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Executive Summary 
This report summarizes groundwater monitoring and corrective action activities completed between January 1 and 
December 31, 2023, at the former Ponds 2 and 3 Multi-Unit (Multi-Unit) at Leland Olds Station (LOS), as required by 
40 Code of Federal Regulations (CFR) Section 257.90(e) of the United States Environmental Protection Agency Coal 
Combustion Residuals (CCR) Rule.  

The relative location of the Multi-Unit with respect to the LOS power plant is presented as Figure 1.  The location of 
the monitoring wells installed for monitoring of the groundwater at the Multi-Unit, including CCR program wells and 
other supporting wells, is presented as Figure 2. 

Detection monitoring of the Multi-Unit was initiated on November 11, 2019. Detection monitoring through 2023 identified 
no statistically significant increases (SSIs) of Appendix III constituents (boron, calcium, chloride, fluoride, pH, sulfate, 
and total dissolved solids [TDS]) in the downgradient monitoring wells MW-2017-2, MW-2017-3, MW-2017-4, 
MW-2017-5, MW-2017-6, and MW-2017-7.  

Other activities and conditions for the 2023 annual reporting period include: 

• Semiannual Detection monitoring events were conducted in June and September. Monitoring involved sampling 
of two background monitoring wells and six downgradient monitoring wells. 

• Collection of groundwater samples from characterization monitoring wells MW-2017-10 and MW-2017-11 
coinciding with the June and September 2023 Detection monitoring events.  

• No well repair or decommissioning of the existing program monitoring networks was conducted.  

• No program transitions (Detection to Assessment or vice versa) were triggered. 

• No programmatic problems were encountered, so no remedies were required.  

Anticipated activities for the next annual reporting period include: 

• Completion of two semiannual Detection monitoring events.  

• Statistical evaluation of groundwater data for Appendix III indicator parameters.  
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1. Introduction 
On behalf of Basin Electric Power Cooperative, (Basin), AECOM Technical Services, Inc. (AECOM) has prepared the 
2023 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 sixth 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 2023. Section 3 summarizes the groundwater monitoring 
and corrective action activities completed between January and December 2023, 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 2023 and actions planned for 2024. Section 5 presents summary 
and conclusions for the reporting period (January through December 2023). 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 2023 
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 2023.  

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 [AECOM 2022a], for a change in the purging method from bladder pump 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 2022 are presented and discussed in the Second, Third, Fourth, and Fifth Annual Groundwater 
Monitoring and Corrective Action Reports issued January 31, 2020 (AECOM 2020); January 31, 2021 (AECOM 2021); 
January 31, 2022 (AECOM 2022b); and January 31, 2023 (AECOM 2023).   
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3. CCR Groundwater Monitoring and Corrective 
Action Activities (January-December 2023) 
This section summarizes the groundwater monitoring and corrective action activities conducted at the LOS CCR 
Multi-Unit between January 1 and December 31, 2023. To comply with the requirements of the CCR Rule, this report 
presents: 

• Detection Monitoring Activities: 

─ monitoring system evaluations in June and September 2023 

─ groundwater monitoring completed in June 2023  

─ groundwater monitoring completed in September 2023 

─ laboratory analysis for the June 2023 and September 2023 events 

• Groundwater Characterization activities: 

─ groundwater sampling of MW-2017-10 and MW-2017-11 completed in June 2023 

─ groundwater sampling of MW-2017-10 and MW-2017-11 completed in September 2023 

• Statistical analysis of the Detection monitoring results for the June and September 2023 events. 

Further details concerning each of these activities, including a brief discussion of work completed during the reporting 
period are provided below. 

Detection Monitoring Activities 
Monitoring System Evaluation 
As described in the CCR Groundwater Monitoring System Report (AECOM 2019c), monitoring wells were installed 
around the CCR Multi-Unit with appropriate total depth and placement of the well screen to: (1) facilitate collection of 
representative groundwater samples from the uppermost aquifer; and (2) accurately measure water table elevations to 
support evaluation of groundwater gradient and flow direction. All monitoring wells comprising the Multi-Unit monitoring 
system were found to be in good condition during the detection monitoring events conducted in 2023.  

Potentiometric surface maps were constructed using the depth-to-groundwater measurements obtained at the 
beginning of each detection monitoring event as presented in Attachment A. The direction of groundwater flow 
observed in both the June and September events was generally northeast toward the Missouri River. Baseline and 
detection monitoring completed between fall of 2017 through 2022 indicated that groundwater flow is generally 
northeast toward the Missouri River, but that reverse flow and parallel flow conditions, as observed during the 
June 2020 event, are to be expected, depending on prevailing river stage conditions at the time the event is conducted. 
The general groundwater flow direction observed during the 2023 detection monitoring events support the designation 
of the wells noted in Section 2 above to represent background groundwater quality and the quality of groundwater 
downgradient of the Multi-Unit. 

Groundwater Sampling and Analysis 
The Detection monitoring events completed in 2023 included analysis of collected groundwater samples for the 
constituents listed in Part 257 Appendix III. The tabulated laboratory analytical results are presented in Attachment A, 
along with potentiometric surface maps for the uppermost aquifer, inferred groundwater flow direction and estimated 
velocities, and a tabulated summary of field measurements. 



January – December 2023 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    3-2 

 

Sampling and analysis were performed in general accordance with procedures established in the SAP (AECOM 2022a).   

Two additional monitoring wells, identified as MW-2017-10 and MW-2017-11, were sampled in coordination with the 
Detection monitoring events that were completed in June and September 2023.  The groundwater samples obtained 
from these wells were submitted for the constituents listed in Part 257 Appendix III and IV to further evaluate the 
groundwater conditions along the eastern edge of the former Ponds 2 and 3 footprints. Tabulated analytical results and 
laboratory reports for these characterization sampling events are included in Attachment A. 

Statistical Procedures and Analysis 
The cumulative Detection monitoring 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 2023 
reporting period.  

The Appendix III groundwater quality data collected in 2023 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 as well as the output file are provided as Attachment B.  A lower prediction limit (LPL) was 
also developed for pH, which is a two-sided parameter by calculating nonparametric upper and lower prediction limits. 
Because ProUCL does not calculate LPLs, Excel was used to match the UPL calculated by ProUCL and calculate a 
corresponding LPL.  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 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 TDS. Therefore, it is recommended the Multi-
Unit continue Detection monitoring for 2024. 
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4. General Information  
The following subsections summarize any problems encountered in the LOS Multi-Unit CCR program through 2023, 
any resolutions to those problems, and upcoming actions planned for 2024.  

Program Transitions 2023 
There were no program transitions during the January to December 2023 monitoring period.  

Problems Encountered 
No problems were encountered during the January to December 2023 monitoring period.  

Actions Planned for 2024 
Basin plans to continue the Detection monitoring program for the Multi-Unit in 2024. The monitoring program will include 
semi-annual groundwater sampling events and the required statistical evaluations.  

Basin plans to continue sample collection from monitoring wells MW-2017-10 and MW-2017-11 to further evaluate the 
groundwater conditions along the eastern edge of former Ponds 2 and 3.  The sampling is anticipated to coincide with 
the Detection monitoring events to be completed for the Multi-Unit program wells in the first and second half of 2024.  
The samples are anticipated to be submitted for laboratory analysis for CCR Rule Part 257 Appendix III and Appendix IV 
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 September 2023. 
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.  

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 2024.   Additionally, Basin will continue to sample monitoring wells MW-2017-10 and 
MW-2017-11 submitted for Rule Part 257 Appendix III and Appendix IV constituents to further evaluate conditions along 
the eastern edge of former Ponds 2 and 3 in anticipation that these wells may be added to the compliance groundwater 
monitoring network at a later date.   The timing of sample collection in 2024 is anticipated to coincide with the first and 
second half Detection monitoring events.   
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Table 1 
2023 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 (std 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 upper prediction limit (UPL) for all Appendix III constituents, and a lower prediction limit (LPL) for pH, at 95 percent confidence. 
mg/L= milligrams per liter 
TDS = total dissolved solids 
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Table 2 
2023 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 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 interw ell upper prediction limits (UPLs) at background monitoring w ells MW-2017-1 and MW-2017-8

Less than or equal to background upper prediction limit (UPL) or greater than low er prediction limit (LPL) for pH

Unverif ied statistically signif icant increase (SSI) over background UPL or below  background LPL for pH

Verif ied SSI over background UPL or below  background LPL for pH

pH 
(LPL/UPL)
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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 2023. 

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 September of 2023. 

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 
potentiometric surface maps for the uppermost aquifer for the Detection monitoring events completed in June and 
September 2023, 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 September 2023, groundwater flow was generally northeast toward 
the Missouri River.  The seasonal flow directions observed in 2023 are generally consistent with those observed during 
previous monitoring events.  Previous reporting periods have, on occasion, observed groundwater flow to the 
south-southwest away from the Missouri River and swinging broadly down-valley to the east-southeast.  Groundwater 
flow velocities for the 2023 Detection monitoring events were calculated and are summarized in Table 2. The velocities 
calculated for the 2023 events are generally consistent with those observed historically.   

