 10.0 U
MW-2017-2 Event 06 3/12/19 1.18 120 11.8 H < 0.5 UH 7.19 323 H 910
MW-2017-2 Event 07 3/27/19 1.13 122 11.2 H < 0.5 UH 7.12 336 H 948
MW-2017-2 Event 08 4/9/19 1.22 121 11.3 < 0.5 U 7.25 308 853 H
MW-2017-2 Event 09 11/12/19 0.82 75.3 10.7 0.524 7.94 231 676
MW-2017-2 Event 10 6/9/20 1.3 82.7 8.13 < 0.5 U 7.26 233 732
MW-2017-2 Event 11 10/6/20 1.18 91.7 10.1 < 0.5 U 7.05 269 803
MW-2017-2 Event 12 5/12/21 1.36 81.2 8.47 < 0.5 U 7.09 244 690
MW-2017-2 Event 13 9/21/21 1.47 70.8 10.1 0.54 7.1 258 677
MW-2017-2 Event 14 6/22/22 1.47 90.2 10.6 < 0.5 U 6.84 305 755
MW-2017-2 Event 15 10/5/22 1.24 86.1 11.7 0.44 7.35 266 763

MW-2017-2 Dup Event 10 6/9/20 1.31 83.2 8.1 < 0.5 U 7.05 233 770

MW-2017-3 Event 01 3/12/18 1.6 84 11 0.5 6.71 190 760
MW-2017-3 Event 02 4/17/18 1.6 87 11 < 0.5 U 7.04 190 750
MW-2017-3 Event 03 6/14/18 1.6 84 9.4 < 0.5 U 7.1 200 750 H
MW-2017-3 Event 04 7/23/18 1.57 87.2 10.6 < 0.5 U 7.09 184 770
MW-2017-3 Event 05 8/27/18 1.61 81.4 10.5 < 0.5 U 7.35 187 765
MW-2017-3 Event 06 3/12/19 1.63 81.1 10.7 H < 0.5 UH 7.25 190 H 765
MW-2017-3 Event 07 3/27/19 1.75 F1 80.3 10.6 H 0.516 H 7.15 182 H 756
MW-2017-3 Event 08 4/9/19 1.71 84.7 10.9 0.523 7.3 190 739 H
MW-2017-3 Event 09 11/11/19 1.45 72.4 10.6 0.498 7.86 184 710
MW-2017-3 Event 10 6/8/20 1.62 76 8.09 < 0.5 U 7.31 173 764
MW-2017-3 Event 11 10/6/20 1.7 80.4 9.8 < 0.5 U 7.04 194 754
MW-2017-3 Event 12 5/12/21 1.68 84.4 8.43 < 0.5 U 6.87 169 765
MW-2017-3 Event 13 9/22/21 1.73 89.9 9.71 0.591 7.1 188 F1 792
MW-2017-3 Event 14 6/22/22 1.61 105 9.9 < 0.5 U 6.8 188 838
MW-2017-3 Event 15 10/4/22 1.50 112 11.6 0.48 7.29 180 888

MW-2017-3 Dup Event 09 11/11/19 1.97 105 10.6 0.498 7.86 186 714
MW-2017-3 Dup Event 12 5/12/21 1.7 85.9 8.35 < 0.5 U 6.87 174 797
MW-2017-3 Dup Event 15 10/4/22 1.50 111 11.6 0.47 7.29 185 951

MW-2017-4 Event 01 3/12/18 1.4 140 9.8 0.75 6.82 300 830
MW-2017-4 Event 02 4/17/18 1.2 140 10 0.77 6.64 310 860
MW-2017-4 Event 03 6/14/18 1.2 140 9.3 0.59 7.02 300 870 H
MW-2017-4 Event 04 7/25/18 1.13 128 10.4 0.791 7.06 252 800
MW-2017-4 Event 05 8/28/18 1.15 127 10.3 0.79 7.31 292 818
MW-2017-4 Event 06 3/12/19 1.35 139 10.1 H 0.716 H 7.1 307 H 788
MW-2017-4 Event 07 3/27/19 1.47 133 9.55 H 0.725 H 7.06 294 H 850
MW-2017-4 Event 08 4/9/19 1.6 154 9.75 0.747 7.07 294 854 H
MW-2017-4 Event 09 11/11/19 1.74 78.5 10.4 0.768 7.78 289 832
MW-2017-4 Event 10 6/8/20 1.23 118 7.89 0.622 6.3 281 836
MW-2017-4 Event 11 10/6/20 1.45 134 9.1 0.509 6.8 291 F1 835
MW-2017-4 Event 12 5/12/21 1.25 124 8.3 0.595 7.12 295 825
MW-2017-4 Event 13 9/22/21 1.42 135 8.43 0.787 6.93 286 808
MW-2017-4 Event 14 6/21/22 1.25 128 10.2 0.768 F1 6.86 334 804
MW-2017-4 Event 15 10/4/22 1.29 134 10.9 0.77 7.11 289 807

