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1.0 EXECUTIVE SUMMARY  
This 2024 Annual Groundwater and Corrective Action Report (Report) is prepared on behalf of 
Evans and Associates Construction Co., Inc. (Evans) in relation to its Big Fork Ranch coal 
combustion residuals (CCR) facility in Ponca City, Oklahoma (Facility).  This report is developed in 
accordance with the rules of the State of Oklahoma, Oklahoma Administrative Code Chapter 517, 
Disposal of Coal Combustion Residuals from Electric Utilities (OAC 252:517).   
 
At the start of the 2024 monitoring period, the CCR Unit was operating under the assessment 
monitoring program pursuant to OAC 252:517-9-6.  As of the end of the 2024 monitoring period, 
the CCR Unit continues to operate under the assessment monitoring program.  The assessment 
monitoring program was established for the facility and notification of assessment monitoring 
program was provided on January 31, 2020.     
 
The groundwater monitoring system is currently comprised of one upgradient (background) 
monitoring well (GWMP-6A) and five down-gradient (compliance) monitoring wells (GWMP-8A 
GWMP-9A, GWMP-10A, GWMP-11A, and GWMP-12A).  Monitoring well GWMP-11A was 
incorporated into the monitoring program following resurvey of well elevations and reevaluation 
of groundwater flow direction (Resurvey of Monitoring Wells, Reevaluation of Groundwater Flow 
Direction, and Request to Discontinue Quarterly Sampling of GWMP-13A (Altamira; July 9, 2021) 
and subsequent approval by the ODEQ (ODEQ Letter; August 17, 2021). 
 
The current background for detection monitoring parameters (Appendix A of OAC 252:517) for 
GWMP-8A, GWMP-9A, GWMP-10A, GWMP-11A, and GWMP-12A are the upper prediction limits 
(UPLs) as calculated from the distribution of background data for each of the detection 
monitoring parameters and are as proposed in the 2021 Annual Groundwater and Corrective 
Action Report (Altamira; January 28, 2022); Table 7 (Detection Monitoring Parameters Current 
Background and Proposed Updates to Background).  These replace previous background for 
detection monitoring parameters as established in the 2019 Annual Groundwater and Corrective 
Action Report (Altamira; January 28, 2022).  The background from the 2019 Annual Groundwater 
and Corrective Action Report was revised to incorporate GWMP-11A as a compliance well. 
 
The current Ground Water Protection Standards (GWPS) for each of the assessment monitoring 
parameters (Appendix B of OAC 252:517) are as established in the 2022 Annual Groundwater and 
Corrective Action Report (Altamira, January 31, 2023); Table 7 (Proposed Groundwater 
Protection Standards for Assessment Monitoring Parameters).   
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Activities conducted by Evans at the CCR unit over the 2024 calendar year are as listed below: 
 

1) Submission of the 2023 Annual Groundwater and Corrective Action Report:  A description 
of sample activities for the Year 2023 and comparison of Year 2023 groundwater sample 
data to statistically determined and approved UPLs (for detection monitoring parameters) 
and GWPS (for assessment monitoring parameters) were submitted to Oklahoma 
Department of Environmental Quality (ODEQ) in the 2023 Annual Groundwater and 
Corrective Action Report (Altamira; January 30, 2024).  The ODEQ acknowledged receipt 
of this submittal via letter dated March 6, 2024.   

 
2) First 2024 Semi-Annual Assessment Monitoring:  The first 2024 semi-annual assessment 

monitoring occurred April 24-May 6, 2024.  No assessment monitoring parameters were 
detected at statistically significant levels (SSLs) over the established GWPS.   
 

3) Second 2024 Semi-Annual Assessment Monitoring:  The second 2024 semi-annual 
Assessment Monitoring occurred October 18-November 15, 2024.  No assessment 
monitoring parameters were detected at SSLs over the established GWPS.   
 

During the 2024 monitoring period a statistical significant increase (SSI) over established 
background was indicated for the detection monitoring parameters boron (GWMP-8A, GWMP-
9A, GWMP-10A, and GWMP-12A), calcium (GWMP-10A and GWMP-12A), chloride (GWMP-8A, 
GWMP-11A, and GWMP-12A), fluoride (GWMP-10A and GWMP-12A), sulfate (GWMP-8A, 
GWMP-9A, GWMP-10A, and GWMP-12A), and TDS (GWMP-12A) for at least one of the 
monitoring events.  No assessment monitoring parameters were identified at SSLs above the 
established GWPS.  As such, no actions were required over the Year 2024 reporting period 
pertaining to assessment of corrective measures, selection of remedy, or initiation of remedial 
activities under OAC 252:517-9-6(g) and OAC 252:517-9-7. 
 
Evans also completed activities over the Year 2024 to address ODEQ concerns regarding standing 
water in Cell No. 8.  Evidence was provided that standing water observed in Cell No. 8 is mostly 
rainfall falling directly into the cell and onto the inner slopes of the cell.  Evans proposed that 
surrounding ash piles within the cell be spread across the floor of the cell to absorb water and to 
raise the level of the impoundment floor (which would likely enhance evaporation by increasing 
the surface area of standing water and decreasing the standing water depth).  The ODEQ 
provided permission for Evans to discontinue monthly standing water measurements and rainfall 
recordings.  These do not pertain to the groundwater sampling program and are outside the 
scope of this report.  Submittals pertaining to these have been provided to ODEQ separate from 
the submittals described herein for ODEQ.    
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2.0 GENERAL 
This 2024 Annual Groundwater and Corrective Action Report is prepared on behalf of Evans in 
relation to its Big Fork Ranch CCR facility in Ponca City, Oklahoma.  This Report is developed in 
accordance with the rules of the State of Oklahoma, Oklahoma Administrative Code Chapter 517, 
Disposal of Coal Combustion Residuals from Electric Utilities (OAC 252:517).  This Report 
documents the groundwater monitoring system for the Big Fork Ranch CCR Unit consistent with 
applicable sections of OAC 252:517 Subchapter 9, Groundwater Monitoring/Corrective Action.  It 
is being submitted to the ODEQ to satisfy the requirement under OAC 252:517-9-1 that the owner 
or operator of a CCR unit prepare an Annual Groundwater Monitoring and Corrective Action 
Report.   
 
This Report documents the status of the groundwater monitoring and corrective action program, 
it summarizes key actions completed over the previous year (2024), it describes problems 
encountered over the previous year and actions to resolve them, and it presents anticipated key 
activities for the upcoming year (2025).  This Report will be placed in the operating record.  The 
report will also be placed on the facilities publicly accessible CCR Website 
(https://www.evansandassociatesconstructioncompany.com).   
 
 3.0 MONITORING NETWORK 
Evans is currently conducting assessment monitoring for the CCR Unit at the Facility.  The Facility 
utilizes a certified groundwater monitoring system.  The groundwater monitoring system is 
currently comprised of one upgradient (background) monitoring well (GWMP-6A) and five down-
gradient (compliance) monitoring wells (GWMP-8A GWMP-9A, GWMP-10A, GWMP-11A, and 
GWMP-12A).  Monitoring wells GWMP-6A, GWMP-8A, GWMP-9A, and GWMP-10A were part of 
the Facilities original monitoring network.  Monitoring well GWMP-12A was incorporated into 
the Facilities monitoring network in January 2020.  Monitoring well GWMP-11A was incorporated 
into the monitoring program following resurvey of well elevations and reevaluation of 
groundwater flow direction (Resurvey of Monitoring Wells, Reevaluation of Groundwater Flow 
Direction, and Request to discontinue Quarterly Sampling of GWMP-13A (Altamira; July 9, 2021)) 
and subsequent approval by the ODEQ (ODEQ Letter; August 17, 2021).  These wells are currently 
being sampled on a semi-annual basis for detection monitoring parameters (Appendix A of OAC 
252:517) and assessment monitoring parameters (Appendix B of OAC 252:517). 
  

https://www.evansandassociatesconstructioncompany.com/
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In addition to monitoring wells discussed above, GWMP-13A exists at the Facility but is not part 
of the monitoring network.  This well was initially installed for potential inclusion into the 
monitoring network.  This monitoring well did not contain sufficient water for sample collection 
during any of the quarterly sampling events conducted in the year 2020 or during semi-annual 
sampling events conducted in the years 2021, 2022, 2023, or 2024.  Over the course of its history 
GWMP-13A has only once contained sufficient water for sampling.  Also, this well does not 
appear to be down-gradient of the CCR Unit.  It was requested that monitoring of GWMP-13A be 
discontinued but gauged for water during semi-annual sampling events (Resurvey of Monitoring 
Wells, Reevaluation of Groundwater Flow Direction, and Request to discontinue Quarterly 
Sampling of GWMP-13A (Altamira; July 9, 2021).  The ODEQ approved of this recommendation 
via letter dated August 17, 2021. 
 
Location of monitoring wells GWMP-6A, GWMP-8A, GWMP-9A, GWMP-10A, GWMP-11A, 
GWMP-12A, and GWMP-13A are depicted on Figure 1.   
 
4.0 SAMPLING HISTORY 
Groundwater sampling of network monitoring wells has been ongoing at the Facility since 
February 2017.  All data collected to date is summarized on Table 1.  Sampling history is as 
described below.   
 
1. Sampling to establish background for detection monitoring parameters at GWMP-6A, 

GWMP-8A, GWMP-9A, and GWMP-10A was conducted between February 26, 2017 and 
September 2, 2018.  Sampling to establish background for Assessment Monitoring 
parameters for these monitoring wells was conducted between January 6, 2018 and 
December 24, 2018 (except for fluoride which was not analyzed from December 24, 2018 
samples but resampled on January 29 and 30, 2019).  The groundwater sample data 
collected as part of initial background for GWMP-6A, GWMP-8A, GWMP-9A, and GWMP-
10A were provided to the ODEQ in the 2018 Annual Groundwater and Corrective Action 
Report (Enviro Clean Cardinal, January 31, 2019).  The 2018 Annual Groundwater and 
Corrective Action Report established upper prediction limits (UPLs) from the distribution of 
background data for each of the detection monitoring parameters and established Ground 
Water Protection Standards (GWPS) for each of the assessment monitoring parameters.  
The 2018 Annual Groundwater and Corrective Action Report is in Evan’s operating record 
and on Evan’s publicly accessible CCR Website. 
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2. The initial 2019 semi-annual detection monitoring event for monitoring wells GWMP-6A, 

GWMP-8A, GWMP-9A, and GWMP-10A occurred on April 22, 2019.  From the April 2019 
sampling, potentially statistically significant increases (SSIs) over the established 
background were indicated for some detection monitoring parameters.  Verification 
sampling was conducted on June 18, 2019.  Results confirmed the findings from the April 
2019 sampling.  On June 28, 2019, Evans determined there may be potential SSIs over the 
established background at GWMP-8A (for chloride), at GWMP-9A (for TDS, boron, chloride, 
fluoride, and sulfate), and at GWMP-10A (for TDS, boron, calcium, chloride, and sulfate).  
The ODEQ was notified of the potential SSIs on July 25, 2019.  The ODEQ responded by 
letter (dated August 20, 2019), and required that Evans either submit an assessment 
monitoring program or submit an Alternative Source Demonstration (ASD) for the SSIs.   

 
3. An ASD was conducted by Evans to address the SSIs.  As part of the ASD, select sampling of 

groundwater and ash was conducted in June and August 2019.  The ASD also included an 
evaluation of boring logs, a comparison between total and dissolved analysis, an evaluation 
of regional geology/hydrogeology, an evaluation of geochemistry, and an evaluation of 
rainfall and water table fluctuation.  Evidence was presented supporting that the apparent 
SSIs are attributable to the use of Inter-Well methods to establish background combined 
with natural variability between the upgradient monitoring well and the compliance wells.  
Evans proposed replacing the established background levels with revised background levels 
to account for spatial variability between the compliance wells and the up-gradient 
background wells.  Findings were provided to ODEQ (Exceedances from Detection 
Monitoring and Alternative Source Demonstration, Altamira-US, LLC., September 26, 2019).  
Via letter dated November 5, 2019, the ODEQ responded to the Exceedances to Detection 
Monitoring and Alternative Source Demonstration (Altamira-US, LLC., September 26, 2019).  
In this letter ODEQ generally agreed with findings of the ASD (that Apparent SSIs over 
background are attributable to natural variability between upgradient monitoring wells and 
the compliance wells); with exception of the boron exceedances.  Based on this the 
background as previously established in the 2018 Annual Groundwater and Corrective 
Action Report (Enviro Clean Cardinal, January 31, 2019) was modified as per the 
recommendations of the Exceedances from Detection Monitoring and Alternative Source 
Demonstration (Altamira-US, LLC., September 26, 2019); except for boron. 

 
4. Sampling to establish background for GWMP-12A was completed in October 2019 and this 

monitoring well was incorporated into the Facilities monitoring network.  As such the 
background for detection monitoring parameters as originally established in the 2018 
Annual Groundwater and Corrective Action Report and modified as per the 
recommendations of the Exceedances from Detection Monitoring and Alternative Source  
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Demonstration (Altamira-US, LLC., September 26, 2019) were again slightly revised to 
include GWMP-12A as a fourth compliance well in the monitoring network. The revised 
background for detection monitoring parameters were proposed in the 2019 Annual 
Groundwater and Corrective Action Report (Altamira; January 31, 2020); Table 4 
(Recommended Revisions to Background for Detection Monitoring).  The revised 
background for detection monitoring parameters were approved by ODEQ via letter dated 
March 23, 2020.    

 
5. In its November 5, 2019 letter, the ODEQ required that Evans provide an assessment 

monitoring plan and thereafter initiate assessment monitoring in accordance with OAC 
252:517-9-6.  Evans submitted an Assessment Monitoring Plan to ODEQ on December 10, 
2019 (Assessment Monitoring Plan, Altamira-US, LLC; December 10, 2019).  The ODEQ 
approved of the Assessment Monitoring Plan via letter dated January 21, 2020.  An 
assessment monitoring program was established for the facility and notification of 
assessment monitoring program was provided on January 31, 2020.   

 
6. Assessment monitoring was initiated in 2020, with sampling occurring in March and 

October . A description of sample activities for the Year 2020 and comparison of Year 2020 
groundwater sample data to statistically determined and approved UPLs (for Detection 
Monitoring parameters) and GWPS (for Assessment Monitoring parameters) were 
submitted to ODEQ in the 2020 Annual Groundwater and Corrective Action Report 
(Altamira; January 29, 2021).  The ODEQ acknowledged receipt of this submittal via letter 
dated March 9, 2021.  In its letter, the ODEQ requested that Evans “evaluate whether an 
SSL exists for molybdenum using background as the GWPS and assess the viability of MW-
11A as a background well.”   

 
7. As per ODEQ’s March 9, 2021 letter, molybdenum from Year 2020 sampling was 

reevaluated using background as GWPS.  From this, an SSL was deemed to exist for 
molybdenum at MW-9A and MW-12A when using background as the GWPS (even though 
concentrations are not at SSLs above the EPA-promulgated alternative risk-based 
groundwater protection standard for molybdenum).  Findings were submitted to ODEQ 
(Reevaluation of Molybdenum Using Background as GWPS (Altamira; May 4, 2021)).  The 
ODEQ acknowledged receipt of this submittal via letter data June 8, 2021. 
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8. The first 2021 semi-annual assessment monitoring occurred April 2021.  From the first 2021 

semi-annual monitoring, molybdenum was detected at GWMP-9A and GWMP-12A at 
concentrations that would be an SSL when using background as the GWPS instead of the 
previously established GWPS for molybdenum.  No other assessment monitoring 
parameters were detected at SSLs over the GWPS.  Findings from the first 2021 semi-annual 
assessment monitoring and notification of assessment monitoring parameters identified as 
SSLs were submitted to ODEQ (April 2021 Assessment Monitoring, Notification: 
Molybdenum concentrations above upgradient well background concentration (Altamira; 
July 7, 2021).  The ODEQ acknowledged receipt of this submittal via letter data August 24, 
2021.  As per this letter, the reported molybdenum concentrations at GWMP-9A and 
GWMP-12A would not be considered SSLs after proposed regulatory changes to OAC 
252:517 become effective (September 15, 2021). 

 
9. Because of the proposed regulatory changes to OAC 252:517, a request for an extension to 

determine the need for and/or conduct actions pursuant to OAC 252:517(g) and 252:517-
9-7 to address the above mentioned SSLs for molybdenum was submitted to ODEQ 
(Request for Extension Due to Proposed Rule Changes (Altamira; May 21, 2021)).  The 
request was approved by ODEQ via its letter dated June 8, 2021.  On September 15, 2021, 
the proposed changes to OAC 252:517 became effective.  Consequently, the reported 
molybdenum concentrations at GWMP-9A and GWMP-12A were not SSLs and did not 
require further actions under 252:517-9-6(g) and 252:517-9-7. 

 
10. Monitoring well locations, surface elevations, and top of casing elevations for all monitoring 

wells were surveyed on May 12, 2021 and groundwater flow was revaluated using the 
updated survey information.  Findings were provided to ODEQ in the report Resurvey of 
Monitoring Wells, Reevaluation of Groundwater Flow Direction, and Request to discontinue 
Quarterly Sampling of GWMP-13A (Altamira; July 9, 2021).  From this evaluation GWMP-
11A appears to be down-gradient from portions of the CCR Unit.  Evan’s retracted its 
previous request to utilize GWMP-11A as an upgradient monitoring well and proposed to 
utilize GWMP-11 as a compliance monitoring well.  It was also requested that monitoring 
of GWMP-13A be discontinued but gauged for water during semi-annual sampling events.  
The ODEQ approved the recommendations made in this report via letter dated August 17, 
2021. 

 
11. The second 2021 semi-annual assessment monitoring occurred October 2021.  No 

assessment monitoring parameters were detected at SSLs over the established GWPS, as 
the GWPS for molybdenum was revised to the EPA-promulgated alternative risk-based 
GWPS (adopted by Oklahoma Rule, effective on September 15, 2021). 
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12. A description of sample activities for the Year 2021 and comparison of Year 2021 

groundwater sample data to statistically determined and approved UPLs (for detection 
monitoring parameters) and GWPS (for assessment monitoring parameters) were 
submitted to ODEQ in the 2021 Annual Groundwater and Corrective Action Report 
(Altamira; January 28, 2022).  This report proposed changes to background for detection 
monitoring parameters to incorporate GWMP-11A as a fifth compliance well 2021 Annual 
Groundwater and Corrective Action Report (Altamira; January 28, 2022); Table 7 (Detection 
Monitoring Parameters – Current Background and Proposed Updates to Background).  The 
ODEQ acknowledged receipt and approval of this submittal via letter dated March 10, 2022.   

 
13. The first 2022 semi-annual assessment monitoring occurred April 2022.  The second 2022 

semi-annual assessment monitoring occurred in October 2022.  No assessment monitoring 
parameters were detected from either event at SSLs over the GWPS.  A description of 
sample activities for the Year 2022 and comparison of Year 2022 groundwater sample data 
to statistically determined and approved UPLs (for detection monitoring parameters) and 
GWPS (for assessment monitoring parameters) were submitted to ODEQ in the 2022 
Annual Groundwater and Corrective Action Report (Altamira; January 31, 2023).  This report 
included proposed revisions to the GWPS as described in Section 5.1 of this Report.  The 
ODEQ acknowledged receipt and approval of this submittal via letter dated March 2, 2023.   

 
14. The first 2023 semi-annual assessment monitoring occurred April 2023.  The second 2023 

semi-annual assessment monitoring occurred in October/November 2023.  No assessment 
monitoring parameters were detected from either event at SSLs over the GWPS.  A 
description of sample activities for the Year 2023 and comparison of Year 2023 
groundwater sample data to statistically determined and approved UPLs (for detection 
monitoring parameters) and GWPS (for assessment monitoring parameters) were 
submitted to ODEQ in the 2023 Annual Groundwater and Corrective Action Report 
(Altamira; January 30, 2024).  The ODEQ acknowledged receipt and approval of this 
submittal via letter dated March 6, 2024. 

 
5.0 GROUNDWATER MONITORING / KEY ACTIONS COMPLETED (YEAR 2024)  
5.1 SUBMISSION OF 2023 ANNUAL GROUNDWATER AND CORRECTIVE ACTION REPORT 
A description of sample activities for the Year 2023 and comparison of Year 2023 groundwater 
sample data to statistically determined and approved Upper Prediction Limits (detection 
monitoring parameters) and GWPS (assessment monitoring parameters) were submitted to 
ODEQ in the 2023 Annual Groundwater and Corrective Action Report (Altamira; January 30, 
2024).  The ODEQ acknowledged receipt and approval of this submittal via letter dated March 6 
2024.  A copy of the ODEQ March 6, 2024 letter is included in Attachment A.    
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5.2 FIRST 2024 SEMI-ANNUAL ASSESSMENT MONITORING (APRIL/MAY 2024) 
The first 2024 semi-annual assessment monitoring occurred April 24-May 6, 2024.  Monitoring 
wells GWMP-6A, GWMP-8A, GWMP-9A, GWMP-10A, GWMP-11A, and GWMP-12A were 
sampled and analyzed for both detection and assessment monitoring parameters.  Samples for 
analysis of radium 226+228 were submitted to GEL Laboratories, LLC.  Samples for analysis of the 
other detection and assessment monitoring parameters were submitted to ALS-Global.  
Laboratory reports for the April/May 2024 sampling are included in Attachment B.  
 
5.3 SECOND 2024 SEMI-ANNUAL ASSESSMENT MONITORING (OCTOBER/NOVEMBER 2024) 
The second 2023 semi-annual Assessment Monitoring occurred October 18-November 15, 2024.  
Monitoring wells GWMP-6A, GWMP-8A, GWMP-9A, GWMP-10A, GWMP-11A, and GWMP-12A 
were sampled and analyzed for both detection and assessment monitoring parameters.  Samples 
for analysis of radium 226+228 were submitted to GEL Laboratories, LLC.  Samples for analysis of 
the other detection and assessment monitoring parameters were submitted to ALS-Global.  
Laboratory reports for the October/November 2024 sampling are included in Attachment B.  
  
5.4 NON-GROUNDWATER RELATED ACTVIITES IN 2024 
Evans also completed activities over the Year 2024 to address ODEQ concerns regarding standing 
water in Cell No. 8.  Evidence was provided that standing water observed in Cell No. 8 is mostly 
rainfall falling directly into the cell and onto the inner slopes of the cell.  Evans proposed that 
surrounding ash piles within the cell be spread across the floor of the cell to absorb water and to 
raise the level of the impoundment floor (which would likely enhance evaporation by increasing 
the surface area of standing water and decreasing the standing water depth).  The ODEQ 
provided permission for Evans to discontinue monthly standing water measurements and rainfall 
recordings.  These do not pertain to the groundwater sampling program and are outside the 
scope of this report.  Submittals pertaining to these have been provided to ODEQ separate from 
the submittals described herein for ODEQ. 
 
6.0 DEPTH TO GROUNDWATER AND GROUNDWATER FLOW CHARACTERISTICS 
Depth to groundwater measurements were obtained from each of the wells (including GWMP-
13A) prior to each of the semi-annual sampling events.  Depth to groundwater measurements 
obtained to date are summarized in Table 2.  A potentiometric surface map was constructed for 
the April/May 2024 sampling event (Figure 2) and for the October/November 2024 sampling 
event (Figure 3).   
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From these, the predominant direction of groundwater flow from the CCR Unit appears to be 
towards the north/northeast with a contingent of flow to the west/southwest.  Groundwater 
monitoring well GWMP-6A appears to be hydraulically up-gradient (southeast) of the CCR Unit, 
monitoring wells GWMP9A, GWMP-10A, and GWMP-12A appear to be hydraulically down-
gradient to the north and northeast of the CCR Unit, and groundwater monitoring well GWMP-
8A and GWMP-11A appear to be down-gradient to the west of the CCR Unit.   
 
The groundwater flow rate from April 2024 is estimated to be 0.53 ft/year.  The groundwater 
flow rate from October 2024 is also estimated to be 0.56 ft/year.  Groundwater flow rate 
calculations for April 2024 and October 2024 are included on Figures 2 and 3, respectively.  
 
7.0 EVALUATION OF 2024 MONITORING DATA 
7.1 FIRST 2024 SEMI-ANNUAL ASSESSMENT MONITORING (APRIL/MAY 2024) 
In April/May 2024, the groundwater monitoring system was sampled as part of the first 2024 
semi-annual assessment monitoring sample event.  Each of the wells for the CCR Unit were 
sampled for detection and assessment monitoring parameters.  Data was evaluated using 
procedures outlined in the Groundwater Data Evaluation Method Certification (October 15, 
2018) and compared to statistically determined and approved UPLs (for detection monitoring 
parameters) and GWPS (for assessment monitoring parameters). 
 