Based on the groundwater flow conditions documented in this chapter, the relative functions of the monitoring wells 
employed in the LOS CCR groundwater monitoring system are 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 which 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 Characterization wells 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 
September 2023 Detection monitoring events and the baseline characterization events for new wells MW-2017-10 and 
MW-2017-11.  The laboratory reports are included in the operating record and were reviewed for completeness against 
the project-required methods and the chain-of-custody forms.  The laboratory reports were also reviewed for holding 
times, and to check that the data was appropriately flagged based on the quality assurance/quality control data 
provided.  The Detection monitoring (Appendix III) analytical results for 2023 are compiled into summary form as 
presented in Table 3.  The characterization (Appendix III and IV) analytical results for samples collected from MW-
2017-10 and MW-2017-11 are presented in Table 4.  A copy of the final laboratory report for each event is included as 
Appendix A. 
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Table 1A. First Half 2023 - Groundwater Monitoring Water Levels and Elevations

Reference Elevation June 6, 2023 Groundwater
Top of Casing Depth to Water Elevation

Well ID (feet, NAVD 88) (feet) (feet, NAVD 88)
MW-2017-1 1,683.86 24.94 1,658.92
MW-2017-2 1,681.03 22.30 1,658.73
MW-2017-3 1,682.36 23.55 1,658.81
MW-2017-4 1,684.13 25.43 1,658.70
MW-2017-5 1,691.72 32.85 1,658.87
MW-2017-6 1,693.44 34.40 1,659.04
MW-2017-7 1,698.25 39.21 1,659.04
MW-2017-8 1,717.23 28.70 1,688.53
MW-2017-8D 1,716.27 50.95 1,665.32
MW-2017-9 1,709.93 38.57 1,671.36
*MW-2017-10 1692.15 33.33 1,658.82
*MW-2017-11 1698.21 39.19 1,659.02
**Missouri River elevation at approximately 12:00 pm on 9/11/2023 1,657.98

Notes:
* Pending Verification of Top of Casing Elevation

** 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 2023 - Groundwater Monitoring Water Levels and Elevations

Reference Elevation
September 11-12, 

2023 Groundwater
Top of Casing Depth to Water Elevation

Well ID (feet, NAVD 88) (feet) (feet, NAVD 88)
MW-2017-1 1683.86 24.91 1,658.95
MW-2017-2 1681.03 22.25 1,658.78
MW-2017-3 1682.36 23.53 1,658.83
MW-2017-4 1684.13 25.32 1,658.81
MW-2017-5 1691.72 32.91 1,658.81
MW-2017-6 1693.44 34.45 1,658.99
MW-2017-7 1698.25 39.26 1,658.99
MW-2017-8 1717.23 28.70 1,688.53
MW-2017-8D 1716.27 38.24 1,678.03
MW-2017-9 1709.93 Not Measured Not Measured
*MW-2017-10 1692.15 33.48 1,658.67
*MW-2017-11 1698.21 39.20 1,659.01
**Missouri River elevation at approximately 12:00 pm on 9/11/2023 1,958.60
Notes:
* Pending Verification of Top of Casing Elevation

** 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
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Table 2. Estimated Groundwater Gradient and Seepage Velocity 
CCR Monitoring Wells 
LOS Pond 2 And Pond 3 - Multi-Unit  
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 
6/6/2023 1000 0.3 0.0003 0.33 1.16E+01 1.06E-02 

9/11/2023 1800 0.18 0.0001 0.33 1.16E+01 3.52E-03 
 
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 –  

Seepage Velocity Governing Equation2 –  

 

𝑣𝑣𝑠𝑠 = −𝐾𝐾 ∗  𝑖𝑖 𝑛𝑛𝑒𝑒�  
𝑖𝑖 = −𝑑𝑑ℎ 𝑑𝑑𝑑𝑑�  



Table 3.  2023 Detection Monitoring (Appendix III) Analytical Results Summary
CCR Monitoring Wells
LOS Pond 2 and Pond 3 - Multi-unit 

Analytical Method SW6010C SW6010C SW9056A SW9056A Field Measure SW9056A SM2540C
Chemical Name Boron Calcium Chloride Fluoride pH Sulfate TDS

Unit mg/L mg/L mg/L mg/L SU mg/L mg/L

Well ID Event Date
MW-2017-1 Event 16 6/13/23 0.62 182 13.4 0.34 7.08 243 1050
MW-2017-1 Dup Event 16 6/13/23 0.62 182 13.5 0.33 7.08 261 1070
MW-2017-1 Event 17 9/12/23 0.47 208 13.9 0.34 7.10 268 1180
MW-2017-2 Event 16 6/13/23 0.99 132.0 12.60 0.34 7.21 286 957
MW-2017-2 Event 17 9/12/23 1.01 101 12.2 0.38 7.30 285 822
MW-2017-3 Event 16 6/13/23 1.41 116.0 12.3 0.45 7.31 136 933
MW-2017-3 Event 17 9/12/23 1.28 113 12.0 0.48 7.34 140 952
MW-2017-4 Event 16 6/7/23 1.12 134 13.2 0.78 7.27 364 774
MW-2017-4 Event 17 9/12/23 1.10 144 11.8 0.77 7.26 292 874
MW-2017-5 Event 16 6/13/23 0.79 85.5 12.3 0.92 7.26 289 660
MW-2017-5 Event 17 9/12/23 0.74 85.6 12.0 0.91 7.48 262 641
MW-2017-6 Event 16 6/13/23 1.56 66.4 12.0 0.57 7.49 203 612
MW-2017-6 Event 17 9/11/23 1.40 65.6 11.8 0.60 7.57 177 589
MW-2017-7 Event 16 6/7/23 1.87 64.8 13.2 1.51 7.59 344 695
MW-2017-7 Event 17 9/11/23 2.07 73.1 12.4 1.34 7.58 240 693
MW-2017-8 Event 16 6/7/23 0.41 132 27.2 0.37 7.45 1900 3740
MW-2017-8 Event 17 9/11/23 0.40 137 25.7 0.38 7.44 1720 3720
MW-2017-8D Event 16 6/7/23 0.65 8.55 18.7 0.61 8.04 489 1930
MW-2017-8D Event 17 9/11/23 0.69 8.97 17.6 0.59 8.01 365 1960

Notes:
mg/L = milligrams per liter
SU = standard units
TDS = total dissolved solids

Stanton, North Dakota

Appendix III Constituents
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Table 4.  2023 Characterization (Appendix III and IV) Analytical Results Summary
CCR Monitoring Wells
LOS Pond 2 and Pond 3 - Multi-unit 

Analytical Method SW6010C SW6010C SW9056A SW9056A
Field 

Measure SW9056A SM2540C SW6020A SW6020A SW6020A SW6020A SW6020A SW6020A SW6020A SW6020A SW6010C 7470A SW6020A Ra226_Ra228 SW6020A SW6020A

Chemical Name Boron Calcium Chloride Fluoride pH Sulfate TDS Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead Lithium Mercury Molybdenum
Radium      
226+228 Selenium Thallium

Unit mg/L mg/L mg/L mg/L SU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L mg/L mg/L
Well ID Event Date

MW-2017-10 Event 01 5/3/23 1.02 86.2 12.0 0.76 7.25 269 640 < 0.001 0.0025 0.0806 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 < 0.02 < 0.0002 0.0082 0.75 < 0.005 < 0.0005
MW-2017-10 Event 02 6/6/23 0.95 86.1 12.2 0.80 7.50 265 670 < 0.001 0.0029 0.0796 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 < 0.02 < 0.0002 0.0079 0.75 < 0.005 < 0.0005
MW-2017-10-Dup Event 02 6/6/23 0.97 88.7 12.3 0.79 7.50 353 655 < 0.001 0.0031 0.0795 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 < 0.02 < 0.0002 0.0083 0.80 < 0.005 < 0.0005
MW-2017-10 Event 03 6/26/23 0.97 90.8 11.7 0.77 7.47 328 682 < 0.001 0.0032 0.0837 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 < 0.02 < 0.0002 0.0085 0.75 < 0.005 < 0.0005
MW-2017-10 Event 04 9/12/23 0.93 90.3 11.6 0.81 7.47 298 667 < 0.001 0.0032 0.0737 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 < 0.02 < 0.0002 0.0080 0.60 < 0.005 < 0.0005
MW-2017-11 Event 01 5/3/23 1.29 65.4 12.2 0.75 7.28 189 577 < 0.001 0.0084 0.0485 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0321 < 0.0002 0.0095 0.75 < 0.005 < 0.0005
MW-2017-11 Dup Event 01 5/3/23 1.23 63.2 12.1 0.75 7.28 184 581 < 0.001 0.0083 0.0445 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0308 < 0.0002 0.0093 0.75 < 0.005 < 0.0005
MW-2017-11 Event 02 6/6/23 1.23 63.1 12.4 0.77 7.57 175 504 < 0.001 0.0088 0.0458 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0319 < 0.0002 0.0097 0.75 < 0.005 < 0.0005
MW-2017-11 Event 03 6/26/23 1.30 68.3 11.7 0.70 7.50 219 571 < 0.001 0.0100 0.0493 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0323 < 0.0002 0.0100 0.70 < 0.005 < 0.0005
MW-2017-11 Dup Event 03 6/26/23 1.31 68.8 11.9 0.71 7.50 223 583 < 0.001 0.0100 0.0490 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0324 < 0.0002 0.0108 0.75 < 0.005 < 0.0005
MW-2017-11 Event 04 9/12/23 1.17 63.7 11.7 0.73 7.49 199 592 < 0.001 0.0084 0.0392 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0294 < 0.0002 0.0090 0.70 < 0.005 < 0.0005
MW-2017-11 Dup Event 04 9/12/23 1.20 65.6 11.8 0.72 7.49 202 581 < 0.001 0.0089 0.0399 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0005 0.0302 < 0.0002 0.0090 0.65 < 0.005 < 0.0005

Notes:
mg/L = milligrams per liter
SU = standard units
pCi/L = picocuries per liter
TDS = total dissolved solids
< = value less than reporting limit, not detected

Stanton, North Dakota
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Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

PO: 790708-04 LOSWorkorder: New LOS CCR Wells (14750)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
Page 1 of 20

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.