mg/L mg/L

Appendix III Constituents
Boron Calcium Chloride Fluoride pH Sulfate TDS
mg/L mg/L mg/L mg/L SU
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Table 3. Detection-Mode (Appendix III) Analytical Results Summary (March 2018- October 2022). LOS Pond 2 and Pond 3 Multi-Unit CCR
Monitoring Well Network Leland Olds Station - Stanton, North Dakota

Well ID Event Date mg/L mg/L

Appendix III Constituents
Boron Calcium Chloride Fluoride pH Sulfate TDS
mg/L mg/L mg/L mg/L SU

MW-2017-5 Event 02 4/18/18 0.64 82 11 < 0.5 U 7.17 300 660
MW-2017-5 Event 03 6/14/18 0.74 82 9.5 < 0.5 U 6.98 290 650 H
MW-2017-5 Event 04 7/25/18 0.753 82.2 10.5 < 0.5 U 7.04 361 670
MW-2017-5 Event 05 8/28/18 0.87 84.1 10.4 0.514 7.34 304 676
MW-2017-5 Event 06 3/12/19 0.89 86.8 10.7 H 0.711 H 7.7 315 H 685
MW-2017-5 Event 07 3/27/19 0.897 79.7 11.1 H 0.778 H 7.49 314 H 659
MW-2017-5 Event 08 4/9/19 0.963 87.6 11.3 0.784 7.4 310 668 H
MW-2017-5 Event 09 11/11/19 1.78 82.3 11 0.812 7.42 293 628
MW-2017-5 Event Supp 11/1/18 0.93 85.4 10.8 0.64 7.22 321 1130
MW-2017-5 Event 10 6/8/20 0.68 53.9 8.01 1.04 8.91 257 636
MW-2017-5 Event 11 10/20/20 0.811 77.7 8.66 0.897 7.22 272 H 676
MW-2017-5 Event 12 5/11/21 0.842 83.1 8.86 0.753 7.52 273 646
MW-2017-5 Event 13 9/23/21 0.827 84.4 9.39 0.86 7.42 292 655
MW-2017-5 Event 14 6/21/22 0.838 85.6 10.8 0.878 7.03 303 628
MW-2017-5 Event 15 10/4/22 0.76 83.3 11.7 0.93 7.44 283 631

MW-2017-6 Event 02 4/18/18 2.6 87 8.3 < 0.5 U 11.79 220 630
MW-2017-6 Event 03 6/14/18 1.2 63 10 < 0.5 U 11.66 220 430 H
MW-2017-6 Event 04 7/25/18 1.06 65.8 11 0.503 10.08 212 470
MW-2017-6 Event 05 8/28/18 1.05 56.4 11.1 0.54 10.05 197 490
MW-2017-6 Event 06 3/12/19 1.26 55.5 11.1 H 0.545 H 9.52 205 H 534
MW-2017-6 Event 07 3/27/19 11.4 60.6 5.03 H 0.634 H 11.52 502 H 619
MW-2017-6 Event 08 4/9/19 5.06 46.5 9.17 < 0.5 U 11.81 270 618 H
MW-2017-6 Event 09 11/11/19 1.77 39.4 10.4 0.513 9.57 218 552
MW-2017-6 Event Supp 11/1/18 1.1 53.9 11.7 < 0.5 U 10.02 221 435
MW-2017-6 Event 10 6/8/20 1.61 54.5 7.98 0.505 8.03 205 610
MW-2017-6 Event 11 10/20/20 1.76 59.9 8.07 < 0.5 UH 7.49 267 640
MW-2017-6 Event 12 5/11/21 1.72 57.8 8.52 < 0.5 U 7.36 185 611
MW-2017-6 Event 13 9/23/21 1.51 62.8 8.9 0.587 7.65 221 608
MW-2017-6 Event 14 6/21/22 1.76 64.3 10.3 0.565 7.35 194 594
MW-2017-6 Event 15 10/4/22 1.56 60.3 11.5 0.60 7.43 187 577