• Analytical results from the first 2024 semi-annual sampling for detection monitoring 
parameters (and field measured pH) were compared to pertinent background levels as 
proposed in the 2021 Annual Groundwater and Corrective Action Report (Altamira; 
January 28, 2022); Table 7 (Detection Monitoring Parameters Current Background and 
Proposed Updates to Background).  These replace previous background for detection 
monitoring parameters as established in the 2019 Annual Groundwater and Corrective 
Action Report (Altamira; January 28, 2022).  The background from the 2019 Annual 
Groundwater and Corrective Action Report was revised to incorporate GWMP-11A as a 
compliance well.  Table 3  compares results from the first 2024 semi-annual sampling of 
these parameters to the established background levels.  From this comparison, potential 
SSIs over background were indicated at GWMP-8A (for chloride and sulfate), at GWMP-
9A (for boron and sulfate), at GWMP-10A (for boron, calcium, and sulfate), at GWMP-11A 
(for chloride), and at GWMP-12A (for boron, calcium, chloride, fluoride, sulfate, and TDS).   
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• Analytical results from the first 2024 semi-annual sampling for assessment monitoring 

parameters were compared to GWPS as established in the 2022 Annual Groundwater and 
Corrective Action Report (Altamira; January 31, 2023); Table 7 (Proposed Groundwater 
Protection Standards for Assessment Monitoring Parameters).  These replace previous 
GWPS as established in the 2018 Annual Groundwater and Corrective Action Report 
(Altamira; January 31, 2019).   
 
The comparison was conducted in accordance with the procedure as outlined in the 
Groundwater Data Evaluation Method Certification (Saeed Zahrai; October 15, 2018).  For 
each well/parameter combination a trend analysis was completed and a confidence 
interval was established.  Trend analyses and construction of confidence intervals were 
performed using SanitasTM and utilizing data (where available) dating to February 2017 (for 
fluoride), dating to January 2018 (for arsenic, barium, chromium, cobalt, lead, lithium, 
mercury, molybdenum, selenium, and radium 226+228), and dating to September 2018 
(for antimony, beryllium, cadmium, and lithium).   If trend analysis indicated a significant 
increasing trend the confidence level would be established around the trend line.  
Otherwise, the confidence interval would be established over the collected data for each 
of the well/parameter combinations.  For each of the compliance wells, a parameter was 
determined to be at an SSL above a GWPS if the lower confidence limit exceeded the 
established GWPS.   

 
Output from SanitasTM for the first 2024 semi-annual sampling are included in Attachment 
C of this Report.  From the first 2024 semi-annual sampling data the trend analysis did not 
indicate any significant increasing tends.  Therefore, the confidence intervals were 
constructed over the collected data for each of the well/parameter combinations.  Table 
4 compares results from the first 2024 semi-annual sampling of assessment monitoring 
parameters and calculated confidence intervals to the GWPS.  From the first 2024 semi-
annual monitoring, no assessment monitoring parameters were detected at SSLs over the 
GWPS.   

7.2 SECOND 2024 SEMI-ANNUAL ASSESSMENT MONITORING (OCTOBER/NOVEMBER 2024) 
In October/November 2024, the groundwater monitoring system was sampled as part of the 
second 2024 semi-annual assessment monitoring sample event.  Each of the wells for the CCR 
Unit were sampled for detection and assessment monitoring parameters.  Data was evaluated 
using procedures outlined in the Groundwater Data Evaluation Method Certification (October 
15, 2018) and compared to statistically determined and approved UPLs (for detection monitoring 
parameters) and GWPS (for assessment monitoring parameters).   
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• Analytical results from the second 2024 semi-annual sampling for detection monitoring 
parameters were compared to pertinent background levels as established in the 2021 
Annual Groundwater and Corrective Action Report (Altamira; January 28, 2022); Table 7 
(Detection Monitoring Parameters Current Background and Proposed Updates to 
Background).  Field measured pH was used in this comparison for MW-2.  Due to 
insufficient sample, laboratory reported pH was used in this comparison for the other 
monitoring wells.  Table 5  compares results from the second 2024 semi-annual sampling 
of these parameters to the established background levels.   
 
From this comparison, potential SSIs over background were indicated at GWMP-8A (for 
boron, chloride, and sulfate), at GWMP-9A (for boron), at GWMP-10A (for boron, calcium, 
and fluoride), at GWMP-11A (for chloride), and at GWMP-12A (for boron, calcium, 
chloride, fluoride, sulfate, and TDS).   
 

• Analytical results from the second 2024 semi-annual sampling for assessment monitoring 
parameters were compared to GWPS as established in the as established in the 2022 
Annual Groundwater and Corrective Action Report (Altamira; January 31, 2023); Table 7 
(Proposed Groundwater Protection Standards for Assessment Monitoring Parameters).   
 
For each well/parameter combination a trend analysis was completed and a confidence 
interval was established.  Trend analyses and construction of confidence intervals were 
performed using SanitasTM and utilizing data (where available) dating to February 2017 (for 
fluoride), dating to January 2018 (for arsenic, barium, chromium, cobalt, lead, lithium, 
mercury, molybdenum, selenium, and radium 226+228), and dating to September 2018 
(for antimony, beryllium, cadmium, and lithium).  If trend analysis indicated a significant 
increasing trend the confidence level would be established around the trend line.  
Otherwise, the confidence interval would be established over the collected data for each 
of the well/parameter combinations.  For each of the compliance wells, a parameter was 
determined to be at an SSL above a GWPS if the lower confidence limit exceeded the 
established GWPS. 
 
Output from SanitasTM for the second 2024 semi-annual sampling are included in 
Attachment D of this Report.  From the second 2024 semi-annual sampling data the trend 
analysis did not indicate any significant increasing tends.  Therefore, the confidence 
intervals were constructed over the collected data for each of the well/parameter 
combinations (using all data).  Table 6 compares results from the second 2024 semi-
annual sampling of assessment monitoring parameters and calculated confidence 
intervals to the GWPS.  From the second 2024 semi-annual sampling, no assessment 
monitoring parameters were detected at SSLs above the GWPS.   
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8.0 PROBLEMS ENCOUNTERED 
No problems were encountered over the 2024 calendar year.  However, several monitoring wells 
continue to exhibit slow recharge and take multiple days to complete sample collection.  Because 
of insufficient water and slow recharge, it was not feasible to measure field pH at GWMP-6A, 
GWMP-8A, GWMP-9A, GWMP-10A, and GWMP-11A during the second 2024 sampling.  For these 
monitoring wells, the laboratory measured pH is presented in this report and compared to 
pertinent background.  None of the network monitoring wells were decommissioned during the 
previous year.  No new monitoring wells were installed to be part of the monitoring network. 
 
9.0 ACTIVITIES FOR UPCOMING YEAR (2025) 
During the 2024 monitoring period SSIs over established background were indicated for some of 
the Detection Monitoring Parameters.  No Assessment Monitoring Parameters were detected at 
SSLs over the established GWPS.  Evans anticipates continued semi-annual Assessment 
Monitoring of the monitoring system (GWMP-6A, GWMP-8A, GWMP-9A, GWMP-10A, GWMP-
11A, and GWMP-12A) over the upcoming year.  Additionally, Evans will continue gauging 
groundwater levels at monitoring well GWMP-13A.   
 
Anticipated activities for the Year 2025 are as follows: 
 
January 2025: Submit the 2024 Annual Groundwater Monitoring and Corrective Action Report 
to ODEQ and enter the report into the facility record. 
 
April/May 2025:  Conduct the first 2025 semi-annual groundwater Assessment Monitoring 
program sample event.  Also conduct water level gauging at GWMP-13A. 
 
October/November 2025:  Conduct the second 2025 semi-annual groundwater Assessment 
Monitoring program sample event.  Also conduct water level gauging at GWMP-13A. 
 
December 2025:  Prepare the 2025 Annual Groundwater Monitoring and Corrective Action 
Report to be provided to ODEQ no later than January 31, 2026. 
 
Detections and concentrations from Assessment Monitoring will continue to be recorded in the 
facility operating record.  If during any sampling event one or more Assessment Monitoring 
Parameters are detected at an SSL above the GWPSs, a notification of the exceedance(s) will be 
prepared, and actions will be conducted as per OAC 252:517-9-6(g).  In such an occurrence, an 
assessment of corrective measures will be initiated, or a demonstration will be made that a 
source other than the CCR unit caused the contamination, or that increase resulted from error in 
sampling, analysis, statistical evaluation, or natural variation in groundwater quality. 
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State Certification
Alabama
Alaska

Alaska Drinking Water
Arkansas

CLIA
California 
Colorado

Connecticut
DoD ELAP/ ISO17025 A2LA

Florida NELAP
Foreign Soils Permit

Georgia
Georgia SDWA

Hawaii
Idaho

Illinois NELAP
Indiana

Kansas NELAP
Kentucky SDWA

Kentucky Wastewater
Louisiana Drinking Water

Louisiana NELAP
Maine

Maryland
Massachusetts

Massachusetts PFAS Approv
Michigan

Mississippi
Nebraska
Nevada

New Hampshire NELAP
New Jersey NELAP

New Mexico
New York NELAP

North Carolina
North Carolina SDWA

North Dakota
Oklahoma

Pennsylvania NELAP
Puerto Rico

S. Carolina Radiochem
Sanitation Districts of L

South Carolina Chemistry
Tennessee

Texas NELAP
Utah NELAP

Vermont
Virginia NELAP

Washington

42200
17-018

SC00012
88-00651

42D0904046
2940 

SC00012
PH-0169
2567.01
E87156

P330-15-00283, P330-15-00253
SC00012

967
SC00012
SC00012
200029

C-SC-01
E-10332
KY90129
KY90129

LA024
03046 (AI33904)

2023019
270

M-SC012
Letter
9976

SC00012
NE-OS-26-13

SC000122024-08
205424
SC002

SC00012
11501

233
45709
R-158

2023-152
68-00485
SC00012
10120002
9255651

10120001
TN 02934

T104704235
SC000122024-41

VT87156
460202
C780

List of current GEL Certifications as of 18 June 2024
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Radiochemistry  

Technical Case Narrative  

Altamira  

SDG #: 668582

 

 

 

Product: Radium-226+Radium-228 Calculation  

Analytical Method: Calculation  

Analytical Procedure: GL-RAD-D-003 REV# 45  

Analytical Batch: 2621107  

The following samples were analyzed using the above methods and analytical procedure(s).  

 

GEL Sample ID#             Client Sample Identification  

668582001                        GWMP-6A  

668582002                        GWMP-8A  

668582003                        GWMP-9A  

668582004                        GWMP-10A  

668582005                        GWMP-11A  

668582006                        GWMP-12A  

668582007                        DUP-1  

 

The samples in this SDG were analyzed on an "as received" basis.  

Data Summary:  

 

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this report

met the acceptance criteria specified in the analytical methods and procedures for initial calibration, continuing

calibration, instrument controls and process controls where applicable.  

 

 

 

 

 

Product: GFPC Ra228, Liquid  

Analytical Method: EPA 904.0/SW846 9320 Modified  

Analytical Procedure: GL-RAD-A-063 REV# 5  

Analytical Batch: 2616599  

The following samples were analyzed using the above methods and analytical procedure(s).  

 

GEL Sample ID#             Client Sample Identification  

668582001                        GWMP-6A  

668582002                        GWMP-8A  

668582003                        GWMP-9A  

668582004                        GWMP-10A  

668582005                        GWMP-11A  

668582006                        GWMP-12A  

668582007                        DUP-1  

1205743058                      Method Blank (MB)  

1205743059                      668582001(GWMP-6A) Sample Duplicate (DUP)  

1205743060                      668582001(GWMP-6A) Matrix Spike (MS)  

1205743061                      668582001(GWMP-6A) Matrix Spike Duplicate (MSD)  

1205743062                      Laboratory Control Sample (LCS)  

 

The samples in this SDG were analyzed on an "as received" basis.  
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Data Summary:  

 

All sample data provided in this report met the acceptance criteria specified in the analytical methods and procedures

for initial calibration, continuing calibration, instrument controls and process controls where applicable, with the

following exceptions.  

 

Preparation Information  

 

Homogenous Matrix  

Samples 1205743059 (GWMP-6ADUP), 1205743060 (GWMP-6AMS), 1205743061 (GWMP-6AMSD), 668582001

(GWMP-6A), 668582002 (GWMP-8A), 668582003 (GWMP-9A), 668582004 (GWMP-10A) and 668582005

(GWMP-11A) were non-homogenous matrix. heavy sediment. sample 668839001 was cloudy white liquid

1205743059 (GWMP-6ADUP), 1205743060 (GWMP-6AMS), 1205743061 (GWMP-6AMSD), 668582001

(GWMP-6A), 668582002 (GWMP-8A), 668582003 (GWMP-9A), 668582004 (GWMP-10A) and 668582005

(GWMP-11A).  

 

Quality Control (QC) Information  

 

Method Blank Criteria  

The blank result (See Below) is greater than the MDC but less than the required detection limit. 

Sample Analyte Value

1205743058 (MB) Radium-228 Result: 2.01 pCi/L > MDA: 1.43 pCi/L <= RDL: 3.00 pCi/L

 

Technical Information  

 

Recounts  

Samples were re-eluted and recounted to verify sample results. The recounts are reported.  

 

 

 

 

 

Product: Lucas Cell, Ra226, Liquid  

Analytical Method: EPA 903.1 Modified  

Analytical Procedure: GL-RAD-A-008 REV# 15  

Analytical Batch: 2617173  

The following samples were analyzed using the above methods and analytical procedure(s).  

 

GEL Sample ID#             Client Sample Identification  

668582001                        GWMP-6A  

668582002                        GWMP-8A  

668582003                        GWMP-9A  

668582004                        GWMP-10A  

668582005                        GWMP-11A  

668582006                        GWMP-12A  

668582007                        DUP-1  

1205744245                      Method Blank (MB)  

1205744246                      668582001(GWMP-6A) Sample Duplicate (DUP)  

1205744247                      668582001(GWMP-6A) Matrix Spike (MS)  

1205744248                      668582001(GWMP-6A) Matrix Spike Duplicate (MSD)  

1205744249                      Laboratory Control Sample (LCS)  

 

The samples in this SDG were analyzed on an "as received" basis.  
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Data Summary:  

 

All sample data provided in this report met the acceptance criteria specified in the analytical methods and procedures

for initial calibration, continuing calibration, instrument controls and process controls where applicable, with the

following exceptions.  

 

Preparation Information  

 

Homogenous Matrix  

Samples were non-homogenous matrix. All samples contained varying levels of clay.  

 

Quality Control (QC) Information  

 

Duplication Criteria between MS and MSD  

The Matrix Spike and Matrix Spike Duplicate (See Below) do not meet the duplication requirement; however, they

both meet the spiked recovery requirement. 

Sample Analyte Value

1205744247MS and 1205744248MSD (GWMP-6A) Radium-226 RPD 25.6* (0%-20%)

 

Miscellaneous Information  

 

Additional Comments  

The matrix spike and matrix spike duplicate, 1205744247 (GWMP-6AMS) and 1205744248 (GWMP-6AMSD),

aliquots were reduced to conserve sample volume.  

 

 

 

 

 

Certification Statement  

 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 
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November 06, 2024

Chris  Schaefer 
Altamira
525 central park Dr
Suite 500
Oklahoma City, OK 73013

The analytical data provided relates directly to the samples received by ALS  Environmental 
and for only the analyses requested. Results are expressed as "as received" unless 
otherwise noted.
                                                                                                                                
QC sample results for this data met EPA or laboratory specifications except as noted in the 
Case Narrative or as noted with qualifiers in the QC batch information. Should this 
laboratory report need to be reproduced, it should be reproduced in full unless written 
approval has been obtained by ALS Environmental. Samples will be disposed in 30 days 
unless storage arrangements are made.  

If you have any questions regarding this report, please feel free to call me.

Sincerely,

ALS Environmental received 5 sample(s) on Oct 26, 2024 for the analysis presented in the 
following report.

Laboratory Results for: Evans & Associates, Big Fork Ranch 

Dear Chris  Schaefer,

Work Order: HS24101780

Project Manager

Generated By:  JUMOKE.LAWAL

Anna Kinchen

 10450 Stancliff Rd. Suite 210
 Houston, TX 77099
 T: +1 281 530 5656
 F: +1 281 530 5887

alsglobal.com
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Client: Altamira

Work Order: HS24101780
Project: Evans & Associates, Big Fork Ranch SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS24101780-01 22-Oct-2024 10:15 26-Oct-2024 08:50GMWP-12A Water

HS24101780-02 23-Oct-2024 11:45 26-Oct-2024 08:50GMWP-6A Water

HS24101780-03 24-Oct-2024 10:20 26-Oct-2024 08:50GMWP-9A Water

HS24101780-04 24-Oct-2024 13:40 26-Oct-2024 08:50GMWP-11A Water

HS24101780-05 24-Oct-2024 00:00 26-Oct-2024 08:50Dup-1 Water

ALS Houston, US 06-Nov-24Date: 
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Client: CASE NARRATIVE

Work Order:
Evans & Associates, Big Fork Ranch 
Altamira

Project:
HS24101780

Work Order Comments

Sample received outside method holding time for pH. pH is an immediate test. Sample results are flagged with an "H" qualifier.

The temperature at the time of pH is reported. Please note that all pH results are already normalized to a temperature of 25 °C.

•

Metals by Method SW7470A

Batch ID: 219912

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Metals by Method SW6020A

Batch ID: 219899
Sample ID: HS24101895-01MS

MS and MSD are for an unrelated sample•

WetChemistry by Method SM4500H+ B

Batch ID: R498725

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method E300

Batch ID: R498701
Sample ID: GMWP-6A (HS24101780-02MS)

The MS and/or MSD recovery was outside of the control limits; however, the result in the parent sample is greater than 4x the spike 
amount. (Sulfate)

•

WetChemistry by Method M2540C

Batch ID: R498639,R498795,R498887

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

ALS Houston, US 06-Nov-24Date: 
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-12A

WorkOrder:
Lab ID:

Collection Date:

HS24101780
HS24101780-01

22-Oct-2024 10:15 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  JCPrep:SW3010A / 31-Oct-2024

1mg/L 06-Nov-2024  14:550.000400Antimony 0.00200U

1mg/L 06-Nov-2024  14:550.000400Arsenic 0.002000.00788

1mg/L 06-Nov-2024  14:550.00190Barium 0.004000.0257

1mg/L 06-Nov-2024  14:55J 0.000200Beryllium 0.002000.000354

50mg/L 06-Nov-2024  15:220.550Boron 1.0010.6

1mg/L 06-Nov-2024  14:550.000200Cadmium 0.00200U

50mg/L 06-Nov-2024  15:221.70Calcium 25.0375

1mg/L 06-Nov-2024  14:55J 0.000400Chromium 0.004000.00335

1mg/L 06-Nov-2024  14:550.000200Cobalt 0.005000.00896

1mg/L 06-Nov-2024  14:550.000600Lead 0.002000.00613

1mg/L 06-Nov-2024  14:55J 0.00100Lithium 0.005000.00336

1mg/L 06-Nov-2024  14:550.000600Molybdenum 0.005000.0184

1mg/L 06-Nov-2024  14:550.00110Selenium 0.00200U

1mg/L 06-Nov-2024  14:550.000200Thallium 0.002000.00201

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 31-Oct-2024

1mg/L 31-Oct-2024  13:570.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
5mg/L 30-Oct-2024  14:551.00Chloride 2.5076.3

5mg/L 30-Oct-2024  14:550.250Fluoride 0.5001.22

50mg/L 30-Oct-2024  18:0810.0Sulfate 25.02,270
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 29-Oct-2024  08:005.00Total Dissolved Solids (Residue, 
Filterable)

10.02,440

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  JAC
1pH Units 30-Oct-2024  15:27H 0.100pH 0.1007.62

1°C 30-Oct-2024  15:27H 0Temp Deg C @pH 020.8

06-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-6A

WorkOrder:
Lab ID:

Collection Date:

HS24101780
HS24101780-02

23-Oct-2024 11:45 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  JCPrep:SW3010A / 31-Oct-2024

1mg/L 06-Nov-2024  14:570.000400Antimony 0.00200U

1mg/L 06-Nov-2024  14:57J 0.000400Arsenic 0.002000.00158

1mg/L 06-Nov-2024  14:570.00190Barium 0.004000.0603

1mg/L 06-Nov-2024  14:570.000200Beryllium 0.00200U

1mg/L 06-Nov-2024  14:570.0110Boron 0.02000.996

1mg/L 06-Nov-2024  14:570.000200Cadmium 0.00200U

1mg/L 06-Nov-2024  14:570.0340Calcium 0.50036.5

1mg/L 06-Nov-2024  14:57J 0.000400Chromium 0.004000.00107

1mg/L 06-Nov-2024  14:57J 0.000200Cobalt 0.005000.000230

1mg/L 06-Nov-2024  14:57J 0.000600Lead 0.002000.000642

1mg/L 06-Nov-2024  14:570.00100Lithium 0.005000.0191

1mg/L 06-Nov-2024  14:570.000600Molybdenum 0.005000.00518

1mg/L 06-Nov-2024  14:570.00110Selenium 0.00200U

1mg/L 06-Nov-2024  14:57J 0.000200Thallium 0.002000.000273

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 31-Oct-2024

1mg/L 31-Oct-2024  13:590.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
1mg/L 30-Oct-2024  15:000.200Chloride 0.50016.0

1mg/L 30-Oct-2024  15:000.0500Fluoride 0.1000.879

1mg/L 30-Oct-2024  15:000.200Sulfate 0.50098.6
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 30-Oct-2024  08:005.00Total Dissolved Solids (Residue, 
Filterable)

10.0722

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  JAC
1pH Units 30-Oct-2024  15:41H 0.100pH 0.1008.02

1°C 30-Oct-2024  15:41H 0Temp Deg C @pH 020.8

06-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-9A

WorkOrder:
Lab ID:

Collection Date:

HS24101780
HS24101780-03

24-Oct-2024 10:20 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  JCPrep:SW3010A / 31-Oct-2024

1mg/L 06-Nov-2024  14:590.000400Antimony 0.00200U

1mg/L 06-Nov-2024  14:59J 0.000400Arsenic 0.002000.00153

1mg/L 06-Nov-2024  14:590.00190Barium 0.004000.345

1mg/L 06-Nov-2024  14:590.000200Beryllium 0.00200U

1mg/L 06-Nov-2024  14:590.0110Boron 0.02000.142

1mg/L 06-Nov-2024  14:590.000200Cadmium 0.00200U

1mg/L 06-Nov-2024  14:590.0340Calcium 0.500118

1mg/L 06-Nov-2024  14:59J 0.000400Chromium 0.004000.00165

1mg/L 06-Nov-2024  14:59J 0.000200Cobalt 0.005000.00108

1mg/L 06-Nov-2024  14:59J 0.000600Lead 0.002000.00116

1mg/L 06-Nov-2024  14:590.00100Lithium 0.005000.00638

1mg/L 06-Nov-2024  14:590.000600Molybdenum 0.00500U

1mg/L 06-Nov-2024  14:590.00110Selenium 0.002000.0144

1mg/L 06-Nov-2024  14:590.000200Thallium 0.00200U

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 31-Oct-2024

1mg/L 31-Oct-2024  14:000.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
1mg/L 30-Oct-2024  15:180.200Chloride 0.5002.10

1mg/L 30-Oct-2024  15:180.0500Fluoride 0.1000.495

1mg/L 30-Oct-2024  15:180.200Sulfate 0.50074.6
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 31-Oct-2024  08:305.00Total Dissolved Solids (Residue, 
Filterable)

10.0406

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  JAC
1pH Units 30-Oct-2024  15:46H 0.100pH 0.1007.35

1°C 30-Oct-2024  15:46H 0Temp Deg C @pH 020.9

06-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-11A

WorkOrder:
Lab ID:

Collection Date:

HS24101780
HS24101780-04

24-Oct-2024 13:40 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  JCPrep:SW3010A / 31-Oct-2024

1mg/L 06-Nov-2024  15:010.000400Antimony 0.00200U

1mg/L 06-Nov-2024  15:01J 0.000400Arsenic 0.002000.00140

1mg/L 06-Nov-2024  15:010.00190Barium 0.004000.364

1mg/L 06-Nov-2024  15:010.000200Beryllium 0.00200U

1mg/L 06-Nov-2024  15:010.0110Boron 0.02000.0342

1mg/L 06-Nov-2024  15:010.000200Cadmium 0.00200U

1mg/L 06-Nov-2024  15:010.0340Calcium 0.500110

1mg/L 06-Nov-2024  15:01J 0.000400Chromium 0.004000.00179

1mg/L 06-Nov-2024  15:01J 0.000200Cobalt 0.005000.000722

1mg/L 06-Nov-2024  15:01J 0.000600Lead 0.002000.00107

1mg/L 06-Nov-2024  15:010.00100Lithium 0.005000.00953

1mg/L 06-Nov-2024  15:010.000600Molybdenum 0.00500U

1mg/L 06-Nov-2024  15:010.00110Selenium 0.00200U

1mg/L 06-Nov-2024  15:010.000200Thallium 0.00200U

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 31-Oct-2024

1mg/L 31-Oct-2024  14:020.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
1mg/L 30-Oct-2024  15:240.200Chloride 0.5005.56