Unreported samples to update sample identifications on 14750003 and 14750004.  CC 8Jun23

Analysis Results Comments
14750004 (MW-2016-13)

Matrix spike and/or matrix spike duplicate recovery was high; the associated laboratory fortified blank recovery was acceptable.(Chloride)

14750004 (MW-2016-13)

Matrix spike and/or matrix spike duplicate recovery was low; the associated laboratory control sample recovery was acceptable.(Sulfate)

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
Page 2 of 20

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750001
Sample ID: MW-2017-10

Date Collected: 05/03/2023 13:45
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 269 mg/L 5 1 05/10/2023 
11:49

05/10/2023 
11:49 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 05/09/2023 
11:11

05/09/2023 
11:40 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.02 mg/L 0.1 1 05/05/2023 
17:01

05/11/2023 
09:23 MDE

Calcium 86.2 mg/L 1 1 05/05/2023 
17:01

05/09/2023 
11:40 MDE

Lithium <0.02 mg/L 0.02 1 05/05/2023 
17:01

05/11/2023 
13:44 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Arsenic 0.0025 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Barium 0.0806 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Beryllium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Cadmium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Chromium <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Cobalt <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Lead <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Molybdenum 0.0082 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Selenium <0.005 mg/L 0.005 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

Thallium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:14 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
Page 3 of 20

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750001
Sample ID: MW-2017-10

Date Collected: 05/03/2023 13:45
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.0 mg/L 2.0 1 05/09/2023 
13:56

05/09/2023 
13:56 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.76 mg/L 0.1 1 05/09/2023 
14:41

05/09/2023 
14:41 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 640 mg/L 10 1 05/09/2023 
16:10

05/09/2023 
16:10 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 14750002
Sample ID: MW-2017-11

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 189 mg/L 5 1 05/10/2023 
11:50

05/10/2023 
11:50 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 05/09/2023 
11:11

05/09/2023 
11:40 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.29 mg/L 0.1 1 05/05/2023 
17:01

05/11/2023 
09:25 MDE

Calcium 65.4 mg/L 1 1 05/05/2023 
17:01

05/09/2023 
11:40 MDE

Lithium 0.0321 mg/L 0.02 1 05/05/2023 
17:01

05/11/2023 
13:46 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Arsenic 0.0084 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Barium 0.0485 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Beryllium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Cadmium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Chromium <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Cobalt <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Lead <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Molybdenum 0.0095 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Selenium <0.005 mg/L 0.005 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

Thallium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:55 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750002
Sample ID: MW-2017-11

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.2 mg/L 2.0 1 05/09/2023 
13:57

05/09/2023 
13:57 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.75 mg/L 0.1 1 05/09/2023 
15:01

05/09/2023 
15:01 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 577 mg/L 10 1 05/09/2023 
16:10

05/09/2023 
16:10 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750003
Sample ID: MW-2016-12

Date Collected: 05/04/2023 08:37
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 53.9 mg/L 5 1 05/10/2023 
11:51

05/10/2023 
11:51 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 05/09/2023 
11:11

05/09/2023 
11:40 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.23 mg/L 0.1 1 05/05/2023 
17:01

05/11/2023 
09:26 MDE

Calcium 36.7 mg/L 1 1 05/05/2023 
17:01

05/09/2023 
11:41 MDE

Lithium <0.02 mg/L 0.02 1 05/05/2023 
17:01

05/11/2023 
13:46 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Arsenic <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Barium 0.0628 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Beryllium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Cadmium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Chromium <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Cobalt <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Lead <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Molybdenum 0.0150 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Selenium <0.005 mg/L 0.005 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

Thallium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
16:59 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750003
Sample ID: MW-2016-12

Date Collected: 05/04/2023 08:37
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 37.5 mg/L 2.0 1 05/09/2023 
13:58

05/09/2023 
13:58 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.55 mg/L 0.1 1 05/09/2023 
15:07

05/09/2023 
15:07 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1240 mg/L 10 1 05/09/2023 
16:10

05/09/2023 
16:10 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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www.chemware.com


Analytical Results
Lab ID: 14750004
Sample ID: MW-2016-13

Date Collected: 05/04/2023 09:18
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 58.1 mg/L 5 1 05/10/2023 
11:52

05/10/2023 
11:52 AMC *

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 05/09/2023 
11:11

05/09/2023 
11:40 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.34 mg/L 0.1 1 05/05/2023 
17:01

05/11/2023 
09:26 MDE

Calcium 29.7 mg/L 1 1 05/05/2023 
17:01

05/09/2023 
11:42 MDE

Lithium <0.02 mg/L 0.02 1 05/05/2023 
17:01

05/11/2023 
13:47 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Arsenic <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Barium 0.0928 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Beryllium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Cadmium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Chromium <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Cobalt <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Lead <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Molybdenum 0.0651 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Selenium <0.005 mg/L 0.005 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

Thallium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:04 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750004
Sample ID: MW-2016-13

Date Collected: 05/04/2023 09:18
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 56.0 mg/L 2.0 1 05/09/2023 
13:59

05/09/2023 
13:59 AMC *

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.48 mg/L 0.1 1 05/09/2023 
15:15

05/09/2023 
15:15 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1460 mg/L 10 1 05/09/2023 
16:10

05/09/2023 
16:10 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750005
Sample ID: Dup

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 184 mg/L 5 1 05/10/2023 
12:03

05/10/2023 
12:03 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 05/09/2023 
11:11

05/09/2023 
11:40 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.23 mg/L 0.1 1 05/05/2023 
17:01

05/11/2023 
09:27 MDE

Calcium 63.2 mg/L 1 1 05/05/2023 
17:01

05/09/2023 
11:43 MDE

Lithium 0.0308 mg/L 0.02 1 05/05/2023 
17:01

05/11/2023 
13:48 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Arsenic 0.0083 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Barium 0.0445 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Beryllium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Cadmium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Chromium <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Cobalt <0.002 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Lead <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Molybdenum 0.0093 mg/L 0.002 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Selenium <0.005 mg/L 0.005 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

Thallium <0.0005 mg/L 0.0005 5 05/05/2023 
17:01

05/12/2023 
17:09 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 14750005
Sample ID: Dup

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.1 mg/L 2.0 1 05/09/2023 
14:00

05/09/2023 
14:00 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.75 mg/L 0.1 1 05/09/2023 
15:21

05/09/2023 
15:21 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 581 mg/L 10 1 05/09/2023 
16:10

05/09/2023 
16:10 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Thursday, June 8, 2023 10:37:44 AM
Page 12 of 20

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
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PO: 790708-04 LOS

Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

Workorder: New LOS CCR Wells (14751)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016  SD SDWA

Subcontracted Analyses

Analyzed By Company Address Phone Certification
SUBv Energy Labs Casper 2393 Salt Creek Highway, Casper. WY 82601 307-235-0515 CERT
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Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.

Unreported samples to update sample identifications on 14751003 and 14751004.  CC 8Jun23
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Analytical Results
Lab ID: 14751001
Sample ID: MW-2017-10

Date Collected: 05/03/2023 13:45
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv

Radium 228 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv
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Analytical Results
Lab ID: 14751002
Sample ID: MW-2017-11

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv

Radium 228 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv
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Analytical Results
Lab ID: 14751003
Sample ID: MW-2016-12

Date Collected: 05/04/2023 08:37
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv

Radium 228 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv
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Analytical Results
Lab ID: 14751004
Sample ID: MW-2016-13

Date Collected: 05/04/2023 09:18
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv

Radium 228 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv
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Analytical Results
Lab ID: 14751005
Sample ID: Dup

Date Collected: 05/03/2023 11:40
Date Received: 05/05/2023 16:05

Matrix: Groundwater
ClientCollector:

4.8Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv

Radium 228 See 
Attached  1 06/02/2023 

14:58
06/02/2023 
14:58 SUBv
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JUNE 6-7, 2023 



Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

PO: 790708-04 LOSWorkorder: LOS CCR Wells (17868)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016
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Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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Analytical Results
Lab ID: 17868001
Sample ID: MW-2017-10

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 265 mg/L 5 1 06/13/2023 
14:52

06/13/2023 
14:52 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.95 mg/L 0.1 1 06/08/2023 
17:48

06/12/2023 
12:57 MDE

Calcium 86.1 mg/L 1 1 06/08/2023 
17:48

06/12/2023 
14:09 SLZ

Lithium <0.02 mg/L 0.02 1 06/08/2023 
17:48

06/22/2023 
10:27 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Arsenic 0.0029 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Barium 0.0796 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Chromium <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Cobalt <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Lead <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Molybdenum 0.0079 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Selenium <0.005 mg/L 0.005 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE

Thallium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:13 MDE
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Analytical Results
Lab ID: 17868001
Sample ID: MW-2017-10

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.2 mg/L 2.0 1 06/09/2023 
15:32

06/09/2023 
15:32 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.80 mg/L 0.1 1 06/12/2023 
13:04

06/12/2023 
13:04 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 670 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA
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Analytical Results
Lab ID: 17868002
Sample ID: MW-2017-11

Date Collected: 06/06/2023 12:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 175 mg/L 25 5 06/13/2023 
14:53

06/13/2023 
14:53 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.23 mg/L 0.1 1 06/08/2023 
17:48

06/12/2023 
13:02 MDE

Calcium 63.1 mg/L 1 1 06/08/2023 
17:48

06/12/2023 
14:10 SLZ

Lithium 0.0319 mg/L 0.02 1 06/08/2023 
17:48

06/22/2023 
10:29 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Arsenic 0.0088 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Barium 0.0458 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Chromium <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Cobalt <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Lead <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Molybdenum 0.0097 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Selenium <0.005 mg/L 0.005 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE

Thallium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:30 MDE
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Analytical Results
Lab ID: 17868002
Sample ID: MW-2017-11

Date Collected: 06/06/2023 12:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.4 mg/L 2.0 1 06/09/2023 
15:33

06/09/2023 
15:33 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.77 mg/L 0.1 1 06/13/2023 
11:50

06/13/2023 
11:50 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 504 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA
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Analytical Results
Lab ID: 17868003
Sample ID: MW-2016-12

Date Collected: 06/07/2023 10:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 35.2 mg/L 25 5 06/13/2023 
14:54

06/13/2023 
14:54 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.23 mg/L 0.1 1 06/08/2023 
17:48