MW-2017-7 Event 01 3/14/18 1.9 65 11 1.0 6.58 310 690
MW-2017-7 Event 02 4/17/18 2 70 11 1.0 7.35 320 690
MW-2017-7 Event 03 6/15/18 1.9 66 < 30 U < 5.0 U 7.54 280 720 H
MW-2017-7 Event 04 7/25/18 2 67.5 < 15 U < 2.5 U 7.48 291 750
MW-2017-7 Event 05 8/28/18 2.07 65.2 < 30 U < 5.0 U 7.78 300 696
MW-2017-7 Event 06 3/12/19 2.05 67.8 11.1 H 1.26 H 7.34 315 H 722
MW-2017-7 Event 07 3/27/19 1.96 63.1 11.1 H 1.39 H 7.96 302 H 701
MW-2017-7 Event 08 4/9/19 2.04 67.2 < 300 U < 50 U 7.37 1030 896 H
MW-2017-7 Event 09 11/11/19 2.16 59.4 10.6 1.37 7.49 309 686
MW-2017-7 Event 10 6/8/20 1.9 58.2 8.49 1.6 7.06 293 719
MW-2017-7 Event 11 10/5/20 2.14 61.1 10.8 1.24 7.26 270 597
MW-2017-7 Event 12 5/11/21 1.8 60.6 8.64 1.53 7.3 248 773
MW-2017-7 Event 13 9/21/21 1.85 61.4 10.1 1.93 7.22 284 747
MW-2017-7 Event 14 6/21/22 1.94 61.9 10.7 2.27 6.93 328 728
MW-2017-7 Event 15 10/4/22 1.94 64.4 12.5 1.61 7.51 319 722

MW-2017-7 Dup Event 13 9/21/21 1.73 88.7 8.98 0.572 7.22 192 778

MW-2017-8 Event 01 3/14/18 0.48 150 25 < 1.0 U 7.03 2000 3800
MW-2017-8 Event 02 4/18/18 0.46 150 25 < 1.0 U 7.38 2100 4000
MW-2017-8 Event 03 6/15/18 0.46 140 22 < 1.0 U 7.19 2100 4000 H
MW-2017-8 Event 04 7/25/18 0.465 145 24.3 < 1.0 U 7.23 2010 3900
MW-2017-8 Event 05 8/28/18 0.468 140 24 < 1.0 U 7.52 2020 3880 H
MW-2017-8 Event 10 6/8/20 0.453 133 20.8 4.68 7.29 1860 3800
MW-2017-8 Event 11 10/6/20 0.48 137 24.6 4.57 7.16 1960 2960
MW-2017-8 Event 12 5/12/21 0.499 136 22.5 1.01 7.15 2010 3960
MW-2017-8 Event 13 9/30/21 0.504 136 26.8 < 0.5 U 7.27 2020 3770
MW-2017-8 Event 14 6/22/22 0.514 133 25.7 < 0.5 U 7.13 1920 3240
MW-2017-8 Event 15 10/4/22 0.41 132 25.2 0.39 7.44 1850 3920

MW-2017-8D Event 11 10/21/20 0.699 13.4 11.8 0.55 7.8 354 1880
MW-2017-8D Event 12 5/12/21 0.695 9.43 12.6 0.837 7.56 364 1930
MW-2017-8D Event 13 9/22/21 0.73 8.19 15.6 0.503 7.96 373 1980
MW-2017-8D Event 14 6/22/22 0.775 8.71 15 0.504 7.71 396 1860
MW-2017-8D Event 15 10/4/22 0.66 8.56 17.8 0.61 7.98 416 1990

MW-2017-8D-Dup Event 11 10/21/20 0.659 17.1 11.4 0.52 7.8 332 1980
MW-2017-8D-Dup Event 14 6/22/22 0.767 8.7 15 0.502 7.71 406 1910

TDS = Total Dissolved Solids
mg/L = milligrams per liter

S.U. = Standard units
pCi/L = picoCurie/liter

U = Analyte analyzed for but not detected
F1 = MS and/or MSD Recovery is outside acceptance limits

H = Sample was prepped or analyzed beyond the specified holdilng time
Yellow highlighted cells represent data that are new for the reporting period
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ANALYTICAL REPORT
Eurofins Denver
4955 Yarrow Street
Arvada, CO 80002
Tel: (303)736-0100

Laboratory Job ID: 280-163765-1
Laboratory Sample Delivery Group: LOS Ponds
Client Project/Site: CCR Groundwater - ND Sites - LOS Ponds

For:
Basin Electric Power Cooperative
1717 E Interstate Ave
Bismarck, North Dakota 58504