1mg/L 30-Oct-2024  15:240.0500Fluoride 0.1000.305

1mg/L 30-Oct-2024  15:240.200Sulfate 0.50033.1
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 31-Oct-2024  08:305.00Total Dissolved Solids (Residue, 
Filterable)

10.0380

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  JAC
1pH Units 30-Oct-2024  15:51H 0.100pH 0.1007.47

1°C 30-Oct-2024  15:51H 0Temp Deg C @pH 020.7

06-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
Dup-1

WorkOrder:
Lab ID:

Collection Date:

HS24101780
HS24101780-05

24-Oct-2024 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  JCPrep:SW3010A / 31-Oct-2024

1mg/L 06-Nov-2024  15:030.000400Antimony 0.00200U

1mg/L 06-Nov-2024  15:030.000400Arsenic 0.002000.0129

1mg/L 06-Nov-2024  15:030.00190Barium 0.004000.0767

1mg/L 06-Nov-2024  15:03J 0.000200Beryllium 0.002000.000423

50mg/L 06-Nov-2024  15:240.550Boron 1.0010.1

1mg/L 06-Nov-2024  15:030.000200Cadmium 0.00200U

50mg/L 06-Nov-2024  15:241.70Calcium 25.0334

1mg/L 06-Nov-2024  15:030.000400Chromium 0.004000.00436

1mg/L 06-Nov-2024  15:030.000200Cobalt 0.005000.0104

1mg/L 06-Nov-2024  15:030.000600Lead 0.002000.00723

1mg/L 06-Nov-2024  15:03J 0.00100Lithium 0.005000.00438

1mg/L 06-Nov-2024  15:030.000600Molybdenum 0.005000.0259

1mg/L 06-Nov-2024  15:030.00110Selenium 0.00200U

1mg/L 06-Nov-2024  15:030.000200Thallium 0.00200U

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 31-Oct-2024

1mg/L 31-Oct-2024  14:04J 0.0000300Mercury 0.0002000.0000430

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
5mg/L 30-Oct-2024  15:301.00Chloride 2.5076.2

5mg/L 30-Oct-2024  15:300.250Fluoride 0.5001.16

50mg/L 30-Oct-2024  18:1410.0Sulfate 25.02,250
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 31-Oct-2024  08:305.00Total Dissolved Solids (Residue, 
Filterable)

10.03,220

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  JAC
1pH Units 30-Oct-2024  15:43H 0.100pH 0.1007.47

1°C 30-Oct-2024  15:43H 0Temp Deg C @pH 020.9

06-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Weight / Prep Log

HS24101780
Evans & Associates, Big Fork Ranch 
Altamira

WorkOrder:
Project:
Client:

Batch ID:219899

Method: WATER - SW3010A 3010APrep Code: 
Start Date: 31 Oct 2024 10:30 End Date: 31 Oct 2024 10:30

ContainerSample ID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS24101780-01 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-02 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-03 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-04 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-05 10 (mL) 120 plastic HNO310 (mL) 1

Batch ID:219912

Method: MERCURY PREP BY 7470A- WATER HG_WPRPrep Code: 
Start Date: 31 Oct 2024 08:30 End Date: 31 Oct 2024 08:30

ContainerSample ID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS24101780-01 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-02 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-03 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-04 10 (mL) 120 plastic HNO310 (mL) 1
HS24101780-05 10 (mL) 120 plastic HNO310 (mL) 1

06-Nov-24Date: ALS Houston, US
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Client:
Evans & Associates, Big Fork Ranch 
Altamira

WorkOrder:
Project:

HS24101780
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID Leachate Date DF

Batch ID: 219899 ( 0 ) Test Name : ICP-MS METALS BY SW6020A Matrix: Water

31 Oct 2024 10:30 06 Nov 2024 15:22HS24101780-01 22 Oct 2024 10:15 50GMWP-12A

31 Oct 2024 10:30 06 Nov 2024 14:55HS24101780-01 22 Oct 2024 10:15 1GMWP-12A

31 Oct 2024 10:30 06 Nov 2024 14:57HS24101780-02 23 Oct 2024 11:45 1GMWP-6A

31 Oct 2024 10:30 06 Nov 2024 14:59HS24101780-03 24 Oct 2024 10:20 1GMWP-9A

31 Oct 2024 10:30 06 Nov 2024 15:01HS24101780-04 24 Oct 2024 13:40 1GMWP-11A

31 Oct 2024 10:30 06 Nov 2024 15:24HS24101780-05 24 Oct 2024 00:00 50Dup-1

31 Oct 2024 10:30 06 Nov 2024 15:03HS24101780-05 24 Oct 2024 00:00 1Dup-1

Batch ID: 219912 ( 0 ) Test Name : MERCURY BY SW7470A Matrix: Water

31 Oct 2024 08:30 31 Oct 2024 13:57HS24101780-01 22 Oct 2024 10:15 1GMWP-12A

31 Oct 2024 08:30 31 Oct 2024 13:59HS24101780-02 23 Oct 2024 11:45 1GMWP-6A

31 Oct 2024 08:30 31 Oct 2024 14:00HS24101780-03 24 Oct 2024 10:20 1GMWP-9A

31 Oct 2024 08:30 31 Oct 2024 14:02HS24101780-04 24 Oct 2024 13:40 1GMWP-11A

31 Oct 2024 08:30 31 Oct 2024 14:04HS24101780-05 24 Oct 2024 00:00 1Dup-1

Batch ID: R498639 ( 0 ) Test Name : TOTAL DISSOLVED SOLIDS BY SM2540C-2011 Matrix: Water

29 Oct 2024 08:00HS24101780-01 22 Oct 2024 10:15 1GMWP-12A

Batch ID: R498701 ( 0 ) Test Name : ANIONS BY E300.0, REV 2.1, 1993 Matrix: Water

30 Oct 2024 18:08HS24101780-01 22 Oct 2024 10:15 50GMWP-12A

30 Oct 2024 14:55HS24101780-01 22 Oct 2024 10:15 5GMWP-12A

30 Oct 2024 15:00HS24101780-02 23 Oct 2024 11:45 1GMWP-6A

30 Oct 2024 15:18HS24101780-03 24 Oct 2024 10:20 1GMWP-9A

30 Oct 2024 15:24HS24101780-04 24 Oct 2024 13:40 1GMWP-11A

30 Oct 2024 18:14HS24101780-05 24 Oct 2024 00:00 50Dup-1

30 Oct 2024 15:30HS24101780-05 24 Oct 2024 00:00 5Dup-1

Batch ID: R498725 ( 0 ) Test Name : PH BY SM4500H+ B-2011 Matrix: Water

30 Oct 2024 15:27HS24101780-01 22 Oct 2024 10:15 1GMWP-12A

30 Oct 2024 15:41HS24101780-02 23 Oct 2024 11:45 1GMWP-6A

30 Oct 2024 15:46HS24101780-03 24 Oct 2024 10:20 1GMWP-9A

30 Oct 2024 15:51HS24101780-04 24 Oct 2024 13:40 1GMWP-11A

30 Oct 2024 15:43HS24101780-05 24 Oct 2024 00:00 1Dup-1

Batch ID: R498795 ( 0 ) Test Name : TOTAL DISSOLVED SOLIDS BY SM2540C-2011 Matrix: Water

30 Oct 2024 08:00HS24101780-02 23 Oct 2024 11:45 1GMWP-6A

Batch ID: R498887 ( 0 ) Test Name : TOTAL DISSOLVED SOLIDS BY SM2540C-2011 Matrix: Water

31 Oct 2024 08:30HS24101780-03 24 Oct 2024 10:20 1GMWP-9A

31 Oct 2024 08:30HS24101780-04 24 Oct 2024 13:40 1GMWP-11A

31 Oct 2024 08:30HS24101780-05 24 Oct 2024 00:00 1Dup-1

06-Nov-24Date: ALS Houston, US
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219899 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-219899 Units: mg/L Analysis Date: 06-Nov-2024 14:27

Run ID: ICPMS06_499216 SeqNo: 8499564 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Antimony U  0.00200

Arsenic U  0.00200

Barium U  0.00400

Beryllium U  0.00200

Boron U  0.0200

Cadmium U  0.00200

Calcium U  0.500

Chromium U  0.00400

Cobalt U  0.00500

Lead U  0.00200

Lithium U  0.00500

Molybdenum U  0.00500

Selenium U  0.00200

Thallium 0.000201  J 0.00200

Sample ID: LCS-219899 Units: mg/L Analysis Date: 05-Nov-2024 23:41

Run ID: ICPMS06_499139 SeqNo: 8498356 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Antimony 0.05093 0.05 0 102 80 - 1200.00200

Arsenic 0.04912 0.05 0 98.2 80 - 1200.00200

Beryllium 0.04547 0.05 0 90.9 80 - 1200.00200

Boron 0.48 0.5 0 96.0 80 - 1200.0200

Cadmium 0.05222 0.05 0 104 80 - 1200.00200

Calcium 5.096 5 0 102 80 - 1200.500

Chromium 0.05095 0.05 0 102 80 - 1200.00400

Cobalt 0.05153 0.05 0 103 80 - 1200.00500

Lead 0.05203 0.05 0 104 80 - 1200.00200

Lithium 0.09091 0.1 0 90.9 80 - 1200.00500

Molybdenum 0.04976 0.05 0 99.5 80 - 1200.00500

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219899 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: LCS-219899 Units: mg/L Analysis Date: 06-Nov-2024 13:42

Run ID: ICPMS06_499216 SeqNo: 8499160 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Barium 0.04748 0.05 0 95.0 80 - 1200.00400

Selenium 0.04833 0.05 0 96.7 80 - 1200.00200

Thallium 0.04432 0.05 0 88.6 80 - 1200.00200

Sample ID: HS24101895-01MS Units: mg/L Analysis Date: 05-Nov-2024 23:51

Run ID: ICPMS06_499139 SeqNo: 8498361 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Antimony 0.04735 0.05 0.00017 94.4 80 - 1200.00200

Arsenic 0.06818 0.05 0.01765 101 80 - 1200.00200

Beryllium 0.04868 0.05 0.000378 96.6 80 - 1200.00200

Boron 1.974 0.5 1.578 79.3 80 - 120 SE 0.0200

Cadmium 0.05097 0.05 0.000007 102 80 - 1200.00200

Calcium 98.68 5 99.2 -10.2 80 - 120 SO 0.500

Chromium 0.0516 0.05 0.001285 101 80 - 1200.00400

Cobalt 0.0574 0.05 0.008708 97.4 80 - 1200.00500

Lead 0.05264 0.05 0.000091 105 80 - 1200.00200

Lithium 0.1465 0.1 0.05602 90.5 80 - 1200.00500

Molybdenum 0.04972 0.05 0.000681 98.1 80 - 1200.00500

Sample ID: HS24101895-01MS Units: mg/L Analysis Date: 06-Nov-2024 13:48

Run ID: ICPMS06_499216 SeqNo: 8499163 PrepDate: 31-Oct-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Barium 0.2398 0.05 0.2012 77.2 80 - 120 SO 0.00800

Selenium 0.05317 0.05 0.001891 103 80 - 1200.00400

Thallium 0.04148 0.05 0.001527 79.9 80 - 120 S 0.00400

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219899 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: HS24101895-01MSD Units: mg/L Analysis Date: 05-Nov-2024 23:53

Run ID: ICPMS06_499139 SeqNo: 8498362 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Antimony 0.04705 0.05 0.00017 93.8 80 - 120 0.04735 0.64 200.00200

Arsenic 0.06856 0.05 0.01765 102 80 - 120 0.06818 0.56 200.00200

Beryllium 0.04932 0.05 0.000378 97.9 80 - 120 0.04868 1.31 200.00200

Boron 2.071 0.5 1.578 98.8 80 - 120 1.974 4.81 20 E 0.0200

Cadmium 0.05147 0.05 0.000007 103 80 - 120 0.05097 0.978 200.00200

Calcium 100.3 5 99.2 21.9 80 - 120 98.68 1.61 20 SO 0.500

Chromium 0.05149 0.05 0.001285 100 80 - 120 0.0516 0.211 200.00400

Cobalt 0.05701 0.05 0.008708 96.6 80 - 120 0.0574 0.668 200.00500

Lead 0.05216 0.05 0.000091 104 80 - 120 0.05264 0.914 200.00200

Lithium 0.1502 0.1 0.05602 94.2 80 - 120 0.1465 2.51 200.00500

Molybdenum 0.04952 0.05 0.000681 97.7 80 - 120 0.04972 0.401 200.00500

Sample ID: HS24101895-01MSD Units: mg/L Analysis Date: 06-Nov-2024 13:50

Run ID: ICPMS06_499216 SeqNo: 8499164 PrepDate: 31-Oct-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Barium 0.2426 0.05 0.2012 82.8 80 - 120 0.2398 1.15 20 O 0.00800

Selenium 0.0522 0.05 0.001891 101 80 - 120 0.05317 1.85 200.00400

Thallium 0.04285 0.05 0.001527 82.7 80 - 120 0.04148 3.26 200.00400

Sample ID: HS24101895-01PDS Units: mg/L Analysis Date: 05-Nov-2024 23:57

Run ID: ICPMS06_499139 SeqNo: 8498364 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:  

Antimony 0.09834 0.1 0.00017 98.2 75 - 1250.00200

Arsenic 0.1228 0.1 0.01765 105 75 - 1250.00200

Beryllium 0.09821 0.1 0.000378 97.8 75 - 1250.00200

Cadmium 0.1051 0.1 0.000007 105 75 - 1250.00200

Calcium 104 10 99.2 47.6 75 - 125 SO 0.500

Chromium 0.1066 0.1 0.001285 105 75 - 1250.00400

Cobalt 0.1071 0.1 0.008708 98.4 75 - 1250.00500

Lead 0.1088 0.1 0.000091 109 75 - 1250.00200

Molybdenum 0.1008 0.1 0.000681 100 75 - 1250.00500

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219899 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: HS24101895-01PDS Units: mg/L Analysis Date: 06-Nov-2024 13:52

Run ID: ICPMS06_499216 SeqNo: 8499165 PrepDate: 31-Oct-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:  

Barium 0.2835 0.1 0.2012 82.3 75 - 1250.00800

Selenium 0.1078 0.1 0.001891 106 75 - 1250.00400

Thallium 0.09573 0.1 0.001527 94.2 75 - 1250.00400

Sample ID: HS24101895-01PDS Units: mg/L Analysis Date: 06-Nov-2024 14:37

Run ID: ICPMS06_499216 SeqNo: 8499569 PrepDate: 31-Oct-2024 DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:  

Boron 5.413 5 1.367 80.9 75 - 1250.200

Sample ID: HS24101895-01SD Units: mg/L Analysis Date: 05-Nov-2024 23:49

Run ID: ICPMS06_499139 SeqNo: 8498360 PrepDate: 31-Oct-2024 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:  

Antimony U  0.00017 0 100.0100

Arsenic 0.0172  0.01765 2.58 100.0100

Beryllium U  0.000378 0 100.0100

Cadmium U  0.000007 0 100.0100

Calcium 92.34  99.2 6.91 102.50

Chromium U  0.001285 0 100.0200

Cobalt 0.008506  0.008708 0 10 J 0.0250

Lead U  0.000091 0 100.0100

Lithium 0.05834  0.05602 4.15 100.0250

Molybdenum U  0.000681 0 100.0250

Sample ID: HS24101895-01SD Units: mg/L Analysis Date: 06-Nov-2024 13:46

Run ID: ICPMS06_499216 SeqNo: 8499162 PrepDate: 31-Oct-2024 DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:  

Barium 0.2091  0.2012 3.92 100.0400

Selenium U  0.001891 0 100.0200

Thallium U  0.001527 0 100.0200

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219899 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: HS24101895-01SD Units: mg/L Analysis Date: 06-Nov-2024 14:31

Run ID: ICPMS06_499216 SeqNo: 8499566 PrepDate: 31-Oct-2024 DF: 50

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:  

Boron 1.285  1.367 5.97 101.00

The following samples were analyzed in this batch: HS24101780-01               HS24101780-02               HS24101780-03               HS24101780-04               
HS24101780-05

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: 219912 ( 0 ) Instrument: HG04 Method: MERCURY BY SW7470A

Sample ID: MBLK-219912 Units: mg/L Analysis Date: 31-Oct-2024 13:33

Run ID: HG04_498779 SeqNo: 8489673 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Mercury U  0.000200

Sample ID: LCS-219912 Units: mg/L Analysis Date: 31-Oct-2024 13:35

Run ID: HG04_498779 SeqNo: 8489674 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Mercury 0.00473 0.005 0 94.6 80 - 1200.000200

Sample ID: HS24101738-09MS Units: mg/L Analysis Date: 31-Oct-2024 13:47

Run ID: HG04_498779 SeqNo: 8489681 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Mercury 0.00406 0.005 -0.000005 81.3 75 - 1250.000200

Sample ID: HS24101738-09MSD Units: mg/L Analysis Date: 31-Oct-2024 13:48

Run ID: HG04_498779 SeqNo: 8489682 PrepDate: 31-Oct-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Mercury 0.00419 0.005 -0.000005 83.9 75 - 125 0.00406 3.15 200.000200

The following samples were analyzed in this batch: HS24101780-01               HS24101780-02               HS24101780-03               HS24101780-04               
HS24101780-05

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498639 ( 0 ) Instrument: Balance1 Method: TOTAL DISSOLVED SOLIDS BY SM2540C-
2011

Sample ID: WMBLK-10292024 Units: mg/L Analysis Date: 29-Oct-2024 08:00

Run ID: Balance1_498639 SeqNo: 8486895 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

U  10.0

Sample ID: WLCS-10292024 Units: mg/L Analysis Date: 29-Oct-2024 08:00

Run ID: Balance1_498639 SeqNo: 8486894 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

994 1000 0 99.4 85 - 11510.0

Sample ID: HS24101493-04 DUP Units: mg/L Analysis Date: 29-Oct-2024 08:00

Run ID: Balance1_498639 SeqNo: 8486879 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

1044  1052 0.763 2010.0

Sample ID: HS24101472-10 DUP Units: mg/L Analysis Date: 29-Oct-2024 08:00

Run ID: Balance1_498639 SeqNo: 8486877 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

880  872 0.913 2010.0

The following samples were analyzed in this batch: HS24101780-01

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498701 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: MBLK Units: mg/L Analysis Date: 30-Oct-2024 13:20

Run ID: ICS-Integrion_498701 SeqNo: 8488224 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride U  0.500

Fluoride U  0.100

Sulfate U  0.500

Sample ID: LCS Units: mg/L Analysis Date: 30-Oct-2024 13:32

Run ID: ICS-Integrion_498701 SeqNo: 8488225 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 19.44 20 0 97.2 90 - 1100.500

Fluoride 4.226 4 0 106 90 - 1100.100

Sulfate 20.17 20 0 101 90 - 1100.500

Sample ID: HS24101780-02MS Units: mg/L Analysis Date: 30-Oct-2024 15:06

Run ID: ICS-Integrion_498701 SeqNo: 8488238 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: GMWP-6A

Chloride 26.27 10 16.04 102 80 - 1200.500

Fluoride 3.092 2 0.8786 111 80 - 1200.100

Sulfate 103.9 10 98.56 53.4 80 - 120 SEO 0.500

Sample ID: HS24101677-01MS Units: mg/L Analysis Date: 30-Oct-2024 13:44

Run ID: ICS-Integrion_498701 SeqNo: 8488227 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Chloride 19320 5000 15080 84.9 80 - 120250

Fluoride 988.2 1000 0 98.8 80 - 12050.0

Sulfate 7364 5000 2753 92.2 80 - 120250

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498701 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: HS24101780-02MSD Units: mg/L Analysis Date: 30-Oct-2024 15:12

Run ID: ICS-Integrion_498701 SeqNo: 8488239 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: GMWP-6A

Chloride 26.32 10 16.04 103 80 - 120 26.27 0.167 200.500

Fluoride 3.076 2 0.8786 110 80 - 120 3.092 0.519 200.100

Sulfate 103.8 10 98.56 52.8 80 - 120 103.9 0.0659 20 SEO 0.500

Sample ID: HS24101677-01MSD Units: mg/L Analysis Date: 30-Oct-2024 13:50

Run ID: ICS-Integrion_498701 SeqNo: 8488228 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Chloride 19310 5000 15080 84.7 80 - 120 19320 0.0492 20250

Fluoride 949.9 1000 0 95.0 80 - 120 988.2 3.95 2050.0

Sulfate 7376 5000 2753 92.5 80 - 120 7364 0.149 20250

The following samples were analyzed in this batch: HS24101780-01               HS24101780-02               HS24101780-03               HS24101780-04               
HS24101780-05

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498725 ( 0 ) Instrument: Skalar 03 Method: PH BY SM4500H+ B-2011

Sample ID: HS24101663-01DUP Units: pH Units Analysis Date: 30-Oct-2024 15:25

Run ID: Skalar 03_498725 SeqNo: 8488713 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

pH 7.89  7.82 0.891 100.100

Temp Deg C @pH 21.6 21.6 0 100

The following samples were analyzed in this batch: HS24101780-01               HS24101780-02               HS24101780-03               HS24101780-04               
HS24101780-05

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498795 ( 0 ) Instrument: Balance1 Method: TOTAL DISSOLVED SOLIDS BY SM2540C-
2011

Sample ID: WMBLK-10302024 Units: mg/L Analysis Date: 30-Oct-2024 08:00

Run ID: Balance1_498795 SeqNo: 8490130 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

U  10.0

Sample ID: WLCS-10302024 Units: mg/L Analysis Date: 30-Oct-2024 08:00

Run ID: Balance1_498795 SeqNo: 8490129 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

962 1000 0 96.2 85 - 11510.0

Sample ID: HS24101675-11 DUP Units: mg/L Analysis Date: 30-Oct-2024 08:00

Run ID: Balance1_498795 SeqNo: 8490127 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

372  394 5.74 2010.0

Sample ID: HS24101675-07 DUP Units: mg/L Analysis Date: 30-Oct-2024 08:00

Run ID: Balance1_498795 SeqNo: 8490122 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

734  754 2.69 2010.0

The following samples were analyzed in this batch: HS24101780-02

ALS Houston, US Date: 06-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101780

QC BATCH REPORT

Batch ID: R498887 ( 0 ) Instrument: Balance1 Method: TOTAL DISSOLVED SOLIDS BY SM2540C-
2011

Sample ID: WMBLK-10312024 Units: mg/L Analysis Date: 31-Oct-2024 08:30

Run ID: Balance1_498887 SeqNo: 8491912 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

U  10.0

Sample ID: WLCS-10312024 Units: mg/L Analysis Date: 31-Oct-2024 08:30

Run ID: Balance1_498887 SeqNo: 8491911 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

940 1000 0 94.0 85 - 11510.0

Sample ID: HS24101780-03 DUP Units: mg/L Analysis Date: 31-Oct-2024 08:30

Run ID: Balance1_498887 SeqNo: 8491898 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID: GMWP-9A

Total Dissolved Solids (Residue, 
Filterable)

410  406 0.98 2010.0

Sample ID: HS24101774-01 DUP Units: mg/L Analysis Date: 31-Oct-2024 08:30

Run ID: Balance1_498887 SeqNo: 8491896 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

318  330 3.7 2010.0

The following samples were analyzed in this batch: HS24101780-03               HS24101780-04               HS24101780-05

ALS Houston, US Date: 06-Nov-24
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Altamira
Evans & Associates, Big Fork Ranch 
HS24101780

Qualifier Description
* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit

E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated,  see raw data for justification

n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits

U Analyzed but not detected above the MDL/SDL

Acronym Description
DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

ALS Houston, US Date: 06-Nov-24
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arizona  AZ0793  27-May-2025

 Arkansas  88-00356_2024  27-Mar-2025

 California  2919; 2025  30-Apr-2025

 Dept of Defense  L24-240  30-Apr-2026

 Dept of Defense  L24-239  30-Apr-2026

 Florida  E87611-38  30-Jun-2025

 Illinois  2000322023-11  31-Jul-2025

 Kansas  E-10352 2023-2024  31-Jul-2025

 Kentucky  123043  30-Apr-2025

 Louisiana  03087  2023-2024  30-Jun-2025

 Maine  2024017  23-Jun-2026

 Michigan  9971  30-Apr-2025

 Nebraska  NE-OS-25-13  30-Apr-2025

 New Jersey  TX008  30-Jun-2025

 North Carolina  624 - 2024  31-Dec-2024

 Pennsylvania  018  30-Jun-2025

 Tennessee  04016  30-Apr-2025

 Texas  T104704231 TX-C24-00130  30-Apr-2025

 Utah  TX026932023-14  31-Jul-2025

06-Nov-24Date: ALS Houston, US
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Kaycee Rogers

26-Oct-2024 08:50Date/Time Received:HS24101780

Enviro Clean Services-Tulsa

Work Order ID:

Client Name:

      Sample Receipt Checklist

Received by:

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):

Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

Login Notes:

No Not Present

Yes No Not Present

Yes No Not Present

Yes No

Yes No
Yes

No

Yes No
Yes No

Yes No

Yes No

Yes No

1.4uc/1.4c ir34
49818
10/28/2024 1744

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Completed By: /S/ Jacob Coronado
Date/TimeeSignatureDate/TimeeSignature

29-Oct-2024 08:5128-Oct-2024 17:44

FedExw Carrier name:Matrices:

Reviewed by: /S/ Anna Kinchen

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:

Yes

NoYesVOA/TX1005/TX1006 Solids in hermetically sealed vials? Not Present

Samplers name present on COC?
Yes

No

1 Page(s)

ALS Houston, US 06-Nov-24Date: 
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November 08, 2024

Chris  Schaefer 
Altamira
525 central park Dr
Suite 500
Oklahoma City, OK 73013

The analytical data provided relates directly to the samples received by ALS  Environmental 
and for only the analyses requested. Results are expressed as "as received" unless 
otherwise noted.
                                                                                                                                
QC sample results for this data met EPA or laboratory specifications except as noted in the 
Case Narrative or as noted with qualifiers in the QC batch information. Should this 
laboratory report need to be reproduced, it should be reproduced in full unless written 
approval has been obtained by ALS Environmental. Samples will be disposed in 30 days 
unless storage arrangements are made.  