06/12/2023 
13:04 MDE

Calcium 29.0 mg/L 1 1 06/08/2023 
17:48

06/12/2023 
14:12 SLZ

Lithium <0.02 mg/L 0.02 1 06/08/2023 
17:48

06/22/2023 
10:29 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Arsenic <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Barium 0.0538 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Chromium <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Cobalt <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Lead <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Molybdenum 0.0122 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Selenium <0.005 mg/L 0.005 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

Thallium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:35 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 7 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868003
Sample ID: MW-2016-12

Date Collected: 06/07/2023 10:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 39.8 mg/L 2.0 1 06/09/2023 
15:34

06/09/2023 
15:34 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.60 mg/L 0.1 1 06/12/2023 
13:10

06/12/2023 
13:10 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1380 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 8 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868004
Sample ID: MW-2016-13

Date Collected: 06/07/2023 10:30
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 42.2 mg/L 25 5 06/13/2023 
15:12

06/13/2023 
15:12 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.32 mg/L 0.1 1 06/08/2023 
17:48

06/12/2023 
13:06 MDE

Calcium 22.2 mg/L 1 1 06/08/2023 
17:48

06/12/2023 
14:17 SLZ

Lithium <0.02 mg/L 0.02 1 06/08/2023 
17:48

06/22/2023 
10:30 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Arsenic <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Barium 0.0713 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Chromium <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Cobalt <0.002 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Lead <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Molybdenum 0.0490 mg/L 0.002 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Selenium <0.005 mg/L 0.005 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

Thallium <0.0005 mg/L 0.0005 5 06/08/2023 
17:48

06/15/2023 
17:39 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 9 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868004
Sample ID: MW-2016-13

Date Collected: 06/07/2023 10:30
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 60.4 mg/L 2.0 1 06/09/2023 
15:35

06/09/2023 
15:35 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.52 mg/L 0.1 1 06/12/2023 
13:16

06/12/2023 
13:16 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1540 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 10 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868005
Sample ID: MW-2017-8D

Date Collected: 06/07/2023 08:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 489 mg/L 25 5 06/13/2023 
15:14

06/13/2023 
15:14 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.65 mg/L 0.1 1 06/09/2023 
16:36

06/12/2023 
16:03 MDE

Calcium 8.55 mg/L 1 1 06/09/2023 
16:36

06/15/2023 
10:24 SLZ

Lithium 0.0612 mg/L 0.02 1 06/09/2023 
16:36

06/22/2023 
10:32 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Arsenic <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Barium 0.0459 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/20/2023 
10:10 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Chromium <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Cobalt <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Lead <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Molybdenum <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Selenium <0.005 mg/L 0.005 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

Thallium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:55 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 11 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868005
Sample ID: MW-2017-8D

Date Collected: 06/07/2023 08:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 18.7 mg/L 2.0 1 06/09/2023 
15:36

06/09/2023 
15:36 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.61 mg/L 0.1 1 06/12/2023 
13:22

06/12/2023 
13:22 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1930 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 12 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868006
Sample ID: Dup

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 353 mg/L 25 5 06/13/2023 
15:26

06/13/2023 
15:26 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 06/15/2023 
14:30

06/16/2023 
09:52 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.97 mg/L 0.1 1 06/09/2023 
16:36

06/12/2023 
16:04 MDE

Calcium 88.7 mg/L 1 1 06/09/2023 
16:36

06/15/2023 
10:27 SLZ

Lithium <0.02 mg/L 0.02 1 06/09/2023 
16:36

06/22/2023 
10:33 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Arsenic 0.0031 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Barium 0.0795 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/20/2023 
10:12 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Chromium <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Cobalt <0.002 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Lead <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Molybdenum 0.0083 mg/L 0.002 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Selenium <0.005 mg/L 0.005 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

Thallium <0.0005 mg/L 0.0005 5 06/09/2023 
16:36

06/16/2023 
11:59 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 13 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com
Lach, Jason
Text Box
MW-2017-10



Analytical Results
Lab ID: 17868006
Sample ID: Dup

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.3 mg/L 2.0 1 06/09/2023 
15:38

06/09/2023 
15:38 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.79 mg/L 0.1 1 06/13/2023 
12:09

06/13/2023 
12:09 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 655 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 14 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com
Lach, Jason
Text Box
MW-2017-10



Analytical Results
Lab ID: 17868007
Sample ID: MW-2017-8

Date Collected: 06/07/2023 09:55
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 1900 mg/L 50 10 06/13/2023 
15:27

06/13/2023 
15:27 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.41 mg/L 0.1 1 06/09/2023 
16:36

06/12/2023 
16:10 MDE

Calcium 132 mg/L 5 5 06/09/2023 
16:36

06/15/2023 
10:27 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 27.2 mg/L 2.0 1 06/09/2023 
15:39

06/09/2023 
15:39 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.37 mg/L 0.1 1 06/13/2023 
12:15

06/13/2023 
12:15 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 3740 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 15 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868008
Sample ID: MW-2017-7

Date Collected: 06/07/2023 13:10
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 344 mg/L 25 5 06/13/2023 
15:17

06/13/2023 
15:17 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.87 mg/L 0.1 1 06/09/2023 
16:36

06/12/2023 
16:12 MDE

Calcium 64.8 mg/L 1 1 06/09/2023 
16:36

06/15/2023 
10:28 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 13.2 mg/L 2.0 1 06/09/2023 
15:45

06/09/2023 
15:45 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 1.51 mg/L 0.1 1 06/13/2023 
12:21

06/13/2023 
12:21 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 695 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Monday, June 26, 2023 1:20:32 PM
Page 16 of 31

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17868009
Sample ID: MW-2017-4

Date Collected: 06/07/2023 14:25
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 364 mg/L 25 5 06/13/2023 
15:37

06/13/2023 
15:37 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.12 mg/L 0.1 1 06/09/2023 
16:36

06/12/2023 
16:14 MDE

Calcium 134 mg/L 1 1 06/09/2023 
16:36

06/15/2023 
10:29 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 13.2 mg/L 2.0 1 06/09/2023 
15:46

06/09/2023 
15:46 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.78 mg/L 0.1 1 06/13/2023 
12:29

06/13/2023 
12:29 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 774 mg/L 10 1 06/09/2023 
09:41

06/09/2023 
09:41 RAA
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PO: 790708-04 LOS

Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

Workorder: LOS CCR Wells (17869)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016  SD SDWA

Subcontracted Analyses

Analyzed By Company Address Phone Certification
SUBv Energy Labs Casper 2393 Salt Creek Highway, Casper. WY 82601 307-235-0515 CERT
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Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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Analytical Results
Lab ID: 17869001
Sample ID: MW-2017-10

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv
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Analytical Results
Lab ID: 17869002
Sample ID: MW-2017-11

Date Collected: 06/06/2023 12:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Friday, July 21, 2023 12:27:13 PM
Page 4 of 20

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 17869003
Sample ID: MW-2016-12

Date Collected: 06/07/2023 10:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv
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Analytical Results
Lab ID: 17869004
Sample ID: MW-2016-13

Date Collected: 06/07/2023 10:30
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv
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Analytical Results
Lab ID: 17869005
Sample ID: MW-2017-8D

Date Collected: 06/07/2023 08:45
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv
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Analytical Results
Lab ID: 17869006
Sample ID: Dup

Date Collected: 06/06/2023 14:00
Date Received: 06/08/2023 15:38

Matrix: Groundwater
ClientCollector:

3.2Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv

Radium 228 See 
Attached  1 07/20/2023 

15:55
07/20/2023 
15:55 SUBv
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JUNE 26-27, 2023 



Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

PO: 790708-04Workorder: LOS CCR Wells (19625)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016
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Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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Analytical Results
Lab ID: 19625001
Sample ID: LOS POND MW-

2017-10

Date Collected: 06/26/2023 14:06
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 328 mg/L 25 5 07/07/2023 
10:31

07/07/2023 
10:31 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 07/07/2023 
12:05

07/10/2023 
11:20 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.97 mg/L 0.1 1 06/29/2023 
16:48

07/06/2023 
10:37 SLZ

Calcium 90.8 mg/L 1 1 06/29/2023 
16:48

07/10/2023 
12:26 SLZ

Lithium <0.02 mg/L 0.02 1 06/29/2023 
16:48

07/05/2023 
16:18 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Arsenic 0.0032 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Barium 0.0837 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/07/2023 
10:33 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Chromium <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Cobalt <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Lead <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Molybdenum 0.0085 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Selenium <0.005 mg/L 0.005 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE

Thallium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:31 MDE
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Analytical Results
Lab ID: 19625001
Sample ID: LOS POND MW-

2017-10

Date Collected: 06/26/2023 14:06
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.7 mg/L 2.0 1 07/06/2023 
09:53

07/06/2023 
09:53 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.77 mg/L 0.1 1 06/30/2023 
18:53

06/30/2023 
18:53 AMC

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 682 mg/L 10 1 07/05/2023 
16:55

07/05/2023 
16:55 RAA
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Analytical Results
Lab ID: 19625002
Sample ID: LOS POND MW-

2017-11

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 219 mg/L 25 5 07/07/2023 
10:32

07/07/2023 
10:32 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 07/07/2023 
12:05

07/10/2023 
11:20 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.30 mg/L 0.1 1 06/29/2023 
16:48

07/06/2023 
10:40 SLZ

Calcium 68.3 mg/L 1 1 06/29/2023 
16:48

07/10/2023 
12:26 SLZ

Lithium 0.0323 mg/L 0.02 1 06/29/2023 
16:48

07/05/2023 
16:23 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Arsenic 0.0100 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Barium 0.0493 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/07/2023 
10:44 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Chromium <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Cobalt <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Lead <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Molybdenum 0.0100 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Selenium <0.005 mg/L 0.005 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE

Thallium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:49 MDE
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Analytical Results
Lab ID: 19625002
Sample ID: LOS POND MW-

2017-11

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.7 mg/L 2.0 1 07/06/2023 
09:54

07/06/2023 
09:54 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.70 mg/L 0.1 1 06/30/2023 
19:10

06/30/2023 
19:10 AMC

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 571 mg/L 10 1 07/05/2023 
16:55

07/05/2023 
16:55 RAA
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Analytical Results
Lab ID: 19625003
Sample ID: Dup

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 223 mg/L 25 5 07/07/2023 
10:33

07/07/2023 
10:33 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 07/07/2023 
12:05

07/10/2023 
11:20 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.31 mg/L 0.1 1 06/29/2023 
16:48

07/06/2023 
10:40 SLZ

Calcium 68.8 mg/L 1 1 06/29/2023 
16:48

07/10/2023 
12:27 SLZ

Lithium 0.0324 mg/L 0.02 1 06/29/2023 
16:48

07/05/2023 
16:24 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Arsenic 0.0100 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Barium 0.0490 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/07/2023 
10:46 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Chromium <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Cobalt <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Lead <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Molybdenum 0.0108 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Selenium <0.005 mg/L 0.005 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

Thallium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:53 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 19625003
Sample ID: Dup

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.9 mg/L 2.0 1 07/06/2023 
09:56

07/06/2023 
09:56 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.71 mg/L 0.1 1 06/30/2023 
19:16

06/30/2023 
19:16 AMC

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 583 mg/L 10 1 07/05/2023 
16:55

07/05/2023 
16:55 RAA

MINNESOTA VALLEY TESTING LABORATORIES, INC.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19625004
Sample ID: LOS LANDFILL 

MW2016-12

Date Collected: 06/26/2023 08:40
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 41.4 mg/L 5 1 07/07/2023 
10:55

07/07/2023 
10:55 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 07/07/2023 
12:05

07/10/2023 
11:20 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.23 mg/L 0.1 1 06/29/2023 
16:48

07/06/2023 
10:41 SLZ

Calcium 23.6 mg/L 1 1 06/29/2023 
16:48

07/10/2023 
12:28 SLZ

Lithium <0.02 mg/L 0.02 1 06/29/2023 
16:48

07/05/2023 
16:25 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Arsenic <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Barium 0.0476 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/07/2023 
10:49 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Chromium <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Cobalt <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Lead <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Molybdenum 0.0105 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Selenium <0.005 mg/L 0.005 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

Thallium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
16:58 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19625004
Sample ID: LOS LANDFILL 

MW2016-12

Date Collected: 06/26/2023 08:40
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 38.9 mg/L 2.0 1 07/06/2023 
10:04

07/06/2023 
10:04 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.60 mg/L 0.1 1 06/30/2023 
19:22

06/30/2023 
19:22 AMC

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1360 mg/L 10 1 07/05/2023 
16:55

07/05/2023 
16:55 RAA
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1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19625005
Sample ID: LOS LANDFILL MW-

2016-13

Date Collected: 06/26/2023 07:50
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 45.7 mg/L 5 1 07/07/2023 
10:56

07/07/2023 
10:56 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 07/07/2023 
12:05

07/10/2023 
11:20 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.33 mg/L 0.1 1 06/29/2023 
16:48

07/06/2023 
10:42 SLZ

Calcium 23.6 mg/L 1 1 06/29/2023 
16:48

07/10/2023 
12:29 SLZ

Lithium <0.02 mg/L 0.02 1 06/29/2023 
16:48

07/05/2023 
16:27 SLZ

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Arsenic 0.0021 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Barium 0.0588 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Beryllium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/07/2023 
10:52 MDE

Cadmium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Chromium <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Cobalt <0.002 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Lead <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Molybdenum 0.0545 mg/L 0.002 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Selenium <0.005 mg/L 0.005 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

Thallium <0.0005 mg/L 0.0005 5 06/29/2023 
16:48

07/06/2023 
17:02 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19625005
Sample ID: LOS LANDFILL MW-

2016-13

Date Collected: 06/26/2023 07:50
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 59.6 mg/L 2.0 1 07/06/2023 
10:05

07/06/2023 
10:05 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.50 mg/L 0.1 1 06/30/2023 
19:30

06/30/2023 
19:30 AMC

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1500 mg/L 10 1 07/05/2023 
16:55

07/05/2023 
16:55 RAA
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
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confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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PO: 790708-04 LOS

Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

Workorder: LOS CCR Wells (19634)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016  SD SDWA

Subcontracted Analyses

Analyzed By Company Address Phone Certification
SUBv Energy Labs Casper 2393 Salt Creek Highway, Casper. WY 82601 307-235-0515 CERT
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Workorder Summary
Workorder Comments
All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte unless 
otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19634001
Sample ID: LOS Pond MW-2017-

10

Date Collected: 06/26/2023 14:06
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):
Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 08/07/2023 

08:04
08/07/2023 
08:04 SUBv

Radium 228 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Analytical Results
Lab ID: 19634002
Sample ID: LOS Pond MW-2017-

11

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):
Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv

Radium 228 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 19634003
Sample ID: Dup

Date Collected: 06/26/2023 12:11
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):

Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv

Radium 228 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv

Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 5 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 19634004
Sample ID: LOS Landfill MW-

2016-12

Date Collected: 06/27/2023 08:40
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):
Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 08/07/2023 

08:05
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08:05 SUBv

Radium 228 See 
Attached  1 08/07/2023 

08:05
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Analytical Results
Lab ID: 19634005
Sample ID: LOS Landfill MW-

2016-13

Date Collected: 06/27/2023 07:50
Date Received: 06/28/2023 16:24

Matrix: Groundwater
ClientCollector:

5.6Temp @ Receipt (C):
Contract Lab

Method: Contracted Result

Parameter Results Units RDL DF Prepared Analyzed By Qual

Radium 226 See 
Attached  1 08/07/2023 

08:05
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08:05 SUBv

Radium 228 See 
Attached  1 08/07/2023 

08:05
08/07/2023 
08:05 SUBv

Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 7 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 8 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 9 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 10 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 11 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 12 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 13 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 14 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 15 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 16 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 17 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 18 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 19 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 20 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 21 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Thursday, August 10, 2023 4:01:01 PM
Page 22 of 22

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


SEPTEMBER 2023 



Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

PO: 790708-04Workorder: LOS Plant Ponds CCR Wells (28070)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016

Workorder Comments
     All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte 
unless otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Workorder Summary

Sample Comments
28070001 (MW-2017-10) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070002 (MW-2017-11) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070003 (MW-2017-8D) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070004 (Dup) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070005 (MW-2017-8) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070006 (MW-2017-7) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070007 (MW-2017-6) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070008 (MW-2017-5) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070009 (MW-2017-1) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070010 (MW-2017-2) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070011 (MW-2017-3) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070012 (MW-2017-4) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
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Analytical Results
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Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

PO: 790708-04Workorder: LOS Plant Ponds CCR Wells (28070)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016

Workorder Comments
     All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte 
unless otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
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Workorder Summary

Sample Comments
28070001 (MW-2017-10) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070002 (MW-2017-11) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070003 (MW-2017-8D) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070004 (Dup) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070005 (MW-2017-8) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070006 (MW-2017-7) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070007 (MW-2017-6) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070008 (MW-2017-5) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070009 (MW-2017-1) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070010 (MW-2017-2) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070011 (MW-2017-3) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
28070012 (MW-2017-4) - Sample
Temperature received outside of the  0 - 6 °C range specified by EPA requirements. Client has authorized MVTL to proceed with analysis through 
direct communication or authorization letter retained on file with customer service.  
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Analytical Results
Lab ID: 28070001
Sample ID: MW-2017-10

Date Collected: 09/12/2023 10:30
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070001

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 298 mg/L 25 5 09/20/2023 
09:32

09/20/2023 
09:32 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 09/19/2023 
10:05

09/20/2023 
15:42 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.93 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:39 MDE

Calcium 90.3 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
12:57 SLZ

Lithium <0.02 mg/L 0.02 1 09/14/2023 
16:51

09/28/2023 
09:39 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Arsenic 0.0032 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Barium 0.0737 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Beryllium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:41 MDE

Cadmium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Chromium <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Cobalt <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Lead <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Molybdenum 0.0080 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Selenium <0.005 mg/L 0.005 5 09/14/2023 
16:51

09/19/2023 
11:56 MDE

Thallium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:41 MDE
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Analytical Results
Lab ID: 28070001
Sample ID: MW-2017-10

Date Collected: 09/12/2023 10:30
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070001

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.6 mg/L 2.0 1 09/19/2023 
09:22

09/19/2023 
09:22 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.81 mg/L 0.1 1 09/15/2023 
18:03

09/15/2023 
18:03 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 667 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG
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Analytical Results
Lab ID: 28070002
Sample ID: MW-2017-11

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070002

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 199 mg/L 5 1 09/20/2023 
09:22

09/20/2023 
09:22 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 09/19/2023 
10:05

09/20/2023 
15:42 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.17 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:41 MDE

Calcium 63.7 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
12:58 SLZ

Lithium 0.0294 mg/L 0.02 1 09/14/2023 
16:51

09/28/2023 
09:41 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Arsenic 0.0084 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Barium 0.0392 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Beryllium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:52 MDE

Cadmium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Chromium <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Cobalt <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Lead <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Molybdenum 0.0090 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Selenium <0.005 mg/L 0.005 5 09/14/2023 
16:51

09/19/2023 
12:14 MDE

Thallium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:52 MDE
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Analytical Results
Lab ID: 28070002
Sample ID: MW-2017-11

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070002

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.7 mg/L 2.0 1 09/19/2023 
09:23

09/19/2023 
09:23 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.73 mg/L 0.1 1 09/15/2023 
18:20

09/15/2023 
18:20 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 592 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG
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Analytical Results
Lab ID: 28070003
Sample ID: MW-2017-8D