Attn: Aaron Knutson

Authorized for release by:
7/22/2022 1:28:02 PM

Shelby Turner, Project Manager I
(303)736-0100
Shelby.Turner@et.eurofinsus.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI
requirements for accredited parameters, exceptions are noted in this report. This
report may not be reproduced except in full, and with written approval from the
laboratory. For questions please contact the Project Manager at the e-mail address or
telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic
signature is intended to be the legally binding equivalent of a traditionally handwritten
signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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ANALYTICAL REPORT
Eurofins Denver
4955 Yarrow Street
Arvada, CO 80002
Tel: (303)736-0100

Laboratory Job ID: 280-163765-2
Laboratory Sample Delivery Group: LOS Ponds
Client Project/Site: CCR Groundwater - ND Sites - LOS Ponds

For:
Basin Electric Power Cooperative
1717 E Interstate Ave
Bismarck, North Dakota 58504

Attn: Aaron Knutson

Authorized for release by:
7/14/2022 3:21:54 PM

Shelby Turner, Project Manager I
(303)736-0100
Shelby.Turner@et.eurofinsus.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI
requirements for accredited parameters, exceptions are noted in this report. This
report may not be reproduced except in full, and with written approval from the
laboratory. For questions please contact the Project Manager at the e-mail address or
telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic
signature is intended to be the legally binding equivalent of a traditionally handwritten
signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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January – December 2022 Annual Groundwater 
Monitoring and Corrective Action Report 
Former Pond 2 and 3 Multi-Unit 
CCR Monitoring Program 
 

 
  

Basin Electric Power Cooperative 
 Leland Olds Station  

 

 
AECOM     

 

Background Monitoring Wells MW-2017-1 and MW-2017-8 
LOS Pond 2 and Pond 3 (Multi-Unit) CCR Monitoring Well Network 
Leland Olds Station – Stanton, North Dakota  
 

 
 
D_(Analyte): 0= non-detect and 1 = detect 
pH in Standard Units 
All other analytes reported in mg/L 
 

WellNo Date B D_B Ca D_Ca Cl D_Cl F D_F pH D_pH SO4 D_SO4 TDS D_TDS
MW-2017-1  03/12/2018 2 1 100 1 8.8 1 0.5 0 6.95 1 210 1 710 1
MW-2017-1  04/17/2018 2.1 1 96 1 9.4 1 0.5 0 6.86 1 200 1 680 1
MW-2017-1  06/14/2018 2.2 1 89 1 8.2 1 0.5 0 7.06 1 220 1 690 1
MW-2017-1  07/25/2018 2.36 1 91 1 8.73 1 0.5 0 7.21 1 218 1 710 1
MW-2017-1  08/27/2018 2.37 1 90 1 8.65 1 0.5 0 7.38 1 219 1 707 1
MW-2017-1  03/12/2019 2.15 1 103 1 8.5 1 0.5 0 7.19 1 217 1 735 1
MW-2017-1  03/27/2019 2.02 1 98 1 8.53 1 0.5 0 7.26 1 212 1 718 1
MW-2017-1  04/09/2019 2.02 1 107 1 8.91 1 0.5 0 7.23 1 221 1 761 1
MW-2017-1  11/12/2019 1.11 1 130 1 9 1 0.43 1 7.73 1 233 1 740 1
MW-2017-1  06/08/2020 1.04 1 150 1 7.74 1 0.5 0 6.86 1 260 1 1050 1
MW-2017-1  10/05/2020 0.96 1 158 1 9.87 1 0.5 0 7.01 1 270 1 960 1
MW-2017-8  03/14/2018 0.48 1 150 1 25 1 1 0 7.03 1 2,000 1 3,800 1
MW-2017-8  04/18/2018 0.46 1 150 1 25 1 1 0 7.38 1 2,100 1 4,000 1
MW-2017-8  06/15/2018 0.46 1 140 1 22 1 1 0 7.19 1 2,100 1 4,000 1
MW-2017-8  07/25/2018 0.47 1 145 1 24.3 1 1 0 7.23 1 2,010 1 3,900 1
MW-2017-8  08/28/2018 0.47 1 140 1 24 1 1 0 7.52 1 2,020 1 3,880 1
MW-2017-8  06/08/2020 0.45 1 133 1 20.8 1 4.68 1 7.29 1 1,860 1 3800 1
MW-2017-8  10/06/2020 0.48 1 137 1 24.6 1 4.57 1 7.16 1 1,960 1 2,960 1
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