If you have any questions regarding this report, please feel free to call me.

Sincerely,

ALS Environmental received 2 sample(s) on Oct 31, 2024 for the analysis presented in the 
following report.

Laboratory Results for: Evans & Associates, Big Fork Ranch 

Dear Chris  Schaefer,

Work Order: HS24101993

Project Manager

Generated By:  DAYNA.FISHER

Anna Kinchen

 10450 Stancliff Rd. Suite 210
 Houston, TX 77099
 T: +1 281 530 5656
 F: +1 281 530 5887

alsglobal.com
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Client: Altamira

Work Order: HS24101993
Project: Evans & Associates, Big Fork Ranch SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS24101993-01 29-Oct-2024 12:45 31-Oct-2024 09:10GMWP-10A Water

HS24101993-02 29-Oct-2024 13:30 31-Oct-2024 09:10GMWP-8A Water

ALS Houston, US 08-Nov-24Date: 

Page 2 of 23



Client: CASE NARRATIVE

Work Order:
Evans & Associates, Big Fork Ranch 
Altamira

Project:
HS24101993

Work Order Comments

Sample received outside method holding time for pH. pH is an immediate test. Sample results are flagged with an "H" qualifier.

The temperature at the time of pH is reported. Please note that all pH results are already normalized to a temperature of 25 °C.

•

Metals by Method SW7470A

Batch ID: 220266

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Metals by Method SW6020A

Batch ID: 220064
Sample ID: HS24101472-01MS

MS and MSD are for an unrelated sample•

WetChemistry by Method SM4500H+ B

Batch ID: R499217

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method M2540C

Batch ID: R499167

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method E300

Batch ID: R499244

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Batch ID: R498934
Sample ID: HS24110006-01MS

MS and MSD are for an unrelated sample (Sulfate)•

ALS Houston, US 08-Nov-24Date: 

Page 3 of 23



Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-10A

WorkOrder:
Lab ID:

Collection Date:

HS24101993
HS24101993-01

29-Oct-2024 12:45 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  MSCPrep:SW3010A / 04-Nov-2024

1mg/L 06-Nov-2024  15:000.000400Antimony 0.00200U

1mg/L 06-Nov-2024  15:000.000400Arsenic 0.002000.0149

1mg/L 06-Nov-2024  15:000.00190Barium 0.004000.109

1mg/L 06-Nov-2024  15:00J 0.000200Beryllium 0.002000.00195

100mg/L 06-Nov-2024  15:441.10Boron 2.004.28

1mg/L 06-Nov-2024  15:00J 0.000200Cadmium 0.002000.000921

100mg/L 06-Nov-2024  15:443.40Calcium 50.0408

1mg/L 06-Nov-2024  15:00J 0.000400Chromium 0.004000.00211

1mg/L 06-Nov-2024  15:000.000200Cobalt 0.005000.0226

1mg/L 06-Nov-2024  15:000.000600Lead 0.002000.0114

1mg/L 06-Nov-2024  15:00J 0.00100Lithium 0.005000.00472

1mg/L 06-Nov-2024  15:00J 0.000600Molybdenum 0.005000.000760

1mg/L 06-Nov-2024  15:000.00110Selenium 0.002000.00269

1mg/L 06-Nov-2024  15:000.000200Thallium 0.00200U

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 08-Nov-2024

1mg/L 08-Nov-2024  12:540.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
1mg/L 04-Nov-2024  21:060.200Chloride 0.50029.6

1mg/L 04-Nov-2024  21:060.0500Fluoride 0.1000.738

20mg/L 04-Nov-2024  21:114.00Sulfate 10.0977
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 05-Nov-2024  09:005.00Total Dissolved Solids (Residue, 
Filterable)

10.01,340

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  CD
1pH Units 06-Nov-2024  12:09H 0.100pH 0.1007.59

1°C 06-Nov-2024  12:09H 0Temp Deg C @pH 021.8

08-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Altamira
Evans & Associates, Big Fork Ranch 
GMWP-8A

WorkOrder:
Lab ID:

Collection Date:

HS24101993
HS24101993-02

29-Oct-2024 13:30 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

ICP-MS METALS BY SW6020A Method:SW6020A Analyst:  MSCPrep:SW3010A / 04-Nov-2024

1mg/L 06-Nov-2024  15:030.000400Antimony 0.00200U

1mg/L 06-Nov-2024  15:03J 0.000400Arsenic 0.002000.000955

1mg/L 06-Nov-2024  15:030.00190Barium 0.004000.267

1mg/L 06-Nov-2024  15:030.000200Beryllium 0.00200U

1mg/L 06-Nov-2024  15:030.0110Boron 0.02000.185

1mg/L 06-Nov-2024  15:030.000200Cadmium 0.00200U

1mg/L 06-Nov-2024  15:030.0340Calcium 0.50082.0

1mg/L 06-Nov-2024  15:030.000400Chromium 0.004000.00463

1mg/L 06-Nov-2024  15:03J 0.000200Cobalt 0.005000.000603

1mg/L 06-Nov-2024  15:03J 0.000600Lead 0.002000.00146

1mg/L 06-Nov-2024  15:030.00100Lithium 0.005000.00802

1mg/L 06-Nov-2024  15:03J 0.000600Molybdenum 0.005000.000730

1mg/L 06-Nov-2024  15:030.00110Selenium 0.002000.00684

1mg/L 06-Nov-2024  15:030.000200Thallium 0.00200U

MERCURY BY SW7470A Method:SW7470A Analyst:  DHPrep:SW7470A / 08-Nov-2024

1mg/L 08-Nov-2024  12:550.0000300Mercury 0.000200U

ANIONS BY E300.0, REV 2.1, 1993 Method:E300 Analyst:  TH
1mg/L 01-Nov-2024  14:200.200Chloride 0.5008.61

1mg/L 01-Nov-2024  14:200.0500Fluoride 0.1000.408

1mg/L 01-Nov-2024  14:200.200Sulfate 0.50048.2
TOTAL DISSOLVED SOLIDS BY SM2540C
-2011

Method:M2540C Analyst:  KC

1mg/L 05-Nov-2024  09:005.00Total Dissolved Solids (Residue, 
Filterable)

10.0358

PH BY SM4500H+ B-2011 Method:SM4500H+ B Analyst:  CD
1pH Units 06-Nov-2024  12:09H 0.100pH 0.1008.03

1°C 06-Nov-2024  12:09H 0Temp Deg C @pH 021.8

08-Nov-24Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Weight / Prep Log

HS24101993
Evans & Associates, Big Fork Ranch 
Altamira

WorkOrder:
Project:
Client:

Batch ID:220064

Method: WATER - SW3010A 3010APrep Code: 
Start Date: 04 Nov 2024 14:30 End Date: 04 Nov 2024 14:30

ContainerSample ID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS24101993-01 10 (mL) 120 plastic HNO310 (mL) 1
HS24101993-02 10 (mL) 120 plastic HNO310 (mL) 1

Batch ID:220266

Method: MERCURY PREP BY 7470A- WATER HG_WPRPrep Code: 
Start Date: 08 Nov 2024 08:00 End Date: 08 Nov 2024 08:00

ContainerSample ID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS24101993-01 10 (mL) 120 plastic HNO310 (mL) 1
HS24101993-02 10 (mL) 120 plastic HNO310 (mL) 1

08-Nov-24Date: ALS Houston, US
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Client:
Evans & Associates, Big Fork Ranch 
Altamira

WorkOrder:
Project:

HS24101993
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID Leachate Date DF

Batch ID: 220064 ( 0 ) Test Name : ICP-MS METALS BY SW6020A Matrix: Water

04 Nov 2024 14:30 06 Nov 2024 15:44HS24101993-01 29 Oct 2024 12:45 100GMWP-10A

04 Nov 2024 14:30 06 Nov 2024 15:00HS24101993-01 29 Oct 2024 12:45 1GMWP-10A

04 Nov 2024 14:30 06 Nov 2024 15:03HS24101993-02 29 Oct 2024 13:30 1GMWP-8A

Batch ID: 220266 ( 0 ) Test Name : MERCURY BY SW7470A Matrix: Water

08 Nov 2024 08:00 08 Nov 2024 12:54HS24101993-01 29 Oct 2024 12:45 1GMWP-10A

08 Nov 2024 08:00 08 Nov 2024 12:55HS24101993-02 29 Oct 2024 13:30 1GMWP-8A

Batch ID: R498934 ( 0 ) Test Name : ANIONS BY E300.0, REV 2.1, 1993 Matrix: Water

01 Nov 2024 14:20HS24101993-02 29 Oct 2024 13:30 1GMWP-8A

Batch ID: R499167 ( 0 ) Test Name : TOTAL DISSOLVED SOLIDS BY SM2540C-2011 Matrix: Water

05 Nov 2024 09:00HS24101993-01 29 Oct 2024 12:45 1GMWP-10A

05 Nov 2024 09:00HS24101993-02 29 Oct 2024 13:30 1GMWP-8A

Batch ID: R499217 ( 0 ) Test Name : PH BY SM4500H+ B-2011 Matrix: Water

06 Nov 2024 12:09HS24101993-01 29 Oct 2024 12:45 1GMWP-10A

06 Nov 2024 12:09HS24101993-02 29 Oct 2024 13:30 1GMWP-8A

Batch ID: R499244 ( 0 ) Test Name : ANIONS BY E300.0, REV 2.1, 1993 Matrix: Water

04 Nov 2024 21:11HS24101993-01 29 Oct 2024 12:45 20GMWP-10A

04 Nov 2024 21:06HS24101993-01 29 Oct 2024 12:45 1GMWP-10A

08-Nov-24Date: ALS Houston, US
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: 220064 ( 0 ) Instrument: ICPMS07 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-220064 Units: mg/L Analysis Date: 06-Nov-2024 14:24

Run ID: ICPMS07_499230 SeqNo: 8499570 PrepDate: 04-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Antimony U  0.00200

Arsenic U  0.00200

Barium U  0.00400

Beryllium U  0.00200

Boron U  0.0200

Cadmium U  0.00200

Calcium U  0.500

Chromium U  0.00400

Cobalt U  0.00500

Lead U  0.00200

Lithium U  0.00500

Molybdenum U  0.00500

Selenium U  0.00200

Thallium U  0.00200

Sample ID: LCS-220064 Units: mg/L Analysis Date: 06-Nov-2024 14:26

Run ID: ICPMS07_499230 SeqNo: 8499571 PrepDate: 04-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Antimony 0.04458 0.05 0 89.2 80 - 1200.00200

Arsenic 0.04491 0.05 0 89.8 80 - 1200.00200

Barium 0.04415 0.05 0 88.3 80 - 1200.00400

Beryllium 0.04282 0.05 0 85.6 80 - 1200.00200

Boron 0.443 0.5 0 88.6 80 - 1200.0200

Cadmium 0.0441 0.05 0 88.2 80 - 1200.00200

Calcium 4.7 5 0 94.0 80 - 1200.500

Chromium 0.04606 0.05 0 92.1 80 - 1200.00400

Cobalt 0.0457 0.05 0 91.4 80 - 1200.00500

Lead 0.04377 0.05 0 87.5 80 - 1200.00200

Lithium 0.08747 0.1 0 87.5 80 - 1200.00500

Molybdenum 0.04305 0.05 0 86.1 80 - 1200.00500

Selenium 0.04547 0.05 0 90.9 80 - 1200.00200

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: 220064 ( 0 ) Instrument: ICPMS07 Method: ICP-MS METALS BY SW6020A

Sample ID: LCS-220064 Units: mg/L Analysis Date: 06-Nov-2024 15:42

Run ID: ICPMS07_499230 SeqNo: 8499900 PrepDate: 04-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Thallium 0.05509 0.05 0 110 80 - 1200.00200

Sample ID: HS24101472-01MS Units: mg/L Analysis Date: 06-Nov-2024 14:33

Run ID: ICPMS07_499230 SeqNo: 8499574 PrepDate: 04-Nov-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Antimony 0.04568 0.05 0 91.4 80 - 1200.00400

Arsenic 0.04793 0.05 0 95.9 80 - 1200.00400

Barium 0.05362 0.05 0.006674 93.9 80 - 1200.00800

Beryllium 0.04728 0.05 0 94.6 80 - 1200.00400

Boron 0.6153 0.5 0.1461 93.8 80 - 1200.0400

Cadmium 0.04612 0.05 0 92.2 80 - 1200.00400

Calcium 285.6 5 267.1 369 80 - 120 SO 1.00

Chromium 0.04616 0.05 0 92.3 80 - 1200.00800

Cobalt 0.04863 0.05 0.003852 89.6 80 - 1200.0100

Lead 0.05091 0.05 0.00356 94.7 80 - 1200.00400

Lithium 0.5215 0.1 0.4127 109 80 - 120 EO 0.0100

Molybdenum 0.05836 0.05 0.01137 94.0 80 - 1200.0100

Selenium 0.1421 0.05 0.08862 107 80 - 1200.00400

Thallium 0.03828 0.05 0.001343 73.9 80 - 120 S 0.00400

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: 220064 ( 0 ) Instrument: ICPMS07 Method: ICP-MS METALS BY SW6020A

Sample ID: HS24101472-01MSD Units: mg/L Analysis Date: 06-Nov-2024 14:36

Run ID: ICPMS07_499230 SeqNo: 8499575 PrepDate: 04-Nov-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Antimony 0.04706 0.05 0 94.1 80 - 120 0.04568 2.96 200.00400

Arsenic 0.04801 0.05 0 96.0 80 - 120 0.04793 0.169 200.00400

Barium 0.05463 0.05 0.006674 95.9 80 - 120 0.05362 1.85 200.00800

Beryllium 0.04702 0.05 0 94.0 80 - 120 0.04728 0.537 200.00400

Boron 0.6265 0.5 0.1461 96.1 80 - 120 0.6153 1.81 200.0400

Cadmium 0.0468 0.05 0 93.6 80 - 120 0.04612 1.45 200.00400

Calcium 296.6 5 267.1 590 80 - 120 285.6 3.8 20 SO 1.00

Chromium 0.04552 0.05 0 91.0 80 - 120 0.04616 1.39 200.00800

Cobalt 0.05004 0.05 0.003852 92.4 80 - 120 0.04863 2.86 200.0100

Lead 0.05076 0.05 0.00356 94.4 80 - 120 0.05091 0.285 200.00400

Lithium 0.5336 0.1 0.4127 121 80 - 120 0.5215 2.31 20 SEO 0.0100

Molybdenum 0.05885 0.05 0.01137 95.0 80 - 120 0.05836 0.845 200.0100

Selenium 0.1424 0.05 0.08862 107 80 - 120 0.1421 0.211 200.00400

Thallium 0.03926 0.05 0.001343 75.8 80 - 120 0.03828 2.54 20 S 0.00400

Sample ID: HS24101472-01PDS Units: mg/L Analysis Date: 06-Nov-2024 14:38

Run ID: ICPMS07_499230 SeqNo: 8499576 PrepDate: 04-Nov-2024 DF: 2

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:  

Antimony 0.09167 0.1 0 91.7 75 - 1250.00400

Arsenic 0.09667 0.1 0 96.7 75 - 1250.00400

Barium 0.1025 0.1 0.006674 95.8 75 - 1250.00800

Beryllium 0.09493 0.1 0 94.9 75 - 1250.00400

Boron 0.3783 0.2 0.1461 116 75 - 1250.0400

Cadmium 0.09556 0.1 0 95.6 75 - 1250.00400

Calcium 284.3 20 267.1 85.9 75 - 125 O 1.00

Chromium 0.09337 0.1 0 93.4 75 - 1250.00800

Cobalt 0.09543 0.1 0.003852 91.6 75 - 1250.0100

Lead 0.09955 0.1 0.00356 96.0 75 - 1250.00400

Molybdenum 0.1055 0.1 0.01137 94.1 75 - 1250.0100

Selenium 0.1875 0.1 0.08862 98.9 75 - 1250.00400

Thallium 0.1181 0.1 0.001343 117 75 - 1250.00400

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: 220064 ( 0 ) Instrument: ICPMS07 Method: ICP-MS METALS BY SW6020A

Sample ID: HS24101472-01PDS Units: mg/L Analysis Date: 06-Nov-2024 15:27

Run ID: ICPMS07_499230 SeqNo: 8499768 PrepDate: 04-Nov-2024 DF: 20

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:  

Lithium 2.372 2 0.4091 98.2 70 - 1250.100

Sample ID: HS24101472-01SD Units: mg/L Analysis Date: 06-Nov-2024 14:31

Run ID: ICPMS07_499230 SeqNo: 8499573 PrepDate: 04-Nov-2024 DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:  

Antimony U  0.00022 0 100.0200

Arsenic U  0.00066 0 100.0200

Barium U  0.006674 0 100.0400

Beryllium U  0.000056 0 100.0200

Boron 0.1564  0.1461 0 10 J 0.200

Cadmium U  0.000064 0 100.0200

Calcium 276.4  267.1 3.47 105.00

Chromium U  0.000551 0 100.0400

Cobalt 0.003198  0.003852 0 10 J 0.0500

Lead U  0.00356 0 100.0200

Lithium 0.4125  0.4127 0.0339 100.0500

Molybdenum 0.018  0.01137 0 10 J 0.0500

Selenium 0.08614  0.08862 2.81 100.0200

Thallium U  0.001343 0 100.0200

Sample ID: HS24101472-01SD Units: mg/L Analysis Date: 06-Nov-2024 15:29

Run ID: ICPMS07_499230 SeqNo: 8499769 PrepDate: 04-Nov-2024 DF: 100

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:  

Lithium 0.4385  0.4091 0 10 J 0.500

The following samples were analyzed in this batch: HS24101993-01               HS24101993-02

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: 220266 ( 0 ) Instrument: HG04 Method: MERCURY BY SW7470A

Sample ID: MBLK-220266 Units: mg/L Analysis Date: 08-Nov-2024 12:50

Run ID: HG04_499454 SeqNo: 8504216 PrepDate: 08-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Mercury U  0.000200

Sample ID: LCS-220266 Units: mg/L Analysis Date: 08-Nov-2024 12:52

Run ID: HG04_499454 SeqNo: 8504217 PrepDate: 08-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Mercury 0.0055 0.005 0 110 80 - 1200.000200

Sample ID: HS24102022-14MS Units: mg/L Analysis Date: 08-Nov-2024 13:11

Run ID: HG04_499454 SeqNo: 8504208 PrepDate: 08-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Mercury 0.00556 0.005 0.000015 111 75 - 1250.000200

Sample ID: HS24102022-14MSD Units: mg/L Analysis Date: 08-Nov-2024 13:12

Run ID: HG04_499454 SeqNo: 8504209 PrepDate: 08-Nov-2024 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Mercury 0.00558 0.005 0.000015 111 75 - 125 0.00556 0.359 200.000200

The following samples were analyzed in this batch: HS24101993-01               HS24101993-02

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R498934 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: MBLK Units: mg/L Analysis Date: 01-Nov-2024 12:34

Run ID: ICS-Integrion_498934 SeqNo: 8493222 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride U  0.500

Fluoride U  0.100

Sulfate U  0.500

Sample ID: LCS Units: mg/L Analysis Date: 01-Nov-2024 12:40

Run ID: ICS-Integrion_498934 SeqNo: 8493223 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 19.25 20 0 96.2 90 - 1100.500

Fluoride 4.189 4 0 105 90 - 1100.100

Sulfate 19.5 20 0 97.5 90 - 1100.500

Sample ID: LCSD Units: mg/L Analysis Date: 01-Nov-2024 12:46

Run ID: ICS-Integrion_498934 SeqNo: 8493224 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Chloride 19.29 20 0 96.4 90 - 110 19.25 0.213 200.500

Fluoride 4.207 4 0 105 90 - 110 4.189 0.412 200.100

Sulfate 19.62 20 0 98.1 90 - 110 19.5 0.608 200.500

Sample ID: HS24110006-01MS Units: mg/L Analysis Date: 01-Nov-2024 14:37

Run ID: ICS-Integrion_498934 SeqNo: 8493239 PrepDate: DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Chloride 103.2 50 59.2 88.0 80 - 1202.50

Fluoride 11.15 10 0.759 104 80 - 1200.500

Sulfate 219.3 50 187.1 64.5 80 - 120 S 2.50

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R498934 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: HS24110006-01MSD Units: mg/L Analysis Date: 01-Nov-2024 14:43

Run ID: ICS-Integrion_498934 SeqNo: 8493240 PrepDate: DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Chloride 103.3 50 59.2 88.2 80 - 120 103.2 0.102 202.50

Fluoride 10.98 10 0.759 102 80 - 120 11.15 1.47 200.500

Sulfate 218.7 50 187.1 63.2 80 - 120 219.3 0.294 20 S 2.50

The following samples were analyzed in this batch: HS24101993-02

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R499167 ( 0 ) Instrument: Balance1 Method: TOTAL DISSOLVED SOLIDS BY SM2540C-
2011

Sample ID: WMBLK-11052024 Units: mg/L Analysis Date: 05-Nov-2024 09:00

Run ID: Balance1_499167 SeqNo: 8497795 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

U  10.0

Sample ID: WLCS-11052024 Units: mg/L Analysis Date: 05-Nov-2024 09:00

Run ID: Balance1_499167 SeqNo: 8497794 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Total Dissolved Solids (Residue, 
Filterable)

928 1000 0 92.8 85 - 11510.0

Sample ID: HS24102004-06 DUP Units: mg/L Analysis Date: 05-Nov-2024 09:00

Run ID: Balance1_499167 SeqNo: 8497790 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

Total Dissolved Solids (Residue, 
Filterable)

404  406 0.494 2010.0

The following samples were analyzed in this batch: HS24101993-01               HS24101993-02

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R499217 ( 0 ) Instrument: WetChem_HS Method: PH BY SM4500H+ B-2011

Sample ID: HS24110036-06DUP Units: pH Units Analysis Date: 06-Nov-2024 12:09

Run ID: WetChem_HS_499217 SeqNo: 8499004 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:  

pH 8.19  8.16 0.367 100.100

Temp Deg C @pH 22 22 0 100

The following samples were analyzed in this batch: HS24101993-01               HS24101993-02

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R499244 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: MBLK Units: mg/L Analysis Date: 04-Nov-2024 18:02

Run ID: ICS-Integrion_499244 SeqNo: 8499477 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride U  0.500

Fluoride U  0.100

Sulfate U  0.500

Sample ID: LCS Units: mg/L Analysis Date: 04-Nov-2024 18:08

Run ID: ICS-Integrion_499244 SeqNo: 8499478 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 19.92 20 0 99.6 90 - 1100.500

Fluoride 4.236 4 0 106 90 - 1100.100

Sulfate 20.18 20 0 101 90 - 1100.500

Sample ID: LCSD Units: mg/L Analysis Date: 04-Nov-2024 18:14

Run ID: ICS-Integrion_499244 SeqNo: 8499479 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Chloride 20.03 20 0 100 90 - 110 19.92 0.586 200.500

Fluoride 4.181 4 0 105 90 - 110 4.236 1.32 200.100

Sulfate 20.38 20 0 102 90 - 110 20.18 0.982 200.500

Sample ID: HS24102026-02MS Units: mg/L Analysis Date: 04-Nov-2024 18:44

Run ID: ICS-Integrion_499244 SeqNo: 8499484 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Chloride 13160 5000 8340 96.4 80 - 120250