Date Collected: 09/11/2023 10:50
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070003

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 365 mg/L 25 5 09/20/2023 
09:33

09/20/2023 
09:33 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 09/19/2023 
10:05

09/20/2023 
15:42 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.69 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:42 MDE

Calcium 8.97 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
12:59 SLZ

Lithium 0.0636 mg/L 0.02 1 09/14/2023 
16:51

09/28/2023 
09:41 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Arsenic <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Barium 0.0449 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Beryllium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:55 MDE

Cadmium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Chromium <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Cobalt <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Lead 0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Molybdenum <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Selenium <0.005 mg/L 0.005 5 09/14/2023 
16:51

09/19/2023 
12:18 MDE

Thallium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:55 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 7 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070003
Sample ID: MW-2017-8D

Date Collected: 09/11/2023 10:50
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070003

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 17.6 mg/L 2.0 1 09/19/2023 
09:31

09/19/2023 
09:31 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.59 mg/L 0.1 1 09/15/2023 
18:26

09/15/2023 
18:26 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1960 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 8 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070004
Sample ID: Dup

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070004

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 202 mg/L 5 1 09/20/2023 
09:41

09/20/2023 
09:41 AMC

Method: EPA 245.1

Parameter Results Units RDL DF Prepared Analyzed By Qual

Mercury <0.0002 mg/L 0.0002 1 09/19/2023 
10:05

09/20/2023 
15:42 MDE

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.20 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:42 MDE

Calcium 65.6 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:00 SLZ

Lithium 0.0302 mg/L 0.02 1 09/14/2023 
16:51

09/28/2023 
09:42 MDE

Method: EPA 6020B

Parameter Results Units RDL DF Prepared Analyzed By Qual

Antimony <0.001 mg/L 0.001 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Arsenic 0.0089 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Barium 0.0399 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Beryllium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:57 MDE

Cadmium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Chromium <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Cobalt <0.002 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Lead <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Molybdenum 0.0090 mg/L 0.002 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Selenium <0.005 mg/L 0.005 5 09/14/2023 
16:51

09/19/2023 
12:23 MDE

Thallium <0.0005 mg/L 0.0005 5 09/14/2023 
16:51

09/20/2023 
09:57 MDE

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 9 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070004
Sample ID: Dup

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070004

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.8 mg/L 2.0 1 09/19/2023 
09:32

09/19/2023 
09:32 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.72 mg/L 0.1 1 09/15/2023 
14:05

09/15/2023 
14:05 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 581 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 10 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070005
Sample ID: MW-2017-8

Date Collected: 09/11/2023 09:15
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070005

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 1720 mg/L 50 10 09/20/2023 
09:57

09/20/2023 
09:57 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.40 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:43 MDE

Calcium 137 mg/L 5 5 09/14/2023 
16:51

09/21/2023 
13:03 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 25.7 mg/L 2.0 1 09/19/2023 
09:34

09/19/2023 
09:34 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.38 mg/L 0.1 1 09/15/2023 
14:11

09/15/2023 
14:11 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 3720 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 11 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070006
Sample ID: MW-2017-7

Date Collected: 09/11/2023 12:11
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070006

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 240 mg/L 5 1 09/20/2023 
09:43

09/20/2023 
09:43 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 2.07 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:44 MDE

Calcium 73.1 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:05 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.4 mg/L 2.0 1 09/19/2023 
09:35

09/19/2023 
09:35 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 1.34 mg/L 0.1 1 09/15/2023 
14:17

09/15/2023 
14:17 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 693 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 12 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070007
Sample ID: MW-2017-6

Date Collected: 09/11/2023 14:00
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070007

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 177 mg/L 5 1 09/20/2023 
09:44

09/20/2023 
09:44 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.40 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:45 MDE

Calcium 65.6 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:06 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.8 mg/L 2.0 1 09/19/2023 
09:36

09/19/2023 
09:36 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.60 mg/L 0.1 1 09/15/2023 
14:23

09/15/2023 
14:23 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 589 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 13 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070008
Sample ID: MW-2017-5

Date Collected: 09/12/2023 09:35
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070008

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 262 mg/L 5 1 09/20/2023 
09:46

09/20/2023 
09:46 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.74 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:46 MDE

Calcium 85.6 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:08 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.0 mg/L 2.0 1 09/19/2023 
09:37

09/19/2023 
09:37 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.91 mg/L 0.1 1 09/15/2023 
14:29

09/15/2023 
14:29 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 641 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 14 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070009
Sample ID: MW-2017-1

Date Collected: 09/12/2023 11:45
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070009

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 268 mg/L 5 1 09/20/2023 
09:47

09/20/2023 
09:47 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 0.47 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:46 MDE

Calcium 208 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:09 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 13.9 mg/L 2.0 1 09/19/2023 
09:38

09/19/2023 
09:38 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.34 mg/L 0.1 1 09/15/2023 
19:44

09/15/2023 
19:44 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 1180 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 15 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070010
Sample ID: MW-2017-2

Date Collected: 09/12/2023 12:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070010

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 285 mg/L 5 1 09/20/2023 
09:48

09/20/2023 
09:48 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.01 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:49 MDE

Calcium 101 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:10 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.2 mg/L 2.0 1 09/19/2023 
09:39

09/19/2023 
09:39 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.38 mg/L 0.1 1 09/15/2023 
19:50

09/15/2023 
19:50 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 822 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 16 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070011
Sample ID: MW-2017-3

Date Collected: 09/12/2023 14:15
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070011

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 140 mg/L 5 1 09/20/2023 
09:49

09/20/2023 
09:49 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.28 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:49 MDE

Calcium 113 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:11 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 12.0 mg/L 2.0 1 09/19/2023 
09:41

09/19/2023 
09:41 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.48 mg/L 0.1 1 09/15/2023 
19:56

09/15/2023 
19:56 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 952 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Client: Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 17, 2023 7:25:26 AM
Page 17 of 29

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28070012
Sample ID: MW-2017-4

Date Collected: 09/12/2023 15:30
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):

Parameter Results Units RDL DF Prepared Analyzed By Qual
28070012

Method: ASTM D516-16

Parameter Results Units RDL DF Prepared Analyzed By Qual

Sulfate 292 mg/L 25 5 09/20/2023 
09:56

09/20/2023 
09:56 AMC

Method: EPA 6010D

Parameter Results Units RDL DF Prepared Analyzed By Qual

Boron 1.10 mg/L 0.1 1 09/14/2023 
16:51

09/26/2023 
09:50 MDE

Calcium 144 mg/L 1 1 09/14/2023 
16:51

09/21/2023 
13:12 SLZ

Method: SM4500-Cl-E 2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Chloride 11.8 mg/L 2.0 1 09/19/2023 
09:42

09/19/2023 
09:42 AMC

Method: SM4500-F-C-2011

Parameter Results Units RDL DF Prepared Analyzed By Qual

Fluoride 0.77 mg/L 0.1 1 09/15/2023 
20:14

09/15/2023 
20:14 RAA

Method: USGS I-1750-85

Parameter Results Units RDL DF Prepared Analyzed By Qual

Total Dissolved Solids 874 mg/L 10 1 09/14/2023 
10:43

09/14/2023 
10:43 CMG
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PO: 790708-04 LOS

Mark Dihle
Basin Electric Power Cooperative
1717 E. Interstate Avenue
Bismarck, ND  58503

Certificate of Analysis

Workorder: LOS Plant Ponds CCR Wells (28071)

Approval
All data reported has been reviewed and approved by:

Claudette Carroll, Lab Manager Bismarck, ND

Analyses performed under Minnesota Department of Health Accreditation conforms to the current TNI standards.

NEW ULM LAB CERTIFICATIONS:
MN LAB # 027-015-125  ND WW/DW # R-040

BISMARCK LAB CERTIFICATIONS:
MN LAB # 038-999-267  ND W/DW # ND-016  SD SDWA

Subcontracted Analyses

Analyzed By Company Address Phone Certification
SUBv Energy Labs Casper 2393 Salt Creek Highway, Casper. WY 82601 307-235-0515 CERT

Workorder Comments
     All analytes with dilution factors greater than 1 (displayed in DF column) required dilution due to matrix or high concentration of target analyte 
unless otherwise noted and reporting limits (RDL column) have been adjusted accordingly.
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Analytical Results
Lab ID: 28071001
Sample ID: MW-2017-10

Date Collected: 09/12/2023 10:30
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):
Parameter Results Units RDL DF Prepared Analyzed Qual
28071001

Method: Contracted Result

Radium 226 See Attached  1 10/30/2023 13:31 10/30/2023 13:31

Radium 228 See Attached  1 10/30/2023 13:31 10/30/2023 13:31
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Analytical Results
Lab ID: 28071002
Sample ID: MW-2017-11

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):
Parameter Results Units RDL DF Prepared Analyzed Qual
28071002

Method: Contracted Result

Radium 226 See Attached  1 10/30/2023 13:31 10/30/2023 13:31

Radium 228 See Attached  1 10/30/2023 13:31 10/30/2023 13:31

Client:

MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.MVTL.com

Basin Electric Power CooperativeAccount #: 2040

Tuesday, October 31, 2023 8:30:24 AM
Page 3 of 16

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on 
any other sample unless all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the 
confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Report Date:

www.chemware.com


Analytical Results
Lab ID: 28071003
Sample ID: MW-2017-8D

Date Collected: 09/11/2023 10:50
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):
Parameter Results Units RDL DF Prepared Analyzed Qual
28071003

Method: Contracted Result

Radium 226 See Attached  1 10/30/2023 13:31 10/30/2023 13:31

Radium 228 See Attached  1 10/30/2023 13:31 10/30/2023 13:31
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Analytical Results
Lab ID: 28071004
Sample ID: Dup

Date Collected: 09/12/2023 08:40
Date Received: 09/13/2023 16:44

Matrix: Groundwater
ClientCollector:

YesReceived on Ice:7.4Temp @ Receipt (C):
Parameter Results Units RDL DF Prepared Analyzed Qual
28071004

Method: Contracted Result

Radium 226 See Attached  1 10/30/2023 13:31 10/30/2023 13:31

Radium 228 See Attached  1 10/30/2023 13:31 10/30/2023 13:31
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January – December 2023 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



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



     18      14
      0.45       0.473
      2.36       1.075
      2.37       2.08
      1.311       0.806
      0.615       0.112
     0.0494       0.717

      2.453       2.504

      0.797
      0.858
      0.248
      0.235

      3.288       2.344
      2.751       2.637
      3.329       3.186

      1.623
      0.75
      0.264
      0.206

      2.412       2.047
      0.544       0.641
     86.82      73.68
      1.311       0.916

      3.225       2.536
      3.331       3.087
      4.402       4.308
      4.686
      4.503       4.805   95% HW USL   95% WH USL

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Sd (bias corrected)

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

Kolmogorov-Smirnov Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

Gamma GOF Test

K-S Test Statistic

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Background Statistics Assuming Normal Distribution

Data Not Normal at 1% Significance Level
Lilliefors GOF Test

Data Not Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)

Data Not Normal at 1% Significance Level

Critical Values for Background Threshold Values (BTVs)
d2max (for USL)

Mean of logged Data
Coefficient of Variation

Normal GOF Test

Mean SD
Skewness

SD of logged Data

Minimum
Second Largest

Maximum

First Quartile
Median

Third Quartile

General Statistics
Total Number of Observations Number of Distinct Observations

B

Coverage   95%
Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM



      0.785
      0.914
      0.26
      0.185

      6.1       2.634
      3.785       3.417
      6.328       5.571

     18       2.37
      0.947       0.603

     59
      2.37       2.37
      2.37       2.248
      3.795       2.362
      4.92       2.368
      2.37

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Percentile
95% Percentile
99% Percentile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% USL

Approx, f used to compute achieved CC
   95% UTL with   95% Coverage

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

95% Chebyshev UPL
90% Chebyshev UPL

   95% UPL
   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution

Order of Statistic, order

Lilliefors Test Statistic

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Data Not Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data Not Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lognormal GOF Test
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     89      98.5
   150    131.5
   158    143.8
   122.6      25
      0.204     -0.122
      4.789       0.21

      2.453       2.504

      0.87
      0.858
      0.178
      0.235

   183.9    154.6
   167.3    163.7
   185.2    180.8

      1.065
      0.739
      0.196
      0.203

     24.58      20.52
      4.988       5.974
   885    738.8
   122.6      27.07

   171.9    158.3
   172.6    170.3
   194    194.2
   195.6
   195.8    197.5   95% HW USL   95% WH USL

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Sd (bias corrected)

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

Kolmogorov-Smirnov Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

Gamma GOF Test

K-S Test Statistic

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Background Statistics Assuming Normal Distribution

Data appear Normal at 1% Significance Level
Lilliefors GOF Test

Data appear Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Normal GOF Test
Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)

Data appear Normal at 1% Significance Level

Skewness

Critical Values for Background Threshold Values (BTVs)
d2max (for USL)

Mean of logged Data
Coefficient of Variation

SD of logged Data

Mean
Maximum Third Quartile

SD

General Statistics

Ca

Total Number of Observations
Minimum

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Second Largest

Number of Distinct Observations
First Quartile

Median

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM

Coverage   95%
Different or Future K Observations   1



      0.863
      0.914
      0.202
      0.185

   201.2    157.3
   174.9    169.8
   203.4    195.9

     18    158
      0.947       0.603

     59
   158    158
   158    150
   199.7    151.2
   234.6    156.6
   158

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Percentile
95% Percentile
99% Percentile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% USL

Approx, f used to compute achieved CC
   95% UTL with   95% Coverage

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

95% Chebyshev UPL
90% Chebyshev UPL

   95% UPL
   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Nonparametric Distribution Free Background Statistics
Data appear Normal at 1% Significance Level

Order of Statistic, order

Lilliefors Test Statistic

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Data Not Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data Not Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lognormal GOF Test



     18      17
      7.74       8.67
     25       9.2
     25      23.5
     14.56       7.556
      0.519       0.539
      2.555       0.503

      2.453       2.504

      0.712
      0.858
      0.344
      0.235

     33.09      24.24
     28.06      26.99
     33.48      32.14

      2.437
      0.743
      0.33
      0.204

      4.209       3.544
      3.459       4.107
   151.5    127.6
     14.56       7.732

     30      24.93
     30.34      29.15
     38.6      38.24
     39.72
     39.32      40.51

General Statistics

Cl

   95% HW USL   95% WH USL

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Sd (bias corrected)

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

Kolmogorov-Smirnov Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

Gamma GOF Test

K-S Test Statistic

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Background Statistics Assuming Normal Distribution

Data Not Normal at 1% Significance Level
Lilliefors GOF Test

Data Not Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)

Data Not Normal at 1% Significance Level

Critical Values for Background Threshold Values (BTVs)
d2max (for USL)

Mean of logged Data
Coefficient of Variation

SD of logged Data

Normal GOF Test

Mean
Maximum Third Quartile

SD
Skewness

Total Number of Observations
Minimum

Second Largest

Number of Distinct Observations
First Quartile

Median

Coverage   95%
Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM



      0.728
      0.914
      0.312
      0.185

     44.18      24.51
     31.61      29.43
     45.33      41.45

     18      25
      0.947       0.603

     59
     25      25
     25      24.72
     37.85      25
     48.4      25
     25

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Percentile
95% Percentile
99% Percentile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% USL

Approx, f used to compute achieved CC
   95% UTL with   95% Coverage

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

95% Chebyshev UPL
90% Chebyshev UPL

   95% UPL
   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution

Order of Statistic, order

Lilliefors Test Statistic

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Data Not Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data Not Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lognormal GOF Test



     18       0
      5
      3      15
      3       2
      0.43       0.5
      4.68       1
      5.869      83.33%
      3.227       2.423
      0.74       1.371

      2.453       2.504

      0.769
      0.753
      0.377
      0.429

      0.896       1.318
      4.13       3.253
      2.586       3.065
      3.963       4.198

      0.816       1.391
      4.227       3.301
      2.598       3.103
      4.051       4.29895% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
99% Percentile (z)

Mean
95% UTL95% Coverage

90% Percentile (z)

SD
95% UPL (t)

95% Percentile (z)

DL/2 Substitution Background Statistics Assuming Normal Distribution

99% KM Percentile (z)

KM Mean
95% UTL95% Coverage

90% KM Percentile (z)

KM SD
95% KM UPL (t)

95% KM Percentile (z)
95% KM USL

Detected Data appear Normal at 1% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Detected Data appear Normal at 1% Significance Level
Lilliefors GOF Test

Detected Data appear Normal at 1% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL) d2max (for USL)
Critical Values for Background Threshold Values (BTVs)

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Detected Logged Data
Mean Detected

Variance Detected

Number of Distinct Detects
Minimum Detect

Maximum Detect

Number of Non-Detects

Total Number of Observations
Number of Distinct Observations

Number of Detects

Percent Non-Detects
SD Detected

General Statistics

F

SD of Detected Logged Data

Number of Distinct Non-Detects
Minimum Non-Detect

Maximum Non-Detect

Number of Missing Observations

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM

Coverage   95%
Different or Future K Observations   1



      0.611
      0.64
      0.427
      0.439

      1.299     N/A
      2.484     N/A
      7.795     N/A
    N/A
    N/A     N/A

     0.01       1.192
      4.68       0.642
      1.447       1.213
      0.513       0.464
      2.326       2.568
     18.46      16.71
      1.192       1.75
      3.662       3.275
      4.703       8.239

     WH     HW      WH     HW
      8.286      10.54       4.981       5.739
      8.586      11.01

      0.896       1.318
      1.738       0.381
      0.462       0.422
     16.63      15.19
      1.94       2.124
      1.455       2.507
      3.655       6.526

     WH     HW      WH     HW
      3.786       3.722       2.56       2.454
      2.337       2.231       3.894       3.836

95% Approx. Gamma UTL with 95% Coverage
95% KM Gamma Percentile

95% Approx. Gamma UPL
95% Gamma USL

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% gamma percentile (KM)
80% gamma percentile (KM)

99% gamma percentile (KM)

theta hat (KM)
nu hat (KM) nu star (KM)

theta star (KM)
90% gamma percentile (KM)

Mean (KM)
Variance (KM)

k hat (KM)

SD (KM)
SE of Mean (KM)

k star (KM)

Estimates of Gamma Parameters using KM Estimates

95% Approx. Gamma UPL95% Approx. Gamma UTL with 95% Coverage
95% Gamma USL

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Percentile
95% Percentile of Chisquare (2kstar)

MLE Mean (bias corrected) MLE Sd (bias corrected)
90% Percentile

99% Percentile

Theta star (bias corrected MLE)
nu star (bias corrected)

Mean
Median

CV
k hat (MLE)

Theta hat (MLE)
nu hat (MLE)

Minimum
Maximum

This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

k star (bias corrected MLE)
SD

95% Percentile of Chisquare (2kstar)

Gamma ROS Statistics using Imputed Non-Detects

MLE Sd (bias corrected)
MLE Mean (bias corrected)

Kolmogorov-Smirnov GOF
Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

K-S Test Statistic

Anderson-Darling GOF Test
Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only



      0.757
      0.789
      0.382
      0.389

      1.034     -0.586
      1.377       1.116
      8.6       4.68
      4.68       4.091
      2.326       3.489
      7.467       9.104

    -0.58       3.494
      0.747       2.126
      1.911       3.63

      0.816     -0.839
      1.391       0.918
      4.11       2.23
      1.402       1.957
      3.659       4.307