Fluoride 1081 1000 0 108 80 - 12050.0

Sulfate 7227 5000 2200 101 80 - 120250

ALS Houston, US Date: 08-Nov-24
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Client:
Project:

Altamira
Evans & Associates, Big Fork Ranch 

WorkOrder: HS24101993

QC BATCH REPORT

Batch ID: R499244 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY E300.0, REV 2.1, 1993

Sample ID: HS24102026-01MS Units: mg/L Analysis Date: 04-Nov-2024 18:26

Run ID: ICS-Integrion_499244 SeqNo: 8499481 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:  

Chloride 12850 5000 8077 95.5 80 - 120250

Fluoride 1084 1000 0 108 80 - 12050.0

Sulfate 5694 5000 512.6 104 80 - 120250

Sample ID: HS24102026-02MSD Units: mg/L Analysis Date: 04-Nov-2024 18:49

Run ID: ICS-Integrion_499244 SeqNo: 8499485 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Chloride 13030 5000 8340 93.8 80 - 120 13160 0.993 20250

Fluoride 1056 1000 0 106 80 - 120 1081 2.33 2050.0

Sulfate 7170 5000 2200 99.4 80 - 120 7227 0.787 20250

Sample ID: HS24102026-01MSD Units: mg/L Analysis Date: 04-Nov-2024 18:32

Run ID: ICS-Integrion_499244 SeqNo: 8499482 PrepDate: DF: 500

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:  

Chloride 12850 5000 8077 95.5 80 - 120 12850 0.0195 20250

Fluoride 1050 1000 0 105 80 - 120 1084 3.19 2050.0

Sulfate 5678 5000 512.6 103 80 - 120 5694 0.27 20250

The following samples were analyzed in this batch: HS24101993-01

ALS Houston, US Date: 08-Nov-24
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Altamira
Evans & Associates, Big Fork Ranch 
HS24101993

Qualifier Description
* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit

E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated,  see raw data for justification

n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits

U Analyzed but not detected above the MDL/SDL

Acronym Description
DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

ALS Houston, US Date: 08-Nov-24
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arizona  AZ0793  27-May-2025

 Arkansas  88-00356_2024  27-Mar-2025

 California  2919; 2025  30-Apr-2025

 Dept of Defense  L24-240  30-Apr-2026

 Dept of Defense  L24-239  30-Apr-2026

 Florida  E87611-38  30-Jun-2025

 Illinois  2000322023-11  31-Jul-2025

 Kansas  E-10352 2023-2024  31-Jul-2025

 Kentucky  123043  30-Apr-2025

 Louisiana  03087  2023-2024  30-Jun-2025

 Maine  2024017  23-Jun-2026

 Michigan  9971  30-Apr-2025

 Nebraska  NE-OS-25-13  30-Apr-2025

 New Jersey  TX008  30-Jun-2025

 North Carolina  624 - 2024  31-Dec-2024

 Pennsylvania  018  30-Jun-2025

 Tennessee  04016  30-Apr-2025

 Texas  T104704231 TX-C24-00130  30-Apr-2025

 Utah  TX026932023-14  31-Jul-2025

08-Nov-24Date: ALS Houston, US
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Jacob Coronado

31-Oct-2024 09:10Date/Time Received:HS24101993

Enviro Clean Services-Tulsa

Work Order ID:

Client Name:

      Sample Receipt Checklist

Received by:

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):

Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

Login Notes:

No Not Present

Yes No Not Present

Yes No Not Present

Yes No

Yes No
Yes

No

Yes No
Yes No

Yes No

Yes No

Yes No

1.3UC/1.3C IR34
RED
10/31/2024 16:25

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Completed By: /S/ Si Ma
Date/TimeeSignatureDate/TimeeSignature

01-Nov-2024 14:3631-Oct-2024 16:24

FedExWATER Carrier name:Matrices:

Reviewed by: /S/ Anna Kinchen

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:

Yes

NoYesVOA/TX1005/TX1006 Solids in hermetically sealed vials? Not Present

Samplers name present on COC?
Yes

No

1 Page(s)

COC IDs:None

ALS Houston, US 08-Nov-24Date: 
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December 16, 2024  

 

Chris Schaefer  

Altamira  

525 Central Park Dr  

Suite 500  

Oklahoma City, Oklahoma 73105  

 

Re: Radiochemistry  

Work Order: 695898  

 

Dear Chris Schaefer: 

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the

sample(s) we received on November 15, 2024. This original data report has been prepared and reviewed in

accordance with GEL’s standard operating procedures.  

 

The samples were delivered with proper chain of custody documentation and signatures. All sample containers

arrived without any visible signs of tampering or breakage. There are no additional comments concerning sample

receipt. 

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards, with

any exceptions noted. The results reported relate only to the items tested and to the sample as received by the

laboratory. These results may not be reproduced except as full reports without approval by the laboratory. Copies of

GEL’s accreditations and certifications can be found on our website at www.gel.com. 

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs on

time every time. We trust that you will find everything in order and to your satisfaction. If you have any questions,

please do not hesitate to call me at (843) 556-8171, ext. 4422.  

 

Sincerely,

 

 

 

PM_SIGN_HERE 

Jacob Crook  

Project Manager

 

 

Purchase Order: GELP22-1329  

Enclosures 

Page 1 of 14 SDG: 695898

Adrian Melendrez for



Reviewed by USER_SIGN_HERE

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report 

ALMI001 Altamira

Client SDG: 695898  GEL Work Order: 695898

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above 
the limit as defined in the 'U' qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Jacob Crook. 

The Qualifiers in this report are defined as follows:
*     A quality control analyte recovery is outside of specified acceptance criteria
**    Analyte is a Tracer compound
**    Analyte is a surrogate compound
U     Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

for

Page 2 of 14 SDG: 695898



Certificate of Analysis

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

GFPC Ra228, Liquid "As Received"

Radium-226+Radium-228 Calculation "See Parent Products"

Lucas Cell, Ra226, Liquid "As Received"

2707287

2707288

2709591

1026

1038

0924

pCi/L

pCi/L

pCi/L

Radium-228

Radium-226+228 Sum

Radium-226

11/27/24

12/13/24

12/10/24

KP1

LXB3

MJ2

U 2.07

0.413

RL

3.00

1.00

DF

Chris SchaeferContact:

AltamiraCompany :
525 Central Park Dr

Oklahoma City, Oklahoma 73105 December 16, 2024Report Date:

Address :

RadiochemistryProject:

695898001
Water
21-OCT-24
15-NOV-24

GWMP-12A ALMI00122Project:
ALMI001Client ID:

Client

1.61

2.23

0.617

+/-1.32

+/-1.37

+/-0.372

Suite 500

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:
Batch Mtd.

The following Analytical Methods were performed 
Method Description 

+/-1.38

+/-1.44

+/-0.392

1

2

3

EPA 904.0/SW846 9320 Modified

Calculation

EPA 903.1 Modified

1

2

3

1

Notes:
  The MDC is a sample specific MDC.

Barium-133 Tracer GFPC Ra228, Liquid "As Received" 54.3 (15%-125%)2707287

Acceptable LimitsTest Recovery%Batch IDSurrogate/Tracer Recovery

MDC TPUUncertainty

TPU and Counting Uncertainty are calculated at the 95% confidence level (1.96-sigma).

PF

Column headers are defined as follows: 
DF: Dilution Factor
DL: Detection Limit
Lc/LC: Critical Level
MDA: Minimum Detectable Activity                
MDC: Minimum Detectable Concentration     
                   

 
Mtd.: Method                 
PF: Prep Factor     
RL: Reporting Limit
TPU: Total Propagated Uncertainty

Page 3 of 14 SDG: 695898



Certificate of Analysis

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

GFPC Ra228, Liquid "As Received"

Radium-226+Radium-228 Calculation "See Parent Products"

Lucas Cell, Ra226, Liquid "As Received"

2707287

2707288

2709591

1026

1038

0959

pCi/L

pCi/L

pCi/L

Radium-228

Radium-226+228 Sum

Radium-226

11/27/24

12/13/24

12/10/24

KP1

LXB3

MJ2

U 2.89

0.298

RL

3.00

1.00

DF

Chris SchaeferContact:

AltamiraCompany :
525 Central Park Dr

Oklahoma City, Oklahoma 73105 December 16, 2024Report Date:

Address :

RadiochemistryProject:

695898002
Water
22-OCT-24
15-NOV-24

GWMP-6A ALMI00122Project:
ALMI001Client ID:

Client

1.09

1.62

0.535

+/-1.68

+/-1.71

+/-0.335

Suite 500

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:
Batch Mtd.

The following Analytical Methods were performed 
Method Description 

+/-1.70

+/-1.74

+/-0.353

1

2

3

EPA 904.0/SW846 9320 Modified

Calculation

EPA 903.1 Modified

1

2

3

1

Notes:
  The MDC is a sample specific MDC.

Barium-133 Tracer GFPC Ra228, Liquid "As Received" 75.5 (15%-125%)2707287

Acceptable LimitsTest Recovery%Batch IDSurrogate/Tracer Recovery

MDC TPUUncertainty

TPU and Counting Uncertainty are calculated at the 95% confidence level (1.96-sigma).

PF

Column headers are defined as follows: 
DF: Dilution Factor
DL: Detection Limit
Lc/LC: Critical Level
MDA: Minimum Detectable Activity                
MDC: Minimum Detectable Concentration     
                   

 
Mtd.: Method                 
PF: Prep Factor     
RL: Reporting Limit
TPU: Total Propagated Uncertainty

Page 4 of 14 SDG: 695898















































 

 

 
ATTACHMENT C 

 
SANITASTM OUTPUT 

 
(EVALUATION OF FIRST 2024 DATA) 

 
 
 

 
  







Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Page 3

Selenium (mg/L) MW-9A -0.002238 -97 -53 Yes 18 100 n/a n/a 0.05 NP

Selenium (mg/L) MW-10A -0.002393 -72 -45 Yes 16 87.5 n/a n/a 0.05 NP

Selenium (mg/L) MW-11A -0.0008758 -63 -45 Yes 16 93.75 n/a n/a 0.05 NP

Selenium (mg/L) MW-12A -0.002287 -96 -62 Yes 20 45 n/a n/a 0.05 NP

Thallium (mg/L) MW-6A (bg) -0.00017 -59 -41 Yes 15 100 n/a n/a 0.05 NP

Thallium (mg/L) MW-8A -0.00003458 -45 -37 Yes 14 85.71 n/a n/a 0.05 NP

Thallium (mg/L) MW-9A 0 -29 -30 No 12 100 n/a n/a 0.05 NP

Thallium (mg/L) MW-10A 0 -24 -27 No 11 90.91 n/a n/a 0.05 NP

Thallium (mg/L) MW-11A -0.00007242 -60 -45 Yes 16 100 n/a n/a 0.05 NP

Thallium (mg/L) MW-12A -0.0001554 -99 -62 Yes 20 100 n/a n/a 0.05 NP

Sen's / Mann-Kendall (First 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 1:51 PM



0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/19/19 12/5/20 1/21/22 3/10/23 4/26/24

Sen's Slope Estimator

MW-6A (bg)

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 15

Slope = -0.0001161
units per year.

Mann-Kendall
statistic = -39
critical = -41

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/22/19 12/10/20 1/29/22 3/20/23 5/9/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 14

Slope = -0.000164
units per year.

Mann-Kendall
statistic = -38
critical = -37

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/19/19 12/5/20 1/21/22 3/10/23 4/26/24

Sen's Slope Estimator

MW-9A

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 12

Slope = 0
units per year.

Mann-Kendall
statistic = -25
critical = -30

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

12/24/18 1/18/20 2/11/21 3/8/22 4/2/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 11

Slope = -0.00008945
units per year.

Mann-Kendall
statistic = -16
critical = -27

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg)

<0.001

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.0012 (J)

<0.01 (o)

0.0104 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

0.00108

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

0.000975 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000588 (J)

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0002756

-0.0001621

-0.0006832

-0.001183

-0.001655

-0.002196

-0.002682

0.005

0.005

0.004975

0.004911

0.003868

0.003645

0.003207

0.003005

0.002941

0.002875

0.002808

0.002745

0.002402

0.001999

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

<0.001

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.005

<0.005

0.000655 (J)

0.000632 (J)

<0.0004

0.000723 (J)

0.000803 (J)

0.000431 (J)

0.000943 (J)

0.000457 (J)

0.000631 (J)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



0

0.001301

0.002603

0.003904

0.005206

0.006507

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.0005057
units per year.

Mann-Kendall
statistic = -57
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.003637

-0.00191

-0.000182

0.001545

0.003273

0.005

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Antimony    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.00005106
units per year.

Mann-Kendall
statistic = -85
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00404

0.00808

0.01212

0.01616

0.0202

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.001631
units per year.

Mann-Kendall
statistic = -131
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00266

0.00532

0.00798

0.01064

0.0133

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.001348
units per year.

Mann-Kendall
statistic = -120
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

0.000484 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.00143 (J)

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0002759

-0.0003715

-0.0009504

-0.001552

-0.00215

-0.002748

-0.003408

-0.004054

0.006507

0.005974

0.005681

0.005612

0.005571

0.005493

0.005291

0.005093

0.004926

0.004583

0.004276

0.003954

0.003634

0.003314

0.002965

0.002655

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

<0.005

<0.005

<0.005

<0.0005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000724 (J)

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0003541

0.0001195

-0.0003217

-0.0008216

-0.001265

-0.00173

-0.002196

-0.002658

-0.003165

-0.003612

0.006146

0.006045

0.005975

0.0059

0.005666

0.005519

0.005373

0.005174

0.005093

0.005044

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.01

0.0158

0.0139

0.0202

<0.01

<0.01

0.00118

<0.005

<0.005

<0.005

<0.005

<0.005

0.00125 (J)

0.00198 (J)

0.00136 (J)

0.00153 (J)

0.00114 (J)

0.00171 (J)

0.00124 (J)

0.00081 (J)

0.00186 (J)

0.002422

0.002354

0.002303

0.002246

0.002206

0.002145

0.002076

0.001984

0.001921

0.001871

0.00136

0.0009103

0.0004302

-0.0005451

-0.00196

-0.003153

-0.004343

-0.006051

-0.007762

-0.009439

-0.01109

0.01219

0.0115

0.01098

0.01046

0.01012

0.009677

0.009246

0.008606

0.008188

0.007856

0.005

0.004779

0.004654

0.004165

0.003544

0.003106

0.00267

0.00208

0.001391

0.0007767

0.0003169

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

0.0133

0.00164

<0.005

<0.005

<0.005

<0.005

0.000833 (J)

0.00276

0.00288

0.00104 (J)

0.0017 (J)

0.00148 (J)

0.00131 (J)

0.000747 (J)

0.00159 (J)

0.002559

0.002461

0.002388

0.002315

0.002266

0.002203

0.002143

0.002061

0.001993

0.001946

0.001081

0.0008194

0.0002213

-0.0004777

-0.001353

-0.002037

-0.002989

-0.004055

-0.005294

-0.006246

0.01203

0.01182

0.01167

0.01151

0.01141

0.01127

0.01115

0.01097

0.01083

0.01073

0.009023

0.008566

0.007703

0.006736

0.005862

0.004954

0.004032

0.003158

0.002176

0.001288

ND substitution: RL or RL/2 if <15% NDs.



0

0.00268

0.00535

0.00803

0.0107

0.01338

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.001254
units per year.

Mann-Kendall
statistic = -72
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.012

0.024

0.036

0.048

0.06

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-10A

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.0006874
units per year.

Mann-Kendall
statistic = -48
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0032

0.0064

0.0096

0.0128

0.016

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.000961
units per year.

Mann-Kendall
statistic = -76
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.004

0.008

0.012

0.016

0.02

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Arsenic    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = 0
units per year.

Mann-Kendall
statistic = -11
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00158

<0.005

0.013

0.00174 (J)

0.00248

0.00185 (J)

0.00225

0.00151 (J)

0.00203

0.00184 (J)

0.000935 (J)

0.00257

0.002424

0.002386

0.002363

0.002339

0.002321

0.002298

0.002277

0.002208

0.001897

0.001761

0.001237

0.0004615

-0.0002589

-0.001044

-0.001879

-0.002704

-0.003592

-0.004362

0.01338

0.01314

0.01296

0.01278

0.01266

0.01251

0.01236

0.01188

0.0102

0.009902

0.009532

0.009116

0.008744

0.008356

0.007967

0.007581

0.00716

0.006785

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

0.011

0.00957

0.0505

0.00211

0.00734

0.0064

0.00708

0.00976

0.00224

0.00485

0.007418

0.007362

0.007318

0.007274

0.007245

0.007113

0.00658

0.006457

0.006185

0.005704

0.005292

0.004851

0.004399

0.003973

0.003494

0.003068

0.01186

0.01173

0.01164

0.01154

0.01148

0.0111

0.01032

0.01016

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.005

<0.005

0.016

<0.005

<0.005

0.011

0.00142 (J)

0.00303

0.00136 (J)

0.00184 (J)

0.00117 (J)

0.00206

0.00114 (J)

0.00111 (J)

0.00081 (J)

0.00158 (J)

0.001736

0.001645

0.00159

0.001567

0.001552

0.001523

0.001447

0.001375

0.00124

0.000731

0.0001517

-0.0005375

-0.001382

-0.002721

-0.004013

-0.005161

0.00823

0.007014

0.006408

0.006267

0.00618

0.006021

0.005522

0.005166

0.0049

0.004434

0.004019

0.003583

0.003148

0.002714

0.002241

0.001821

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

<0.005

<0.005

<0.005

0.009

<0.005

<0.005

0.007

0.01

<0.005

<0.005

0.013

0.00135 (J)

0.00798

0.00143 (J)

0.0141

0.00439

0.00512

0.00232

0.00166 (J)

0.00789

ND substitution: RL or RL/2 if <15% NDs.



-0.3

0.16

0.62

1.08

1.54

2

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Barium    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.06347
units per year.

Mann-Kendall
statistic = -118
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

0

0.16

0.32

0.48

0.64

0.8

1/6/18 4/12/19 7/16/20 10/20/21 1/24/23 4/29/24

Sen's Slope Estimator

MW-8A

Constituent: Barium    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0005097
units per year.

Mann-Kendall
statistic = -6
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

0

0.08

0.16

0.24

0.32

0.4

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-9A

Constituent: Barium    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = 0.001645
units per year.

Mann-Kendall
statistic = 17
critical = 53

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

0

0.4

0.8

1.2

1.6

2

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Barium    Analysis Run 1/22/2025 1:30 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.01097
units per year.

Mann-Kendall
statistic = -30
critical = -45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

0.394

1.05

1.1

1.79

0.562

0.643

0.391

0.353

0.388

0.36

0.292

0.526

0.205

0.533

0.212

0.334

0.296

0.358

0.266

0.262

0.291

0.3337

0.3301

0.3272

0.3243

0.3224

0.3199

0.3175

0.3143

0.3122

0.3105

0.296

0.2795

0.2642

0.2163

0.1496

0.08932

0.01169

-0.05341

-0.1176

-0.1878

-0.2502

0.723

0.7004

0.6868

0.6732

0.6642

0.6525

0.6412

0.6243

0.6133

0.6043

0.526

0.4904

0.4686

0.4232

0.3689

0.3457

0.3272

0.3095

0.2982

0.2876

0.2791



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A

0.298

0.272

0.29

0.334

0.237

0.73

0.274

0.265

0.255

0.265

0.298

0.211

0.357

0.348

0.412

0.354

0.263

0.289

0.286

0.259



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

0.0574

0.0591

0.0602

0.149

0.0597

0.161

0.0712

0.05

0.321

0.061

0.121

0.0711

0.0728

0.113

0.0925

0.0547

0.0593

0.0805



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

0.0588

0.109

0.732

0.174

0.148

0.022

0.045

0.0861

1.07

0.0735

0.0459

0.0439

0.0498

0.117

0.0673

0.0271



0
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0.32
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0.8

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/26/24

Sen's Slope Estimator

MW-11A

Constituent: Barium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.02229
units per year.

Mann-Kendall
statistic = -20
critical = -45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

0

0.04

0.08

0.12

0.16

0.2

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Barium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.003416
units per year.

Mann-Kendall
statistic = -49
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/21/19 12/9/20 1/27/22 3/18/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 15

Slope = -0.0001477
units per year.

Mann-Kendall
statistic = -55
critical = -41

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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9/2/18 10/22/19 12/10/20 1/29/22 3/20/23 5/9/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 14

Slope = -0.0001547
units per year.

Mann-Kendall
statistic = -58
critical = -37

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A

0.176

0.338

0.765

0.515

0.481

0.564

0.371

0.448

0.332

0.541

0.389

0.468

0.4

0.335

0.372

0.347



Sen's Slope Estimator
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

0.041

0.039

0.023

0.076

0.051

0.026

0.045

0.046

0.051

0.033

0.036

0.0241

0.067

0.0256

0.127

0.034

0.0264

0.0226

0.0316

0.0185



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

0.0016

<0.0002

0.000305 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001047

0.00001967

-0.00006976

-0.0001592

-0.0002476

-0.0003444

-0.0004304

0.001382

0.001356

0.001339

0.001326

0.001211

0.001131

0.001086

0.001

0.0009829

0.0009676

0.0009515

0.0009354

0.0009196

0.0009022

0.0008867

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

0.000585 (J)

0.000347 (J)

<0.0002

0.000273 (J)

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001593

0.00008591

0.00000792

-0.00007026

-0.0001541

-0.0002635

-0.0003612

0.001378

0.001358

0.001341

0.001329

0.001158

0.001118

0.001042

0.0009604

0.0008893

0.0008154

0.0007402

0.0006691

0.0005891

0.0005168

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/21/19 12/9/20 1/27/22 3/18/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 12

Slope = -0.00008798
units per year.

Mann-Kendall
statistic = -32
critical = -30

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.000736

0.001472

0.002208

0.002944

0.00368

12/24/18 1/18/20 2/11/21 3/8/22 4/2/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 11

Slope = 0
units per year.

Mann-Kendall
statistic = -17
critical = -27

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.0001797
units per year.

Mann-Kendall
statistic = -65
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.000478

0.000018

0.000513

0.001009

0.001504

0.002

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Beryllium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0001644
units per year.

Mann-Kendall
statistic = -84
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.001

<0.001

0.0016

<0.0002

0.000391 (J)

<0.0002

<0.0002

0.000369 (J)

0.000205 (J)

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.000165

0.00008713

-0.000003553

-0.00009093

-0.0002005

-0.0002997

0.001178

0.001124

0.0009426

0.0009011

0.0008227

0.0007328

0.0006529

0.0005737

0.0004912

0.0004096

0.0003432

0.0003167

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.001

<0.001

<0.0002

0.00368

<0.0002

<0.0002

<0.0002

<0.0002

0.000252 (J)

<0.0002

<0.0002

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

0.0011

<0.0002

0.00039 (J)

<0.0002

0.000502 (J)

<0.0002

0.000322 (J)

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001812

0.00009408

0.00001632

-0.00006787

-0.0001664

-0.000268

-0.0003755

-0.000491

0.001366

0.001228

0.001159

0.001143

0.001134

0.001116

0.001068

0.001022

0.0009817

0.000897

0.0008213

0.0007417

0.0006626

0.0005835

0.0004974

0.0004209

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.002

0.002

<0.001

0.002

0.0014

<0.0002

0.000258 (J)

<0.0002

0.00061 (J)

0.000482 (J)

0.000343 (J)

<0.0002

<0.0002

<0.0002

0.000541

0.0005236

0.0005115

0.0004985

0.0004582

0.0004326

0.0004075

0.000373

0.0003591

0.0003506

0.0003335

0.0002848

0.0002032

0.0001064

0.00002042

-0.00006724

-0.0001682

-0.0002524

-0.000363

-0.0004693

0.001241

0.001219

0.001205

0.001189

0.00114

0.001109

0.001078

0.001036

0.00102

0.001009

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

ND substitution: RL or RL/2 if <15% NDs.



0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/21/19 12/9/20 1/27/22 3/18/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 15

Slope = -0.0001452
units per year.

Mann-Kendall
statistic = -54
critical = -41

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

9/2/18 10/22/19 12/10/20 1/29/22 3/20/23 5/9/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 14

Slope = -0.0001587
units per year.

Mann-Kendall
statistic = -49
critical = -37

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0002

0.0004

0.0006

0.0008

0.001

9/2/18 10/19/19 12/5/20 1/21/22 3/10/23 4/26/24

Sen's Slope Estimator

MW-9A

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 12

Slope = 0
units per year.

Mann-Kendall
statistic = -27
critical = -30

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0002

0.0004

0.0006

0.0008

0.001

12/24/18 1/18/20 2/11/21 3/8/22 4/2/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 11

Slope = -0.00004822
units per year.