     18       4.68
      0.947       0.603
     59       4.68
      4.68       6.801

Lognormal GOF Test on Detected Observations Only

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers

Approx, f used to compute achieved CC
Approximate Sample Size needed to achieve specified CC

95% USL

Approximate Actual Confidence Coefficient achieved by UTL
95% UPL

95% KM Chebyshev UPL

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
Order of Statistic, r 95% UTL with95% Coverage

Nonparametric Distribution Free Background Statistics
Data appear to follow a Discernible Distribution

95% USL
DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

99% Percentile (z)
90% Percentile (z) 95% Percentile (z)

Mean in Original Scale
SD in Original Scale

95% UTL95% Coverage

Mean in Log Scale
SD in Log Scale

95% UPL (t)

Background DL/2 Statistics Assuming Lognormal Distribution

KM Mean of Logged Data
KM SD of Logged Data

95% KM Percentile Lognormal (z)

95% KM UTL (Lognormal)95% Coverage
95% KM UPL (Lognormal)
95% KM USL (Lognormal)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

99% Percentile (z)
90% Percentile (z)

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)
95% Percentile (z)

95% USL

Lilliefors Test Statistic

Detected Data appear Approximate Lognormal at 10% Significance Level

Mean in Original Scale
SD in Original Scale

95% UTL95% Coverage

Mean in Log Scale
SD in Log Scale

95% BCA UTL95% Coverage

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Shapiro Wilk GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors GOF Test
Detected Data appear Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value



     18      14
      6.86       7.038
      7.52       7.2
      7.73       7.283
      7.197       0.222
     0.0309       0.564
      1.973      0.0307

      2.453       2.504

      0.958
      0.858
      0.115
      0.235

      7.742       7.482
      7.594       7.563
      7.754       7.714

      0.277
      0.737
      0.107
      0.203

  1118    931.6
    0.00644     0.00773
 40243  33538
      7.197       0.236

      7.598       7.5
      7.598       7.589
      7.752       7.757
      7.753
      7.763       7.765

Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)
Critical Values for Background Threshold Values (BTVs)

d2max (for USL)

Mean of logged Data
Coefficient of Variation

Normal GOF Test

Skewness
SD of logged Data

Minimum
Second Largest

Maximum

First Quartile
Median

Third Quartile

General Statistics
Total Number of Observations Number of Distinct Observations

pH

Mean SD

   95% HW USL   95% WH USL

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Sd (bias corrected)

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Kolmogorov-Smirnov Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

Gamma GOF Test

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

K-S Test Statistic

Data appear Normal at 1% Significance Level

Background Statistics Assuming Normal Distribution

Data appear Normal at 1% Significance Level

Coverage   95%
Different or Future K Observations   1

Number of Bootstrap Operations   2000

Lilliefors GOF Test
Data appear Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Anderson-Darling Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM



      0.962
      0.914
      0.11
      0.185

      7.756       7.482
      7.599       7.566
      7.768       7.726

     18       7.73
      0.947       0.603

     59
      7.73       7.73
      7.73       7.422
      7.882       7.552
      8.193       7.694
      7.73

LPL Calculations pH LPL

pH Rank n 18
6.86 1 n-1 17
6.86 2 alpha LPL 0.05
6.95 3 alpha UPL 0.95
7.01 4 t(alpha,n-1) -1.73961
7.03 5 t(alpha,n-1) 1.739607
7.06 6 mean 7.196667
7.16 7 st.dev.s 0.222499
7.19 8 sqrt(1+1/n) 1.027402
7.19 9
7.21 10 LPL 6.798999
7.23 11 UPL 7.594334
7.23 12
7.26 13
7.29 14
7.38 15
7.38 16
7.52 17
7.73 18

95% Percentile

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% USL
95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC
   95% UTL with   95% Coverage

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

90% Chebyshev UPL
   95% UPL

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage
90% Percentile

Nonparametric Upper Limits for Background Threshold Values

Nonparametric Distribution Free Background Statistics
Data appear Normal at 1% Significance Level

Order of Statistic, order

Lilliefors Test Statistic

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Data appear Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data appear Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lognormal GOF Test

The use of USL tends to provide a balance between false positives and false negatives provided the data
represents a background data set and when many onsite observations need to be compared with the BTV.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers
and consists of observations collected from clean unimpacted locations.



     18      17
   200    218.3
  2100    246.5
  2100   1990
   918.3    895.3
      0.975       0.507
      6.266       1.101

      2.453       2.504

      0.66
      0.858
      0.377
      0.235

  3114   2066
  2518   2391
  3160   3001

      2.945
      0.766
      0.363
      0.209

      1.033       0.898
   889.2   1023
     37.18      32.32
   918.3    969.3

  3039   2171
  3166   2859
  4632   4467
  5086
  4772   5262

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

   95% HW USL   95% WH USL
   95% HW Approx. Gamma UTL with   95% Coverage

MLE Sd (bias corrected)

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

Kolmogorov-Smirnov Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

Gamma GOF Test

K-S Test Statistic

99% Percentile (z)

Background Statistics Assuming Normal Distribution

Data Not Normal at 1% Significance Level
Lilliefors GOF Test

Data Not Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

SO4

Total Number of Observations
Minimum

Second Largest

Number of Distinct Observations
First Quartile

Median

Mean
Maximum Third Quartile

SD

Normal GOF Test
Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)

General Statistics

Data Not Normal at 1% Significance Level

Skewness

Critical Values for Background Threshold Values (BTVs)
d2max (for USL)

Mean of logged Data
Coefficient of Variation

SD of logged Data

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)

Coverage   95%
Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM



      0.675
      0.914
      0.339
      0.185

  7831   2157
  3763   3217
  8283   6812

     18   2100
      0.947       0.603

     59
  2100   2100
  2100   2044
  3678   2100
  4928   2100
  2100

Lilliefors Test Statistic

Data Not Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data Not Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lognormal GOF Test

Order of Statistic, order
Approx, f used to compute achieved CC

99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Nonparametric Upper Limits for Background Threshold Values

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

95% Percentile
99% Percentile

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

The use of USL tends to provide a balance between false positives and false negatives provided the data
represents a background data set and when many onsite observations need to be compared with the BTV.

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution

90% Percentile (z)
95% Percentile (z)

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% USL
95% Chebyshev UPL
90% Chebyshev UPL

   95% UPL 90% Percentile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers
and consists of observations collected from clean unimpacted locations.

   95% UTL with   95% Coverage



     18      15
   680    712
  4000    860.5
  4000   3800
  1933   1520
      0.786       0.544
      7.255       0.809

      2.453       2.504

      0.694
      0.858
      0.331
      0.235

  5662   3881
  4650   4434
  5739   5469

      2.486
      0.754
      0.291
      0.207

      1.751       1.496
  1104   1292
     63.02      53.85
  1933   1581

  5290   4031
  5429   5041
  7510   7321
  7978
  7702   8204

Median

Mean
Maximum Third Quartile

SD

Data Not Normal at 1% Significance Level

Background Statistics Assuming Normal Distribution

Normal GOF Test
Shapiro Wilk GOF TestShapiro Wilk Test Statistic

Tolerance Factor K (For UTL)

Skewness

Critical Values for Background Threshold Values (BTVs)
d2max (for USL)

Mean of logged Data
Coefficient of Variation

SD of logged Data

General Statistics

TDS

Total Number of Observations
Minimum

Second Largest

Number of Distinct Observations

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Kolmogorov-Smirnov Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level5% K-S Critical Value

A-D Test Statistic
5% A-D Critical Value

K-S Test Statistic

First Quartile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% Wilson Hilferty (WH) Approx. Gamma UPL
   95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

90% Percentile
95% Percentile
99% Percentile

Background Statistics Assuming Gamma Distribution

Data Not Normal at 1% Significance Level
Lilliefors GOF Test

Data Not Normal at 1% Significance Level

1% Shapiro Wilk Critical Value
Lilliefors Test Statistic

1% Lilliefors Critical Value

Gamma Statistics

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)

k hat (MLE)
Theta hat (MLE)

nu hat (MLE)

k star (bias corrected MLE)
Theta star (bias corrected MLE)

nu star (bias corrected)
MLE Sd (bias corrected)

   95% HW USL   95% WH USL

Number of Bootstrap Operations   2000

From File   ProUCL Input LOS Multiunit.xls
Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
User Selected Options

Date/Time of Computation   ProUCL 5.2 1/19/2024 5:38:36 PM

Coverage   95%
Different or Future K Observations   1



      0.716
      0.914
      0.278
      0.185

 10291   3990
  6006   5353
 10724   9289

     18   4000
      0.947       0.603

     59
  4000   4000
  4000   3930
  6618   4000
  8740   4000
  4000

Data Not Lognormal at 10% Significance Level

Background Statistics assuming Lognormal Distribution

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 10% Significance Level

Lilliefors Lognormal GOF Test
Data Not Lognormal at 10% Significance Level10% Lilliefors Critical Value

Shapiro Wilk Test Statistic
10% Shapiro Wilk Critical Value

Lilliefors Test Statistic

Lognormal GOF Test

Nonparametric Distribution Free Background Statistics
Data do not follow a Discernible Distribution

90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

   95% UTL with   95% Coverage
   95% UPL (t)

   95% USL

Order of Statistic, order
Nonparametric Upper Limits for Background Threshold Values

Approx, f used to compute achieved CC
   95% UTL with   95% Coverage

Approximate Actual Confidence Coefficient achieved by UTL
Approximate Sample Size needed to achieve specified CC

95% Chebyshev UPL
90% Chebyshev UPL

   95% UPL
   95% BCA Bootstrap UTL with   95% Coverage

90% Percentile
95% Percentile

   95% Percentile Bootstrap UTL with   95% Coverage

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

represents a background data set and when many onsite observations need to be compared with the BTV.
The use of USL tends to provide a balance between false positives and false negatives provided the data

and consists of observations collected from clean unimpacted locations.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers

99% Percentile
   95% USL
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