Mann-Kendall
statistic = -26
critical = -27

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.00009992

0.00001063

-0.00008329

-0.0001772

-0.0002701

-0.0003717

-0.000462

0.001378

0.001352

0.001336

0.001323

0.001209

0.00113

0.001085

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

0.00289

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001337

0.00001455

-0.0001093

-0.0002352

-0.0003543

-0.0005448

-0.0007111

0.001573

0.001542

0.001515

0.001493

0.001234

0.001175

0.001063

0.0009507

0.0008621

0.00077

0.0006764

0.0005878

0.0004881

0.000398

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:50 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.001

<0.001

0.00023 (J)

0.0009 (J)

0.000272 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.000286 (J)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



0

0.001

0.002

0.003

0.004

0.005

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.00007242
units per year.

Mann-Kendall
statistic = -60
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.000561

-0.000209

0.000143

0.000496

0.000848

0.0012

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Cadmium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0001469
units per year.

Mann-Kendall
statistic = -90
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.01482

0.02964

0.04446

0.05928

0.0741

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.002903
units per year.

Mann-Kendall
statistic = -124
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.014

0.028

0.042

0.056

0.07

1/6/18 4/12/19 7/16/20 10/20/21 1/24/23 4/29/24

Sen's Slope Estimator

MW-8A

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0008251
units per year.

Mann-Kendall
statistic = -62
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001757

0.00006273

-0.00003805

-0.000144

-0.0002495

-0.0003549

-0.0004695

-0.0005818

0.001327

0.001211

0.001148

0.001133

0.001124

0.001107

0.001063

0.00102

0.0009895

0.0009407

0.0008971

0.0008513

0.0008058

0.0007602

0.0007106

0.0006666

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

0.000234 (J)

<0.0002

0.000205 (J)

<0.0002

<0.0002

0.000246 (J)

0.0002291

0.0002276

0.0002266

0.0002255

0.000221

0.0002175

0.000214

0.0002092

0.0002072

0.0002059

0.0001976

0.0001591

0.00007528

-0.00001843

-0.0001028

-0.0001906

-0.0002801

-0.0003698

-0.0004689

-0.0005559

0.001215

0.001196

0.001183

0.001169

0.001125

0.001098

0.00107

0.001033

0.001018

0.001008

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.01

0.0657

0.0741

0.0685

0.0193

0.0244

0.00131

<0.01

<0.01

<0.01

<0.01

<0.01

0.000977 (J)

0.00411

0.00133 (J)

0.00211 (J)

0.0017 (J)

0.00335 (J)

<0.0004

<0.0004

0.00284 (J)

0.003949

0.003769

0.003637

0.003505

0.003423

0.003323

0.003226

0.003082

0.002958

0.002846

0.0017

0.000923

-0.0001301

-0.003016

-0.007933

-0.01278

-0.01801

-0.02324

-0.02842

-0.03388

-0.03856

0.02597

0.02444

0.02329

0.02214

0.02138

0.02039

0.01943

0.01801

0.01708

0.01634

0.01

0.009235

0.008801

0.007937

0.006925

0.006066

0.005162

0.004259

0.003366

0.002388

0.001719

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A

0.0111

<0.01

<0.01

0.0167

<0.01

0.0615

0.00783

<0.01

<0.01

<0.01

<0.01

0.00323 (J)

0.0146

0.0131

0.00118 (J)

0.0111

0.00993

0.00501

0.00465

0.00623

ND substitution: RL or RL/2 if <15% NDs.



0

0.00279

0.00558

0.00837

0.01116

0.01396

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.001693
units per year.

Mann-Kendall
statistic = -81
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.006

0.012

0.018

0.024

0.03

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.001219
units per year.

Mann-Kendall
statistic = -41
critical = -45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00283

0.00566

0.0085

0.01133

0.01416

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.002041
units per year.

Mann-Kendall
statistic = -73
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.00601

-0.00241

0.00119

0.0048

0.0084

0.012

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Chromium    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.001903
units per year.

Mann-Kendall
statistic = -98
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.01

<0.01

<0.01

0.011

<0.01

<0.01

0.00195

<0.01

<0.01

0.00126 (J)

0.00507

0.00196 (J)

0.000462 (J)

0.00267 (J)

0.00208 (J)

<0.0004

<0.0004

0.00296 (J)

0.002989

0.00292

0.002869

0.002823

0.002807

0.002769

0.002726

0.00259

0.002017

0.001767

0.0009229

0.000007159

-0.0008623

-0.001776

-0.002696

-0.003594

-0.004583

-0.005465

0.01396

0.01368

0.01347

0.01326

0.01312

0.01294

0.01276

0.0122

0.01023

0.009892

0.009482

0.009023

0.008611

0.008183

0.007752

0.007326

0.00686

0.006445

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.01

<0.01

0.0125

<0.01

<0.01

<0.01

<0.01

0.00169 (J)

0.0287

0.00124 (J)

0.00104 (J)

0.00201 (J)

0.00223 (J)

0.00443

0.00206 (J)

0.00323 (J)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00236 (J)

0.00644

0.0019 (J)

0.00306 (J)

0.00121 (J)

0.00416

0.00125 (J)

<0.0004

0.000405 (J)

0.0032 (J)

0.003584

0.003067

0.002717

0.002637

0.002595

0.002517

0.002238

0.001976

0.001602

0.0005344

-0.0005637

-0.001714

-0.002948

-0.004225

-0.0057

-0.007005

0.01416

0.01269

0.01185

0.01167

0.01155

0.01134

0.01079

0.01025

0.009825

0.009013

0.008289

0.007527

0.006769

0.006011

0.005187

0.004454

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.0004

0.00198 (J)

0.00059 (J)

0.00447

0.00344 (J)

0.00238 (J)

0.000811 (J)

<0.0004

0.00232 (J)

0.004597

0.004407

0.004302

0.004153

0.003689

0.003395

0.003107

0.002716

0.002561

0.002465

0.00228

0.001801

0.0009209

-0.0000897

-0.0009868

-0.001925

-0.002926

-0.003887

-0.004954

-0.005953

0.01247

0.01226

0.0121

0.01194

0.01144

0.01112

0.01081

0.01038

0.0102

0.0101

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ND substitution: RL or RL/2 if <15% NDs.



0

0.01734

0.03468

0.05202

0.06936

0.0867

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.003422
units per year.

Mann-Kendall
statistic = -143
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.007

0.0064

0.0198

0.0332

0.0466

0.06

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.001776
units per year.

Mann-Kendall
statistic = -109
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00284

0.00569

0.00853

0.01137

0.01422

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.001652
units per year.

Mann-Kendall
statistic = -86
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.008

0.016

0.024

0.032

0.04

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.001009
units per year.

Mann-Kendall
statistic = -40
critical = -45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.01

0.073

0.0867

0.0764

0.0205

0.0264

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.000235 (J)

0.0025 (J)

0.000278 (J)

0.00123 (J)

0.000795 (J)

0.00116 (J)

<0.0002

0.000708 (J)

0.000536 (J)

0.003543

0.00328

0.003082

0.002885

0.002753

0.002583

0.002419

0.002186

0.002057

0.00193

0.000795

-0.0002678

-0.001701

-0.004656

-0.0101

-0.01571

-0.02162

-0.02752

-0.03336

-0.03975

-0.04543

0.02796

0.02624

0.02495

0.02366

0.0228

0.02169

0.02061

0.01901

0.01797

0.01714

0.01

0.009164

0.00869

0.007775

0.006737

0.005825

0.004867

0.003908

0.00296

0.001923

0.001001

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.01

<0.01

<0.01

0.0117

<0.01

0.0524

<0.01

<0.01

<0.01

<0.01

<0.01

<0.0002

0.00589

0.00401 (J)

<0.0002

0.00277 (J)

0.000986 (J)

0.00142 (J)

0.00105 (J)

0.000591 (J)

0.00384

0.003602

0.003445

0.003288

0.003183

0.003049

0.002918

0.002742

0.002596

0.002495

0.001024

0.0005234

-0.0003394

-0.000985

-0.001801

-0.002737

-0.003682

-0.004549

-0.005501

-0.006334

0.01311

0.01279

0.01256

0.01232

0.01216

0.01196

0.01176

0.01149

0.01127

0.01112

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.01

<0.01

<0.01

0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.000419 (J)

0.00217 (J)

0.000489 (J)

<0.0002

0.00139 (J)

0.000853 (J)

<0.0002

0.000345 (J)

0.000663 (J)

0.001921

0.001831

0.001764

0.001697

0.00165

0.001587

0.001534

0.001363

0.0007142

0.0004115

-0.0002346

-0.001085

-0.001877

-0.002752

-0.003716

-0.004627

-0.005618

-0.006522

0.01422

0.01392

0.0137

0.01347

0.01332

0.01313

0.01294

0.01234

0.01024

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.01

<0.01

0.0258

0.0133

0.011

<0.01

<0.01

0.0209

0.0381

0.00325 (J)

0.00449 (J)

0.00595

0.00788

0.0106

0.00294 (J)

0.00557

ND substitution: RL or RL/2 if <15% NDs.



0

0.00282

0.00564

0.00846

0.01129

0.01411

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.001942
units per year.

Mann-Kendall
statistic = -67
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.004

0.008

0.012

0.016

0.02

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Cobalt    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = 0
units per year.

Mann-Kendall
statistic = -32
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator

MW-6A (bg)

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 28

Slope = 0
units per year.

Mann-Kendall
statistic = -4
critical = -101

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

0

0.16

0.32

0.48

0.64

0.8

2/26/17 8/3/18 1/9/20 6/16/21 11/22/22 4/29/24

Sen's Slope Estimator

MW-8A

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 28

Slope = -0.01066
units per year.

Mann-Kendall
statistic = -91
critical = -101

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.000556 (J)

0.00218 (J)

0.000225 (J)

0.00097 (J)

<0.0002

0.00168 (J)

0.00027 (J)

0.000209 (J)

0.000383 (J)

0.000391 (J)

0.0006105

0.0005311

0.0004866

0.0004762

0.0004698

0.0004581

0.0004221

0.0003878

0.000225

-0.0008032

-0.001832

-0.003022

-0.004332

-0.005753

-0.007332

-0.008639

0.01411

0.01265

0.01186

0.01167

0.01156

0.01135

0.01079

0.01025

0.009783

0.008777

0.00788

0.006936

0.005997

0.005058

0.004036

0.003128

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

<0.01

<0.01

<0.01

0.013

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00326 (J)

0.00644

0.00387 (J)

0.0104

0.00567

0.0108

0.00313 (J)

0.00969

0.0104

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

2/26/2017

7/29/2017

9/10/2017

10/14/2017

11/11/2017

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

1/29/2019

4/22/2019

8/13/2019

10/29/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg)

0.48

0.433

0.415

0.394

0.412

0.38

0.42

0.51

0.362

0.42

0.416

0.38

0.39

0.37

0.42

0.35

0.42

0.43

0.43

0.458

0.352

0.467

0.48

0.442

0.471

0.379

0.394

0.287



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

2/26/2017

7/29/2017

9/10/2017

10/14/2017

11/11/2017

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

1/29/2019

4/22/2019

6/18/2019

10/29/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A

0.39

0.359

0.346

0.31

0.322

0.344

0.363

0.396

0.333

0.743

0.415

0.352

0.38

0.26

0.24

0.23

0.3

0.35

0.36

0.122

0.29

0.415

0.26

0.337

0.266

0.35

0.307

0.292
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Sen's Slope Estimator

MW-9A

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 26

Slope = 0.002774
units per year.

Mann-Kendall
statistic = 17
critical = 90

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).
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Sen's Slope Estimator

MW-10A

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 24

Slope = 0
units per year.

Mann-Kendall
statistic = 1
critical = 81

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.02397
units per year.

Mann-Kendall
statistic = -57
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).
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Sen's Slope Estimator

MW-12A

Constituent: Fluoride    Analysis Run 1/22/2025 1:31 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.01681
units per year.

Mann-Kendall
statistic = -18
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

2/26/2017

7/29/2017

9/10/2017

10/14/2017

11/11/2017

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

1/30/2019

4/22/2019

6/18/2019

10/29/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

0.76

0.747

0.717

0.679

0.703

0.729

0.784

0.822

0.702

0.834

0.85

0.735

0.66

0.61

0.66

0.73

0.77

0.763

0.574

0.834

0.842

0.828

0.846

0.62

0.792

0.614



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

2/26/2017

7/29/2017

9/10/2017

10/14/2017

11/11/2017

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

1/30/2019

4/22/2019

6/18/2019

10/29/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

0.32

0.533

<1

0.5

0.394

0.522

<1

<1

<1

0.826

0.44

0.37

0.43

0.5

0.58

0.296

0.285 (J)

0.48

0.64

0.646

0.611

0.727

0.696

0.485

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

0.43

0.36

0.27

0.28

0.27

0.29

0.219

0.195

0.113

0.219

0.265

0.214

0.28

0.243

0.182

0.218

0.2191

0.219

0.219

0.219

0.219

0.219

0.219

0.2185

0.2142

0.1876

0.1413

0.09655

0.04597

-0.006571

-0.06343

-0.1138

0.4059

0.3536

0.3274

0.3204

0.3152

0.3075

0.2941

0.2828

0.2732

0.2641

0.258

0.253

0.25

0.247

0.2449

0.2431



Sen's Slope Estimator
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

0.62

0.78

0.65

0.85

0.58

0.67

0.66

0.74

0.73

0.67

0.7

0.56

0.481 (J)

0.811

0.85

0.33 (J)

0.705

0.448

0.769

0.577
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Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.002089
units per year.

Mann-Kendall
statistic = -123
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.001253
units per year.

Mann-Kendall
statistic = -99
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.001634
units per year.

Mann-Kendall
statistic = -87
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-10A

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.001319
units per year.

Mann-Kendall
statistic = -53
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.01

0.0456

0.0525

0.179

0.0317

0.0242

0.00106

<0.005

<0.005

<0.005

<0.005

<0.005

0.000869 (J)

0.00702

<0.0006

0.00134 (J)

0.00111 (J)

0.00245

<0.0006

0.00152 (J)

<0.0006

0.002468

0.002359

0.002278

0.002197

0.002143

0.002074

0.002006

0.001891

0.001814

0.001744

0.00134

0.0003708

-0.001357

-0.005755

-0.01114

-0.01604

-0.02167

-0.02731

-0.03284

-0.03878

-0.04406

0.02163

0.02027

0.01915

0.01801

0.01726

0.0163

0.01545

0.01426

0.01353

0.01279

0.00702

0.005633

0.004862

0.004189

0.003624

0.003226

0.002788

0.00229

0.001648

0.001154

0.0007149

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

0.0254

0.00232

<0.005

<0.005

<0.005

<0.005

<0.0006

0.00706

0.00437

<0.0006

0.00327

0.00122 (J)

0.00615

0.00304

<0.0006

0.004304

0.004175

0.004078

0.003982

0.003917

0.003834

0.003754

0.003656

0.003581

0.00353

0.002655

0.002424

0.001935

0.001042

0.0003622

-0.0004038

-0.001199

-0.001997

-0.002935

-0.003832

0.01162

0.01145

0.01133

0.01121

0.01112

0.01102

0.01091

0.01078

0.01066

0.01058

0.009159

0.008767

0.008024

0.007192

0.006441

0.005714

0.005065

0.004734

0.004084

0.00355

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.01

<0.01

<0.01

0.0114

<0.01

<0.01

0.00095

<0.005

0.01

0.00135 (J)

0.00263

0.000899 (J)

<0.0006

0.00334

0.0017 (J)

<0.0006

0.000731 (J)

0.00132 (J)

0.002093

0.002039

0.001999

0.001959

0.001932

0.001898

0.001865

0.001742

0.001214

0.001057

0.0004117

-0.0004605

-0.001258

-0.002105

-0.003076

-0.004007

-0.004992

-0.005977

0.0138

0.01353

0.01333

0.01313

0.01299

0.01282

0.01265

0.01211

0.01022

0.009822

0.00915

0.008396

0.00772

0.007016

0.006309

0.00561

0.004845

0.004164

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A LCL UCL

<0.01

<0.01

0.0222

0.0128

<0.01

<0.005

0.011

0.00403

0.0881

0.00334

0.00172 (J)

0.00208

0.0032

0.00574

0.00274

0.00378

0.004565

0.004498

0.004447

0.004397

0.004363

0.004132

0.003759

0.003568

0.003123

0.002465

0.001742

0.0009444

0.000148

-0.000741

-0.001991

-0.003009

0.01519

0.0149

0.01469

0.01446

0.01431

0.01333

0.01122

0.01067

0.00996

0.009377

0.008988

0.008586

0.008132

0.007718

0.007267

0.006866

ND substitution: RL or RL/2 if <15% NDs.
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10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.001115
units per year.

Mann-Kendall
statistic = -81
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.006

0.012

0.018

0.024

0.03

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Lead    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.000466
units per year.

Mann-Kendall
statistic = -30
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.01374

0.02748

0.04122

0.05496

0.0687

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.009849
units per year.

Mann-Kendall
statistic = -149
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.01209

0.02418

0.03626

0.04835

0.06044

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.007523
units per year.

Mann-Kendall
statistic = -122
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.005

0.006

0.008

<0.005

<0.005

0.005

0.00107 (J)

0.00444

<0.0006

0.00106 (J)

<0.0006

0.00291

<0.0006

<0.0006

<0.0006

<0.0006

0.0008949

0.0007906

0.0007332

0.0007199

0.0007117

0.0006966

0.0006569

0.0006181

0.0004927

-0.00006755

-0.0006535

-0.001278

-0.001924

-0.002668

-0.003428

-0.004158

0.007807

0.006772

0.006224

0.006101

0.006026

0.005867

0.005505

0.005161

0.004873

0.004281

0.003753

0.003228

0.002732

0.002269

0.001734

0.001259

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

<0.005

<0.005

<0.005

0.008

0.005

<0.005

0.01

0.021

0.008

0.012

0.013

<0.0006

0.00458

0.000997 (J)

0.0112

0.00884

0.00534

0.00293

<0.0006

0.00183 (J)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.05

0.0654

0.0687

0.0569

<0.05

<0.05

0.008

<0.04

<0.04

<0.04

<0.04

<0.04

0.00865

0.00863

0.00518

0.0063

0.00636

0.00766

0.00555

0.00761

0.00578

0.0109

0.01064

0.01044

0.01019

0.01003

0.009827

0.009641

0.009364

0.009183

0.009039

0.00761

0.003555

0.0008609

-0.004354

-0.01028

-0.01556

-0.02112

-0.027

-0.03274

-0.03883

-0.04425

0.06597

0.06431

0.06285

0.06152

0.06068

0.05976

0.05886

0.05651

0.05459

0.05307

0.04

0.03796

0.03616

0.03166

0.0273

0.02375

0.01954

0.01571

0.01177

0.007352

0.003864

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

0.0044

<0.04

<0.04

<0.04

<0.04

0.0102

0.0153

0.0204 (J)

0.00903

0.0129

0.00993

0.00907

0.0102

0.00764

0.01449

0.01411

0.01382

0.01354

0.01334

0.0131

0.01286

0.01254

0.01223

0.01196

0.006954

0.005449

0.002487

-0.001032

-0.004573

-0.008053

-0.0117

-0.0153

-0.01949

-0.02329

0.06044

0.05937

0.05849

0.0577

0.05718

0.0565

0.05582

0.05494

0.05421

0.0537

0.04544

0.04332

0.03929

0.03478

0.03116

0.02754

0.02343

0.01954

0.01552

0.01189

ND substitution: RL or RL/2 if <15% NDs.



-0.004

0.0108

0.0256

0.0404

0.0552

0.07

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.005704
units per year.

Mann-Kendall
statistic = -100
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.01393

0.02786

0.04179

0.05573

0.06966

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-10A

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.008096
units per year.

Mann-Kendall
statistic = -79
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.01063

0.02126

0.03189

0.04252

0.05315

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.005823
units per year.

Mann-Kendall
statistic = -67
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.0302

-0.01436

0.00148

0.01732

0.03316

0.049

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Lithium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.007191
units per year.

Mann-Kendall
statistic = -119
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

0.0136

<0.04

<0.04

0.0275

0.0227

0.0202

0.0195

0.0225

0.0227

0.0172

0.0169

0.0174

0.02636

0.02589

0.02556

0.0253

0.02512

0.02489

0.02467

0.02366

0.02032

0.01947

0.01751

0.015

0.01231

0.009287

0.006219

0.003006

-0.000433

-0.003461

0.06171

0.06089

0.06027

0.05964

0.05923

0.0587

0.05818

0.05651

0.05068

0.04929

0.04662

0.04362

0.04093

0.03814

0.03532

0.03254

0.0295

0.02679

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A LCL UCL

<0.05

<0.05

<0.05

<0.05

<0.05

<0.04

<0.04

0.00552

0.017

0.00346 (J)

0.00311 (J)

0.00292 (J)

0.00385 (J)

0.00553

0.00652

0.00262 (J)

0.00722

0.007066

0.006951

0.006864

0.006817

0.006503

0.005127

0.004656

0.00243

-0.002029

-0.006219

-0.01089

-0.01568

-0.02019

-0.02522

-0.02991

0.06966

0.06825

0.06737

0.06649

0.06564

0.06078

0.05073

0.04905

0.04578

0.04192

0.03844

0.03484

0.03114

0.0273

0.02283

0.01921

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

0.0094

0.0114

0.00917

0.00877

0.0092

0.011

0.00969

0.00839

0.0113

0.00844

0.009999

0.009794

0.009662

0.009635

0.009617

0.009581

0.009446

0.009281

0.008722

0.005071

0.001226

-0.003303

-0.007808

-0.01214

-0.01681

-0.02116

0.05315

0.0485

0.04594

0.04535

0.04498

0.04431

0.04254

0.04081

0.03934

0.0363

0.03358

0.03072

0.02787

0.02503

0.02194

0.01919

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

0.041

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

0.00975

0.00301 (J)

0.00528

0.00444 (J)

0.00346 (J)

0.00444 (J)

0.00346 (J)

0.0049 (J)

0.00306 (J)

0.007544

0.007297

0.007121

0.006932

0.006345

0.005974

0.005609

0.005107

0.004905

0.004764

0.004363

0.00277

-0.0006487

-0.004728

-0.008571

-0.01255

-0.0167

-0.0209

-0.02566

-0.02996

0.05018

0.04928

0.04866

0.04799

0.04592

0.04461

0.04332

0.04154

0.04083

0.04039

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

ND substitution: RL or RL/2 if <15% NDs.



0

0.001

0.002

0.003

0.004
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1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.00002872
units per year.

Mann-Kendall
statistic = -145
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.00002911
units per year.

Mann-Kendall
statistic = -100
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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0.001

0.002
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1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.00002763
units per year.

Mann-Kendall
statistic = -95
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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0.001
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1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-10A

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.00001019
units per year.

Mann-Kendall
statistic = -79
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<0.00015

<5E-05

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00001725

0.00001001

-0.000004329

-0.00002257

-0.00004232

-0.00006307

-0.00008308

-0.0001035

-0.0001261

-0.0001482

0.0002468

0.0002422

0.0002388

0.0002355

0.0002332

0.0002304

0.0002276

0.0002234

0.0002207

0.0002185

0.0002

0.0001872

0.0001799

0.0001661

0.0001507

0.0001369

0.0001224

0.000108

0.00009363

0.00007796

0.00006403

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<0.0005

<5E-05

<0.00015

<0.0003

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

0.00003588

0.00003528

0.00003483

0.00003438

0.00003408

0.0000337

0.00003332

0.00003282

0.0000324

0.00003211

0.00001572

0.000009058

-0.000003789

-0.00001974

-0.00003398

-0.00005002

-0.00006582

-0.00007995

-0.00009626

-0.0001114

0.0002456

0.0002409

0.0002374

0.0002339

0.0002316

0.0002286

0.0002257

0.0002218

0.0002186

0.0002163

0.0001978

0.0001967

0.0001948

0.0001926

0.0001906

0.0001885

0.0001864

0.0001844

0.0001821

0.0001801

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00002622

0.00001193

-0.000004082

-0.00001995

-0.00003608

-0.00005293

-0.00007017

-0.00008762

-0.0001046

0.0002633

0.0002589

0.0002555

0.0002521

0.0002499

0.000247

0.0002442

0.0002352

0.0002037

0.0001966

0.0001838

0.0001694

0.0001564

0.000143

0.0001295

0.0001161

0.0001015

0.00008849

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A LCL UCL

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<5E-05

<3E-05

3.4E-05 (J)

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00002497

0.00001092

-0.000004076

-0.00001962

-0.00003583

-0.00005259

-0.00007129

-0.00008718

0.0002245

0.0002184

0.0002139

0.0002094

0.0002064

0.0001962

0.000173

0.0001676

0.0001523

0.0001295

0.0001089

0.00008759

0.0000657

0.00004954

0.00003488

0.00003115

ND substitution: RL or RL/2 if <15% NDs.



0

0.00001

0.00002

0.00003

0.00004

0.00005

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.000001811
units per year.

Mann-Kendall
statistic = -60
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.000035

0.00007

0.000105

0.00014

0.000175

10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Mercury    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = 0
units per year.

Mann-Kendall
statistic = -38
critical = -62

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00254

0.00508

0.00762

0.01016

0.0127

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.001737
units per year.

Mann-Kendall
statistic = -128
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0025

0.005

0.00749

0.00999

0.01249

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.001628
units per year.

Mann-Kendall
statistic = -129
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00003

0.00002939

0.00002657

0.00002405

0.0000214

0.00001876

0.00001613

0.00001326

0.00001045

0.00005818

0.00005528

0.00005369

0.00005332

0.0000531

0.00005268

0.00005158

0.0000505

0.00004974

0.00004852

0.00004743

0.00004628

0.00004514

0.00004401

0.00004277

0.00004166

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

<5E-05

<5E-05

<5E-05

6.8E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

6.1E-05 (JH)

6.6E-05 (J)

0.000175 (J)

<3E-05

<3E-05

<3E-05

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

0.000616 (J)

0.00069 (J)

0.000616

0.000616

0.000616

0.000616

0.000616

0.000616

0.000616

0.000616

0.000616

0.000616

0.0006

-0.000152

-0.0005837

-0.001396

-0.002316

-0.003144

-0.004018

-0.004958

-0.005825

-0.006778

-0.007622

0.0127

0.01244

0.01225

0.01205

0.01192

0.01176

0.0116

0.01136

0.0112

0.01107

0.01

0.009263

0.008844

0.008052

0.007164

0.006372

0.005539

0.004706

0.003883

0.002981

0.00218

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

<0.005

<0.005

<0.005

0.00145 (J)

0.000698 (J)

0.00185 (J)

<0.0006

0.000879 (J)

0.00157 (J)

0.000954 (J)

0.000643 (J)

0.0011 (J)

0.002586

0.002449

0.002346

0.002243

0.002174

0.002085

0.002

0.001884

0.001779

0.001703

0.0006218

0.0002211

-0.0005313

-0.001415

-0.002234

-0.003117

-0.004076

-0.005077

-0.006194

-0.007152

0.01249

0.01223

0.01204

0.01185

0.01173

0.01156

0.01141

0.01119

0.01102

0.01089

0.009121

0.008711

0.007935

0.007065

0.00628

0.005463

0.004634

0.003849

0.002965

0.002167

ND substitution: RL or RL/2 if <15% NDs.



0

0.00311

0.00622

0.00933

0.01243

0.01554

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.001581
units per year.

Mann-Kendall
statistic = -111
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.008

0.016

0.024

0.032

0.04

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = 0.00006358
units per year.

Mann-Kendall
statistic = 11
critical = 45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.001354

0.002708

0.004061

0.005415

0.006769

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.0003896
units per year.

Mann-Kendall
statistic = -51
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0484

0.0968

0.1452

0.1936

0.242

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Molybdenum    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0125
units per year.

Mann-Kendall
statistic = -89
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

0.014

0.0128

0.0124

0.0105

0.0117

<0.01

0.0102

0.011

0.008

0.00579

0.00448 (J)

0.00556

0.00516

0.00368 (J)

0.00402 (J)

0.00507

0.00489 (J)

0.00403 (J)

0.005962

0.005896

0.005846

0.005795

0.005762

0.005721

0.005683

0.005559

0.005051

0.004808

0.004129

0.003273

0.00238

0.001376

0.0004214

-0.0005936

-0.001619

-0.002604

0.01554

0.0152

0.01494

0.01467

0.01449

0.01426

0.01404

0.01335

0.01099

0.01045

0.009555

0.008699

0.007859

0.007075

0.006236

0.005456

0.004603

0.003965

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

<0.005

0.00613

0.0329

0.00204 (J)

0.0109

0.0131

0.00927

0.0134

0.0129

0.00664

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

0.000696 (J)

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0004662

-0.000155

-0.0007093

-0.001292

-0.001872

-0.002452

-0.003083

-0.0037

0.006769

0.006143

0.005799

0.005719

0.00567

0.005579

0.005341

0.005109

0.004942

0.004674

0.004434

0.004182

0.003932

0.003681

0.003409

0.003166

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

0.027

0.242

0.117

0.106

0.057

0.03

0.054

0.093

0.057

0.043

0.048

0.0306

0.0411

0.0445

0.0605

0.00822

0.0166

0.00582

0.0263

0.0322

0.03315

0.03287

0.03273

0.03253

0.03202

0.03144

0.03103

0.03016

0.03003

0.02991

0.02938

0.02671

0.02064

0.007942

-0.002913

-0.0139

-0.02669

-0.04046

-0.0556

-0.06875

0.08615

0.08345

0.08157

0.07957

0.07279

0.06855

0.06533

0.0615

0.05942

0.05802

0.05618

0.05239

0.04655

0.04258

0.04034

0.03762

0.03614

0.03479

0.03333

0.03219
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3/3/18 5/26/19 8/17/20 11/9/21 2/1/23 4/26/24

Sen's Slope Estimator

MW-6A (bg)

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 19

Slope = -0.1887
units per year.

Mann-Kendall
statistic = -53
critical = -58

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator

MW-8A

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 18

Slope = 0.08037
units per year.

Mann-Kendall
statistic = 33
critical = 53

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator

MW-9A

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 17

Slope = 0.1226
units per year.

Mann-Kendall
statistic = 42
critical = 49

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator

MW-10A

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 14

Slope = 0.007953
units per year.

Mann-Kendall
statistic = 1
critical = 37

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg)

5.62

4.04

2.151

2.94

1.305

0.939

2.067

<1.197

1.222

2.411

<0.77

0.81

<0.78

<0.93

<0.92

2.59

4.68

0.326

2.31

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A

0.913

0.843

3.16

0.7

0.423

1.397

<0.954

<1.145

<1.05

4.373

<0.77

<1.02

1.51

<0.97

1.14

0.507

1.83

3.21

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

0.8328

0.13573

1.005

0.658

1.586

0.421

<2.288

2.65

<0.74

2.21

<0.83

<0.91

<0.94

0.954

0.718

3.55

3

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

3/3/2018

4/14/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

1.444

0.882

1.753

1.792

3.13

<0.94

1.05

<0.77

0.91

<0.92

0.966

0.73

2.37

4.08

ND substitution: RL or RL/2 if <15% NDs.
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Sen's Slope Estimator

MW-11A

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 16

Slope = -0.2077
units per year.

Mann-Kendall
statistic = -12
critical = -45

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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10/19/18 11/26/19 1/2/21 2/9/22 3/19/23 4/25/24

Sen's Slope Estimator

MW-12A

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

n = 19

Slope = -0.1062
units per year.

Mann-Kendall
statistic = -17
critical = -58

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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0.004

0.008

0.012

0.016

0.02

1/6/18 4/11/19 7/14/20 10/18/21 1/21/23 4/26/24

Sen's Slope Estimator

MW-6A (bg)

Constituent: Selenium    Analysis Run 1/22/2025 1:32 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.0007358
units per year.

Mann-Kendall
statistic = -49
critical = -66

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.003

0.0036

0.0102

0.0168

0.0234

0.03

1/6/18 4/14/19 7/20/20 10/26/21 2/1/23 5/10/24

Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Selenium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.002206
units per year.

Mann-Kendall
statistic = -90
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A

1.414

4.34

<1.311

17.67

4.65

8.85

3.36

2.41

2.87

3.12

<0.95

2.1

1.77

2.18

4.51

4.04

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A

1.308

<0.832

3.46

<1.106

2.141

5.588

<2.885

<6.223

<2.648

2.191

1.2

0.86

1.04

1.12

<0.92

2.88

0.575

1.72

4.41

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg)

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

0.00244

<0.005

<0.005

<0.005

0.01

0.01

0.00905

0.00564

0.00796

0.00305

0.00718

0.00921

0.00805

0.00901

0.0156

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

0.00509

0.005

0.006

<0.005

0.018

0.0139

0.0132

0.013

<0.0011

0.01

0.00964

0.00943

0.00588

0.00598

0.007914

0.007739

0.007676

0.007517

0.007411

0.007275

0.007143

0.006965

0.006817

0.006715

0.005088

0.004674

0.003924

0.003084

0.002381

0.001431

0.0004235

-0.0003917

-0.001401

-0.002435

0.02314

0.02282

0.02258

0.02234

0.02218

0.02197

0.02177

0.0215

0.02128

0.02113

0.01876

0.01818

0.01712

0.01591

0.01482

0.01368

0.01252

0.01145

0.01032

0.009313

ND substitution: RL or RL/2 if <15% NDs.
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1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Selenium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 18

Slope = -0.002238
units per year.

Mann-Kendall
statistic = -97
critical = -53

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00471

0.00942

0.01413

0.01885

0.02356

1/6/18 4/13/19 7/19/20 10/24/21 1/30/23 5/7/24

Sen's Slope and 95% Confidence Band

MW-10A

Constituent: Selenium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.002393
units per year.

Mann-Kendall
statistic = -72
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Selenium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.0008758
units per year.

Mann-Kendall
statistic = -63
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0036

0.0072
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10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Selenium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.002287
units per year.

Mann-Kendall
statistic = -96
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A LCL UCL

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

<0.002

<0.005

<0.005

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0007017

-0.0008049

-0.002559

-0.00418

-0.005855

-0.007521

-0.009261

-0.0111

-0.01279

0.02673

0.02625

0.0259

0.02554

0.0253

0.025

0.0247

0.02374

0.02039

0.0196

0.01806

0.01635

0.01481

0.01321

0.0116

0.01

0.008262

0.006713

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A LCL UCL

<0.02

<0.02

<0.02

<0.02

<0.02

<0.005

<0.005

<0.0011

0.00314

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.00173 (J)

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0006798

-0.0008371

-0.002324

-0.003861

-0.005844

-0.00793

-0.009841

-0.01159

0.02356

0.02289

0.02239

0.02188

0.02155

0.02

0.01742

0.01682

0.01513

0.01261

0.01033

0.007979

0.005773

0.004341

0.002731

0.001504

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.005

0.035

<0.005

<0.005

<0.005

<0.005

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0009168

0.00004822

-0.0007382

-0.001557

-0.002371

-0.003185

-0.00407

-0.004884

0.007896

0.006872

0.006301

0.00617

0.00609

0.005943

0.005556

0.005177

0.004888

0.004369

0.003906

0.003419

0.002934

0.00245

0.001923

0.001454

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

0.015

0.009

0.012

0.015

<0.005

0.009

0.007

0.013

0.011

0.015

0.018

0.00158 (J)

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.001378

0.001353

0.001336

0.001318

0.001262

0.001226

0.001191

0.001142

0.001123

0.001111

0.0009949

0.0004371

-0.0006795

-0.001942

-0.003116

-0.004563

-0.005856

-0.007184

-0.008559

-0.009786

0.01438

0.01408

0.01388

0.01365

0.01303

0.01263

0.01221

0.01163

0.01143

0.01133

0.01115

0.01065

0.009653

0.008577

0.007673

0.006664

0.005677

0.004927

0.004181

0.003462

ND substitution: RL or RL/2 if <15% NDs.
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Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 15

Slope = -0.00017
units per year.

Mann-Kendall
statistic = -59
critical = -41

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 14

Slope = -0.00003458
units per year.

Mann-Kendall
statistic = -45
critical = -37

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0004

0.0008

0.0012

0.0016

0.002

9/2/18 10/19/19 12/5/20 1/21/22 3/10/23 4/26/24

Sen's Slope Estimator

MW-9A

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 12

Slope = 0
units per year.

Mann-Kendall
statistic = -29
critical = -30

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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12/24/18 1/18/20 2/11/21 3/8/22 4/2/23 4/26/24

Sen's Slope Estimator

MW-10A

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 11

Slope = 0
units per year.

Mann-Kendall
statistic = -24
critical = -27

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-6A (bg) LCL UCL

<0.002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0000484

-0.00008688

-0.0002292

-0.0003714

-0.0005121

-0.0006661

-0.0008029

0.001631

0.001589

0.001561

0.001539

0.001349

0.001217

0.001142

0.001

0.00092

0.0008486

0.0007735

0.0006985

0.0006242

0.000543

0.0004708

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

MW-8A LCL UCL

0.00036

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

0.000252 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001679

0.00008929

0.00001535

-0.00006188

-0.0001371

-0.0002218

-0.0002983

0.0009962

0.0009814

0.0009639

0.0009518

0.0007779

0.000737

0.0006941

0.0006717

0.0006568

0.0006413

0.0006255

0.0006106

0.0005528

0.0005068

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

MW-9A

<0.002

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

MW-10A

<0.001

<0.001

<0.0002

0.000475 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

ND substitution: RL or RL/2 if <15% NDs.
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0.001
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0.003
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10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/6/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.00007242
units per year.

Mann-Kendall
statistic = -60
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

-0.000582

-0.000226

0.000131

0.000487

0.000844

0.0012

10/19/18 11/28/19 1/6/21 2/15/22 3/27/23 5/5/24

Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Thallium    Analysis Run 1/22/2025 1:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 20

Slope = -0.0001554
units per year.

Mann-Kendall
statistic = -99
critical = -62

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

MW-11A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001757

0.00006273

-0.00003805

-0.000144

-0.0002495

-0.0003549

-0.0004695

-0.0005818

0.001327

0.001211

0.001148

0.001133

0.001124

0.001107

0.001063

0.00102

0.0009895

0.0009407

0.0008971

0.0008513

0.0008058

0.0007602

0.0007106

0.0006666

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 1:51 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

MW-12A LCL UCL

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

0.0001911

0.0001457

0.00006018

-0.00003666

-0.0001226

-0.0002125

-0.000303

-0.0003924

-0.0004907

-0.0005772

0.001215

0.001196

0.001183

0.001169

0.001125

0.001098

0.00107

0.001033

0.001018

0.001008

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

ND substitution: RL or RL/2 if <15% NDs.



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

Antimony (mg/L) MW-8A 0.005 0.0004 0.006 No 14 78.57 No 0.01 NP (NDs)

Antimony (mg/L) MW-9A 0.005 0.0004 0.006 No 12 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-10A 0.005 0.000431 0.006 No 11 27.27 No 0.006 NP (normality)

Antimony (mg/L) MW-11A 0.005 0.0004 0.006 No 16 87.5 No 0.01 NP (NDs)

Antimony (mg/L) MW-12A 0.005 0.0004 0.006 No 20 95 No 0.01 NP (NDs)

Arsenic (mg/L) MW-8A 0.002853 0.001049 0.01875 No 20 45 sqrt(x) 0.01 Param.

Arsenic (mg/L) MW-9A 0.01 0.00174 0.01875 No 18 38.89 No 0.01 NP (normality)

Arsenic (mg/L) MW-10A 0.011 0.00485 0.01875 No 16 37.5 No 0.01 NP (normality)

Arsenic (mg/L) MW-11A 0.003236 0.001135 0.01875 No 16 25 ln(x) 0.01 Param.

Arsenic (mg/L) MW-12A 0.007301 0.002784 0.01875 No 20 35 No 0.01 Param.

Barium (mg/L) MW-8A 0.348 0.263 2 No 20 0 No 0.01 NP (normality)

Barium (mg/L) MW-9A 0.121 0.0591 2 No 18 0 No 0.01 NP (normality)

Barium (mg/L) MW-10A 0.174 0.0439 2 No 16 0 No 0.01 NP (normality)

Barium (mg/L) MW-11A 0.5136 0.3416 2 No 16 0 No 0.01 Param.

Barium (mg/L) MW-12A 0.05229 0.02866 2 No 20 0 sqrt(x) 0.01 Param.

Beryllium (mg/L) MW-8A 0.001 0.0002 0.004 No 14 78.57 No 0.01 NP (NDs)

Beryllium (mg/L) MW-9A 0.001 0.0002 0.004 No 12 66.67 No 0.01 NP (normality)

Beryllium (mg/L) MW-10A 0.001 0.0002 0.004 No 11 81.82 No 0.006 NP (NDs)

Beryllium (mg/L) MW-11A 0.001 0.0002 0.004 No 16 75 No 0.01 NP (normality)

Beryllium (mg/L) MW-12A 0.000582 0.0002167 0.004 No 20 60 sqrt(x) 0.01 Param.

Cadmium (mg/L) MW-8A 0.001 0.0002 0.005 No 14 92.86 No 0.01 NP (NDs)

Cadmium (mg/L) MW-9A 0.001 0.0002 0.005 No 12 100 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10A 0.001 0.0002 0.005 No 11 63.64 No 0.006 NP (normality)

Cadmium (mg/L) MW-11A 0.001 0.0002 0.005 No 16 100 No 0.01 NP (NDs)

Cadmium (mg/L) MW-12A 0.001 0.0002 0.005 No 20 85 No 0.01 NP (NDs)

Chromium (mg/L) MW-8A 0.0111 0.00623 0.1 No 20 35 No 0.01 NP (normality)

Chromium (mg/L) MW-9A 0.01 0.00126 0.1 No 18 50 No 0.01 NP (normality)

Chromium (mg/L) MW-10A 0.005761 0.001406 0.1 No 16 37.5 x (̂1/3) 0.01 Param.

Chromium (mg/L) MW-11A 0.01 0.00121 0.1 No 16 43.75 No 0.01 NP (normality)

Chromium (mg/L) MW-12A 0.01 0.00198 0.1 No 20 65 No 0.01 NP (normality)

Cobalt (mg/L) MW-8A 0.01 0.00105 0.12 No 20 55 No 0.01 NP (normality)

Cobalt (mg/L) MW-9A 0.01 0.000419 0.12 No 18 55.56 No 0.01 NP (normality)

Cobalt (mg/L) MW-10A 0.01461 0.004803 0.12 No 16 25 sqrt(x) 0.01 Param.

Cobalt (mg/L) MW-11A 0.01 0.000225 0.12 No 16 43.75 No 0.01 NP (normality)

Cobalt (mg/L) MW-12A 0.0104 0.00644 0.12 No 20 50 No 0.01 NP (normality)

Fluoride (mg/L) MW-8A 0.36 0.292 4 No 28 0 No 0.01 NP (normality)

Fluoride (mg/L) MW-9A 0.7785 0.6988 4 No 26 0 No 0.01 Param.

Fluoride (mg/L) MW-10A 0.5834 0.4336 4 No 24 16.67 No 0.01 Param.

Fluoride (mg/L) MW-11A 0.3004 0.2056 4 No 16 0 No 0.01 Param.

Fluoride (mg/L) MW-12A 0.7358 0.5823 4 No 20 0 No 0.01 Param.

Lead (mg/L) MW-8A 0.00502 0.001248 0.2741 No 20 60 sqrt(x) 0.01 Param.

Lead (mg/L) MW-9A 0.01 0.000899 0.2741 No 18 44.44 No 0.01 NP (normality)

Lead (mg/L) MW-10A 0.009827 0.002656 0.2741 No 16 25 ln(x) 0.01 Param.

Lead (mg/L) MW-11A 0.005 0.0006 0.2741 No 16 56.25 No 0.01 NP (normality)

Lead (mg/L) MW-12A 0.008831 0.002776 0.2741 No 20 30 No 0.01 Param.

Lithium (mg/L) MW-8A 0.05 0.00993 0.06675 No 20 50 No 0.01 NP (normality)

Lithium (mg/L) MW-9A 0.05 0.0174 0.06675 No 18 44.44 No 0.01 NP (normality)

Lithium (mg/L) MW-10A 0.05 0.00311 0.06675 No 16 43.75 No 0.01 NP (normality)

Lithium (mg/L) MW-11A 0.04 0.00877 0.06675 No 16 37.5 No 0.01 NP (normality)

Lithium (mg/L) MW-12A 0.04 0.00444 0.06675 No 20 50 No 0.01 NP (normality)

Confidence Interval (First 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 2:19 PM



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method

Page 2

Mercury (mg/L) MW-8A 0.0002 0.00003 0.002 No 20 100 No 0.01 NP (NDs)

Mercury (mg/L) MW-9A 0.0002 0.00003 0.002 No 18 100 No 0.01 NP (NDs)

Mercury (mg/L) MW-10A 0.0002 0.00003 0.002 No 16 93.75 No 0.01 NP (NDs)

Mercury (mg/L) MW-11A 0.00005 0.00003 0.002 No 16 100 No 0.01 NP (NDs)

Mercury (mg/L) MW-12A 0.000061 0.00003 0.002 No 20 80 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-8A 0.01 0.000954 0.1 No 20 60 No 0.01 NP (normality)

Molybdenum (mg/L) MW-9A 0.0117 0.00448 0.1 No 18 5.556 No 0.01 NP (normality)

Molybdenum (mg/L) MW-10A 0.01118 0.003581 0.1 No 16 43.75 x (̂1/3) 0.01 Param.

Molybdenum (mg/L) MW-11A 0.005 0.0006 0.1 No 16 93.75 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-12A 0.07497 0.02797 0.1 No 20 0 sqrt(x) 0.01 Param.

Ra 226 and 228 (pCi/L) MW-8A 1.545 0.6626 5.888 No 18 33.33 ln(x) 0.01 Param.

Ra 226 and 228 (pCi/L) MW-9A 1.647 0.54 5.888 No 17 29.41 sqrt(x) 0.01 Param.

Ra 226 and 228 (pCi/L) MW-10A 1.914 0.8815 5.888 No 14 21.43 ln(x) 0.01 Param.

Ra 226 and 228 (pCi/L) MW-11A 5.389 1.659 5.888 No 16 12.5 x (̂1/3) 0.01 Param.

Ra 226 and 228 (pCi/L) MW-12A 2.382 0.9951 5.888 No 19 31.58 sqrt(x) 0.01 Param.

Selenium (mg/L) MW-8A 0.01109 0.00567 0.05 No 20 40 No 0.01 Param.

Selenium (mg/L) MW-9A 0.02 0.0011 0.05 No 18 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10A 0.02 0.0011 0.05 No 16 87.5 No 0.01 NP (NDs)

Selenium (mg/L) MW-11A 0.005 0.0011 0.05 No 16 93.75 No 0.01 NP (NDs)

Selenium (mg/L) MW-12A 0.013 0.0011 0.05 No 20 45 No 0.01 NP (normality)

Thallium (mg/L) MW-8A 0.001 0.0002 0.002 No 14 85.71 No 0.01 NP (NDs)

Thallium (mg/L) MW-9A 0.001 0.0002 0.002 No 12 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10A 0.001 0.0002 0.002 No 11 90.91 No 0.006 NP (NDs)

Thallium (mg/L) MW-11A 0.001 0.0002 0.002 No 16 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-12A 0.001 0.0002 0.002 No 20 100 No 0.01 NP (NDs)

Confidence Interval (First 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 2:19 PM
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Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Antimony    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
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M
W

-8A

n=14 NP(NDs)

M
W
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M
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n=11 NP(norm
ality) α=0.006

M
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Arsenic    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG
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M
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M
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n=18 NP(norm
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M
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n=20 Kaplan-M
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Barium    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Beryllium    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG
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M
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n=12 NP(norm

ality)

M
W

-10A

n=11 NP(NDs) α=0.006

M
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n=16 NP(norm
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M
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n=20 Kaplan-Meier sqrt(x)

————————————————————————————————————————————————————————————————Limit = 0.004



Confidence Interval
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.00108

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

0.000975 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000588 (J)

<0.001

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.005

<0.005

0.000655 (J)

0.000632 (J)

<0.0004

0.000723 (J)

0.000803 (J)

0.000431 (J)

0.000943 (J)

0.000457 (J)

0.000631 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

0.000484 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.00143 (J)

<0.005

<0.005

<0.005

<0.0005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000724 (J)

0.001817

0.0021

0.005

0.0004

0.001217

0.001776

0.005

0.0004

0.001425

0.001775

0.005

0.000431

0.002195

0.002258

0.005

0.0004

0.002721

0.002339

0.005

0.0004

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.01

<0.01

<0.01

<0.01

<0.01

0.0133

0.00164

<0.005

<0.005

<0.005

<0.005

0.000833 (J)

0.00276

0.00288

0.00104 (J)

0.0017 (J)

0.00148 (J)

0.00131 (J)

0.000747 (J)

0.00159 (J)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00158

<0.005

0.013

0.00174 (J)

0.00248

0.00185 (J)

0.00225

0.00151 (J)

0.00203

0.00184 (J)

0.000935 (J)

0.00257

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

0.011

0.00957

0.0505

0.00211

0.00734

0.0064

0.00708

0.00976

0.00224

0.00485

<0.005

<0.005

0.016

<0.005

<0.005

0.011

0.00142 (J)

0.00303

0.00136 (J)

0.00184 (J)

0.00117 (J)

0.00206

0.00114 (J)

0.00111 (J)

0.00081 (J)

0.00158 (J)

<0.005

<0.005

<0.005

0.009

<0.005

<0.005

0.007

0.01

<0.005

<0.005

0.013

0.00135 (J)

0.00798

0.00143 (J)

0.0141

0.00439

0.00512

0.00232

0.00166 (J)

0.00789

0.004964

0.004067

0.002853

0.001049

0.005377

0.004277

0.01

0.00174

0.01037

0.01108

0.011

0.00485

0.003907

0.004167

0.003236

0.001135

0.006012

0.003505

0.007301

0.002784

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Barium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.298

0.272

0.29

0.334

0.237

0.73

0.274

0.265

0.255

0.265

0.298

0.211

0.357

0.348

0.412

0.354

0.263

0.289

0.286

0.259

0.0574

0.0591

0.0602

0.149

0.0597

0.161

0.0712

0.05

0.321

0.061

0.121

0.0711

0.0728

0.113

0.0925

0.0547

0.0593

0.0805

0.0588

0.109

0.732

0.174

0.148

0.022

0.045

0.0861

1.07

0.0735

0.0459

0.0439

0.0498

0.117

0.0673

0.0271

0.176

0.338

0.765

0.515

0.481

0.564

0.371

0.448

0.332

0.541

0.389

0.468

0.4

0.335

0.372

0.347

0.041

0.039

0.023

0.076

0.051

0.026

0.045

0.046

0.051

0.033

0.036

0.0241

0.067

0.0256

0.127

0.034

0.0264

0.0226

0.0316

0.0185

0.3149

0.1086

0.348

0.263

0.09525

0.06527

0.121

0.0591

0.1793

0.2915

0.174

0.0439

0.4276

0.1321

0.5136

0.3416

0.04219

0.02499

0.05229

0.02866



Confidence Interval
Constituent: Beryllium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

0.000585 (J)

0.000347 (J)

<0.0002

0.000273 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

0.0016

<0.0002

0.000391 (J)

<0.0002

<0.0002

0.000369 (J)

0.000205 (J)

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.0002

0.00368

<0.0002

<0.0002

<0.0002

<0.0002

0.000252 (J)

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.001

<0.001

0.0011

<0.0002

0.00039 (J)

<0.0002

0.000502 (J)

<0.0002

0.000322 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.002

0.002

<0.001

0.002

0.0014

<0.0002

0.000258 (J)

<0.0002

0.00061 (J)

0.000482 (J)

0.000343 (J)

<0.0002

<0.0002

<0.0002

0.0005289

0.0003783

0.001

0.0002

0.0004804

0.0004633

0.001

0.0002

0.0006665

0.001049

0.001

0.0002

0.0005446

0.0003875

0.001

0.0002

0.0008547

0.0006215

0.000582

0.0002167

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



0

0.0012

0.0024

0.0036

0.0048

0.006

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Cadmium    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A

n=14 NP(NDs)

M
W

-9A

n=12 NP(NDs)

M
W

-10A

n=11 NP(norm
ality) α=0.006

M
W

-11A

n=16 NP(NDs)

M
W

-12A

n=20 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 0.005

0

0.03

0.06

0.09

0.12

0.15

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chromium    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=20 NP(norm

ality)

M
W

-9A
n=18 NP(norm

ality)

M
W

-10A

n=16 Kaplan-M
eier x^(1/3)

M
W

-11A

n=16 NP(norm
ality)

M
W

-12A

n=20 NP(norm
ality)

————————————————————————————————————————————————————————————————Limit = 0.1

0

0.04

0.08

0.12

0.16

0.2

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Cobalt    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=20 NP(norm

ality)

M
W

-9A
n=18 NP(norm

ality)

M
W

-10A
n=16 Kaplan-Meier sqrt(x)

M
W

-11A

n=16 NP(norm
ality)

M
W

-12A

n=20 NP(norm
ality)

————————————————————————————————————————————————————————————————Limit = 0.12

0

1

2

3

4

5

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Fluoride    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=28 NP(norm

ality)

M
W

-9A

n=26

M
W

-10A

n=24 Kaplan-M
eier

M
W

-11A

n=16

M
W

-12A

n=20

————————————————————————————————————————————————————————————————Limit = 4



Confidence Interval
Constituent: Cadmium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.00289

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

0.00023 (J)

0.0009 (J)

0.000272 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.000286 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

0.000234 (J)

<0.0002

0.000205 (J)

<0.0002

<0.0002

0.000246 (J)

0.0006207

0.0007503

0.001

0.0002

0.0004

0.0003618

0.001

0.0002

0.0004262

0.0003494

0.001

0.0002

0.0005

0.0004

0.001

0.0002

0.0006443

0.0004037

0.001

0.0002

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Chromium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.0111

<0.01

<0.01

0.0167

<0.01

0.0615

0.00783

<0.01

<0.01

<0.01

<0.01

0.00323 (J)

0.0146

0.0131

0.00118 (J)

0.0111

0.00993

0.00501

0.00465

0.00623

<0.01

<0.01

<0.01

0.011

<0.01

<0.01

0.00195

<0.01

<0.01

0.00126 (J)

0.00507

0.00196 (J)

0.000462 (J)

0.00267 (J)

0.00208 (J)

<0.0004

<0.0004

0.00296 (J)

<0.01

<0.01

0.0125

<0.01

<0.01

<0.01

<0.01

0.00169 (J)

0.0287

0.00124 (J)

0.00104 (J)

0.00201 (J)

0.00223 (J)

0.00443

0.00206 (J)

0.00323 (J)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00236 (J)

0.00644

0.0019 (J)

0.00306 (J)

0.00121 (J)

0.00416

0.00125 (J)

<0.0004

0.000405 (J)

0.0032 (J)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.0004

0.00198 (J)

0.00059 (J)

0.00447

0.00344 (J)

0.00238 (J)

0.000811 (J)

<0.0004

0.00232 (J)

0.01181

0.01227

0.0111

0.00623

0.005567

0.00433

0.01

0.00126

0.007446

0.007032

0.005761

0.001406

0.005274

0.004049

0.01

0.00121

0.00634

0.004257

0.01

0.00198

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Cobalt (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.01

<0.01

<0.01

0.0117

<0.01

0.0524

<0.01

<0.01

<0.01

<0.01

<0.01

<0.0002

0.00589

0.00401 (J)

<0.0002

0.00277 (J)

0.000986 (J)

0.00142 (J)

0.00105 (J)

0.000591 (J)

<0.01

<0.01

<0.01

0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.000419 (J)

0.00217 (J)

0.000489 (J)

<0.0002

0.00139 (J)

0.000853 (J)

<0.0002

0.000345 (J)

0.000663 (J)

<0.01

<0.01

0.0258

0.0133

0.011

<0.01

<0.01

0.0209

0.0381

0.00325 (J)

0.00449 (J)

0.00595

0.00788

0.0106

0.00294 (J)

0.00557

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.000556 (J)

0.00218 (J)

0.000225 (J)

0.00097 (J)

<0.0002

0.00168 (J)

0.00027 (J)

0.000209 (J)

0.000383 (J)

0.000391 (J)

<0.01

<0.01

<0.01

0.013

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.00326 (J)

0.00644

0.00387 (J)

0.0104

0.00567

0.0108

0.00313 (J)

0.00969

0.0104

0.008561

0.01119

0.01

0.00105

0.005374

0.004781

0.01

0.000419

0.01186

0.009242

0.01461

0.004803

0.004191

0.004678

0.01

0.000225

0.008833

0.002757

0.0104

0.00644

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Fluoride (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

2/26/2017

7/29/2017

9/10/2017

10/14/2017

11/11/2017

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

1/29/2019

1/30/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.39

0.359

0.346

0.31

0.322

0.344

0.363

0.396

0.333

0.743

0.415

0.352

0.38

0.26

0.24

0.23

0.3

0.35

0.36

0.122

0.29

0.415

0.26

0.337

0.266

0.35

0.307

0.292

0.76

0.747

0.717

0.679

0.703

0.729

0.784

0.822

0.702

0.834

0.85

0.735

0.66

0.61

0.66

0.73

0.77

0.763

0.574

0.834

0.842

0.828

0.846

0.62

0.792

0.614

0.32

0.533

<1

0.5

0.394

0.522

<1

<1

<1

0.826

0.44

0.37

0.43

0.5

0.58

0.296

0.285 (J)

0.48

0.64

0.646

0.611

0.727

0.696

0.485

0.43

0.36

0.27

0.28

0.27

0.29

0.219

0.195

0.113

0.219

0.265

0.214

0.28

0.243

0.182

0.218

0.62

0.78

0.65

0.85

0.58

0.67

0.66

0.74

0.73

0.67

0.7

0.56

0.481 (J)

0.811

0.85

0.33 (J)

0.705

0.448

0.769

0.577

0.3369

0.1016

0.36

0.292

0.7387

0.08178

0.7785

0.6988

0.595

0.2282

0.5834

0.4336

0.253

0.0728

0.3004

0.2056

0.6591

0.1352

0.7358

0.5823

ND substitution: RL or RL/2 if <15% NDs.



0

0.06

0.12

0.18

0.24

0.3

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=20 Kaplan-Meier sqrt(x)

M
W

-9A
n=18 NP(norm

ality)

M
W

-10A

n=16 Kaplan-M
eier ln(x)

M
W

-11A

n=16 NP(norm
ality)

M
W

-12A

n=20 Kaplan-M
eier

————————————————————————————————————————————————————————————————Limit = 0.2741

0

0.014

0.028

0.042

0.056

0.07

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.

Constituent: Lithium    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=20 NP(norm

ality)

M
W

-9A
n=18 NP(norm

ality)

M
W

-10A

n=16 NP(norm
ality)

M
W

-11A

n=16 NP(norm
ality)

M
W

-12A

n=20 NP(norm
ality)

————————————————————————————————————————————————————————————————Limit = 0.06675

0

0.0006

0.0012

0.0018

0.0024

0.003

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.

Constituent: Mercury    Analysis Run 1/22/2025 2:12 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A

n=20 NP(NDs)

M
W

-9A

n=18 NP(NDs)

M
W

-10A

n=16 NP(NDs)

M
W

-11A

n=16 NP(NDs)

M
W

-12A

n=20 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 0.002

0

0.03

0.06

0.09

0.12

0.15

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 1/22/2025 2:13 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A
n=20 NP(norm

ality)

M
W

-9A
n=18 NP(norm

ality)

M
W

-10A

n=16 Kaplan-M
eier x^(1/3)

M
W

-11A

n=16 NP(NDs)

M
W

-12A

n=20 sqrt(x)

————————————————————————————————————————————————————————————————Limit = 0.1



Confidence Interval
Constituent: Lead (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.01

<0.01

<0.01

<0.01

<0.01

0.0254

0.00232

<0.005

<0.005

<0.005

<0.005

<0.0006

0.00706

0.00437

<0.0006

0.00327

0.00122 (J)

0.00615

0.00304

<0.0006

<0.01

<0.01

<0.01

0.0114

<0.01

<0.01

0.00095

<0.005

0.01

0.00135 (J)

0.00263

0.000899 (J)

<0.0006

0.00334

0.0017 (J)

<0.0006

0.000731 (J)

0.00132 (J)

<0.01

<0.01

0.0222

0.0128

<0.01

<0.005

0.011

0.00403

0.0881

0.00334

0.00172 (J)

0.00208

0.0032

0.00574

0.00274

0.00378

<0.005

0.006

0.008

<0.005

<0.005

0.005

0.00107 (J)

0.00444

<0.0006

0.00106 (J)

<0.0006

0.00291

<0.0006

<0.0006

<0.0006

<0.0006

<0.005

<0.005

<0.005

0.008

0.005

<0.005

0.01

0.021

0.008

0.012

0.013

<0.0006

0.00458

0.000997 (J)

0.0112

0.00884

0.00534

0.00293

<0.0006

0.00183 (J)

0.006231

0.005634

0.00502

0.001248

0.005029

0.004387

0.01

0.000899

0.01223

0.02093

0.009827

0.002656

0.002942

0.002504

0.005

0.0006

0.006696

0.005011

0.008831

0.002776

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Lithium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

0.0044

<0.04

<0.04

<0.04

<0.04

0.0102

0.0153

0.0204 (J)

0.00903

0.0129

0.00993

0.00907

0.0102

0.00764

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

0.0136

<0.04

<0.04

0.0275

0.0227

0.0202

0.0195

0.0225

0.0227

0.0172

0.0169

0.0174

<0.05

<0.05

<0.05

<0.05

<0.05

<0.04

<0.04

0.00552

0.017

0.00346 (J)

0.00311 (J)

0.00292 (J)

0.00385 (J)

0.00553

0.00652

0.00262 (J)

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

0.0094

0.0114

0.00917

0.00877

0.0092

0.011

0.00969

0.00839

0.0113

0.00844

0.041

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

0.00975

0.00301 (J)

0.00528

0.00444 (J)

0.00346 (J)

0.00444 (J)

0.00346 (J)

0.0049 (J)

0.00306 (J)

0.02845

0.0186

0.05

0.00993

0.03223

0.01465

0.05

0.0174

0.02378

0.02175

0.05

0.00311

0.02105

0.01519

0.04

0.00877

0.02414

0.01814

0.04

0.00444

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Mercury (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<0.0005

<5E-05

<0.00015

<0.0003

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<5E-05

<5E-05

<3E-05

3.4E-05 (J)

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<3E-05

<5E-05

<5E-05

<5E-05

6.8E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

<3E-05

<3E-05

<3E-05

6.1E-05 (JH)

6.6E-05 (J)

0.000175 (J)

<3E-05

<3E-05

<3E-05

0.0001345

0.0001242

0.0002

3E-05

9.833E-05

8.368E-05

0.0002

3E-05

8.587E-05

7.973E-05

0.0002

3E-05

3.75E-05

1E-05

5E-05

3E-05

5.25E-05

3.129E-05

6.1E-05

3E-05

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Molybdenum (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

<0.005

<0.005

<0.005

0.00145 (J)

0.000698 (J)

0.00185 (J)

<0.0006

0.000879 (J)

0.00157 (J)

0.000954 (J)

0.000643 (J)

0.0011 (J)

0.014

0.0128

0.0124

0.0105

0.0117

<0.01

0.0102

0.011

0.008

0.00579

0.00448 (J)

0.00556

0.00516

0.00368 (J)

0.00402 (J)

0.00507

0.00489 (J)

0.00403 (J)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.005

<0.005

0.00613

0.0329

0.00204 (J)

0.0109

0.0131

0.00927

0.0134

0.0129

0.00664

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

<0.0006

0.000696 (J)

0.027

0.242

0.117

0.106

0.057

0.03

0.054

0.093

0.057

0.043

0.048

0.0306

0.0411

0.0445

0.0605

0.00822

0.0166

0.00582

0.0263

0.0322

0.004987

0.00407

0.01

0.000954

0.007682

0.003591

0.0117

0.00448

0.01045

0.00679

0.01118

0.003581

0.002256

0.002195

0.005

0.0006

0.05699

0.05269

0.07497

0.02797

ND substitution: RL or RL/2 if <15% NDs.
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Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Ra 226 and 228    Analysis Run 1/22/2025 2:13 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

p
C

i/L

M
W

-8A
n=18 Kaplan-M

eier ln(x)

M
W

-9A
n=17 Kaplan-Meier sqrt(x)

M
W

-10A

n=14 Kaplan-M
eier ln(x)

M
W

-11A

n=16 x^(1/3)

M
W

-12A
n=19 Kaplan-Meier sqrt(x)

————————————————————————————————————————————————————————————————Limit = 5.888

0

0.012

0.024

0.036

0.048

0.06

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Selenium    Analysis Run 1/22/2025 2:13 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A

n=20 Kaplan-M
eier

M
W

-9A

n=18 NP(NDs)

M
W

-10A

n=16 NP(NDs)

M
W

-11A

n=16 NP(NDs)

M
W

-12A

n=20 NP(norm
ality)

————————————————————————————————————————————————————————————————Limit = 0.05

0

0.0006

0.0012

0.0018

0.0024

0.003

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 1/22/2025 2:13 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

M
W

-8A

n=14 NP(NDs)

M
W

-9A

n=12 NP(NDs)

M
W

-10A

n=11 NP(NDs) α=0.006

M
W

-11A

n=16 NP(NDs)

M
W

-12A

n=20 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 0.002



Confidence Interval
Constituent: Ra 226 and 228 (pCi/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.913

0.843

3.16

0.7

0.423

1.397

<0.954

<1.145

<1.05

4.373

<0.77

<1.02

1.51

<0.97

1.14

0.507

1.83

3.21

0.8328

0.13573

1.005

0.658

1.586

0.421

<2.288

2.65

<0.74

2.21

<0.83

<0.91

<0.94

0.954

0.718

3.55

3

1.444

0.882

1.753

1.792

3.13

<0.94

1.05

<0.77

0.91

<0.92

0.966

0.73

2.37

4.08

1.414

4.34

<1.311

17.67

4.65

8.85

3.36

2.41

2.87

3.12

<0.95

2.1

1.77

2.18

4.51

4.04

1.308

<0.832

3.46

<1.106

2.141

5.588

<2.885

<6.223

<2.648

2.191

1.2

0.86

1.04

1.12

<0.92

2.88

0.575

1.72

4.41

1.44

1.067

1.545

0.6626

1.378

0.9899

1.647

0.54

1.553

1.007

1.914

0.8815

4.026

4.15

5.389

1.659

2.269

1.648

2.382

0.9951

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Selenium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

0.00509

0.005

0.006

<0.005

0.018

0.0139

0.0132

0.013

<0.0011

0.01

0.00964

0.00943

0.00588

0.00598

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

<0.002

<0.005

<0.005

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.02

<0.02

<0.02

<0.02

<0.02

<0.005

<0.005

<0.0011

0.00314

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.00173 (J)

<0.005

0.035

<0.005

<0.005

<0.005

<0.005

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.015

0.009

0.012

0.015

<0.005

0.009

0.007

0.013

0.011

0.015

0.018

0.00158 (J)

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

<0.0011

0.01206

0.006555

0.01109

0.00567

0.007883

0.008899

0.02

0.0011

0.007661

0.008689

0.02

0.0011

0.004437

0.008355

0.005

0.0011

0.006969

0.006112

0.013

0.0011

ND substitution: RL or RL/2 if <15% NDs.



Confidence Interval
Constituent: Thallium (mg/L)    Analysis Run 1/22/2025 2:19 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/13/2020

10/14/2020

4/27/2021

10/18/2021

10/19/2021

10/20/2021

4/18/2022

4/19/2022

4/20/2022

4/21/2022

10/18/2022

10/19/2022

10/24/2022

4/17/2023

4/18/2023

11/2/2023

4/25/2024

4/26/2024

4/29/2024

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-8A MW-9A MW-10A MW-11A MW-12A

0.00036

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

0.000252 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.002

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.0002

0.000475 (J)

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0004437

0.0003676

0.001

0.0002

0.0004833

0.0005686

0.001

0.0002

0.0003705

0.0003219

0.001

0.0002

0.0005

0.0004

0.001

0.0002

0.00064

0.0004083

0.001

0.0002

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

<0.02 (o)

ND substitution: RL or RL/2 if <15% NDs.



 

 

 
ATTACHMENT D 

 
SANITASTM OUTPUT 

 
(EVALUATION OF SECOND 2024 DATA) 

 
 

 



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Antimony (mg/L) MW-6A (bg) -0.00004882 -46 -45 Yes 16 93.75 n/a n/a 0.05 NP

Antimony (mg/L) MW-8A -0.000147 -45 -41 Yes 15 80 n/a n/a 0.05 NP

Antimony (mg/L) MW-9A 0 -28 -34 No 13 100 n/a n/a 0.05 NP

Antimony (mg/L) MW-10A -0.0000943 -26 -30 No 12 33.33 n/a n/a 0.05 NP

Antimony (mg/L) MW-11A -0.0002374 -65 -49 Yes 17 88.24 n/a n/a 0.05 NP

Antimony (mg/L) MW-12A -0.0000689 -97 -66 Yes 21 95.24 n/a n/a 0.05 NP

Arsenic (mg/L) MW-6A (bg) -0.001438 -138 -71 Yes 22 36.36 n/a n/a 0.05 NP

Arsenic (mg/L) MW-8A -0.001253 -136 -66 Yes 21 42.86 n/a n/a 0.05 NP

Arsenic (mg/L) MW-9A -0.00123 -86 -58 Yes 19 36.84 n/a n/a 0.05 NP

Arsenic (mg/L) MW-10A -0.00032 -34 -49 No 17 35.29 n/a n/a 0.05 NP

Arsenic (mg/L) MW-11A -0.0008215 -82 -49 Yes 17 23.53 n/a n/a 0.05 NP

Arsenic (mg/L) MW-12A 0 -3 -66 No 21 33.33 n/a n/a 0.05 NP

Barium (mg/L) MW-6A (bg) -0.06749 -139 -71 Yes 22 0 n/a n/a 0.05 NP

Barium (mg/L) MW-8A -0.0009176 -12 -66 No 21 0 n/a n/a 0.05 NP

Barium (mg/L) MW-9A 0.003582 35 58 No 19 0 n/a n/a 0.05 NP

Barium (mg/L) MW-10A -0.00659 -25 -49 No 17 0 n/a n/a 0.05 NP

Barium (mg/L) MW-11A -0.0197 -26 -49 No 17 0 n/a n/a 0.05 NP

Barium (mg/L) MW-12A -0.003268 -59 -66 No 21 0 n/a n/a 0.05 NP

Beryllium (mg/L) MW-6A (bg) -0.0001317 -62 -45 Yes 16 87.5 n/a n/a 0.05 NP

Beryllium (mg/L) MW-8A -0.0001413 -66 -41 Yes 15 80 n/a n/a 0.05 NP

Beryllium (mg/L) MW-9A -0.00006485 -38 -34 Yes 13 69.23 n/a n/a 0.05 NP

Beryllium (mg/L) MW-10A 0 -8 -30 No 12 75 n/a n/a 0.05 NP

Beryllium (mg/L) MW-11A -0.0001559 -74 -49 Yes 17 76.47 n/a n/a 0.05 NP

Beryllium (mg/L) MW-12A -0.0001576 -90 -66 Yes 21 57.14 n/a n/a 0.05 NP

Cadmium (mg/L) MW-6A (bg) -0.00006509 -60 -45 Yes 16 100 n/a n/a 0.05 NP

Cadmium (mg/L) MW-8A -0.000135 -54 -41 Yes 15 93.33 n/a n/a 0.05 NP

Cadmium (mg/L) MW-9A 0 -30 -34 No 13 100 n/a n/a 0.05 NP

Cadmium (mg/L) MW-10A -0.00001428 -19 -30 No 12 58.33 n/a n/a 0.05 NP

Cadmium (mg/L) MW-11A 0 -66 -49 Yes 17 100 n/a n/a 0.05 NP

Cadmium (mg/L) MW-12A -0.0001392 -104 -66 Yes 21 85.71 n/a n/a 0.05 NP

Chromium (mg/L) MW-6A (bg) -0.002642 -139 -71 Yes 22 36.36 n/a n/a 0.05 NP

Chromium (mg/L) MW-8A -0.0008864 -78 -66 Yes 21 33.33 n/a n/a 0.05 NP

Chromium (mg/L) MW-9A -0.001485 -91 -58 Yes 19 47.37 n/a n/a 0.05 NP

Chromium (mg/L) MW-10A -0.001205 -47 -49 No 17 35.29 n/a n/a 0.05 NP

Chromium (mg/L) MW-11A -0.001671 -81 -49 Yes 17 41.18 n/a n/a 0.05 NP

Chromium (mg/L) MW-12A -0.001496 -104 -66 Yes 21 61.9 n/a n/a 0.05 NP

Cobalt (mg/L) MW-6A (bg) -0.00294 -162 -71 Yes 22 36.36 n/a n/a 0.05 NP

Cobalt (mg/L) MW-8A -0.001693 -123 -66 Yes 21 52.38 n/a n/a 0.05 NP

Cobalt (mg/L) MW-9A -0.001451 -90 -58 Yes 19 52.63 n/a n/a 0.05 NP

Cobalt (mg/L) MW-10A -0.0007194 -28 -49 No 17 23.53 n/a n/a 0.05 NP

Sen's / Mann-Kendall (Second 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 3:34 PM



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Page 2

Cobalt (mg/L) MW-11A -0.001605 -69 -49 Yes 17 41.18 n/a n/a 0.05 NP

Cobalt (mg/L) MW-12A 0 -42 -66 No 21 47.62 n/a n/a 0.05 NP

Fluoride (mg/L) MW-6A (bg) 0.002652 24 106 No 29 0 n/a n/a 0.05 NP

Fluoride (mg/L) MW-8A -0.007989 -69 -106 No 29 0 n/a n/a 0.05 NP

Fluoride (mg/L) MW-9A -0.002479 -9 -96 No 27 0 n/a n/a 0.05 NP

Fluoride (mg/L) MW-10A 0.01128 15 85 No 25 16 n/a n/a 0.05 NP

Fluoride (mg/L) MW-11A -0.01579 -45 -49 No 17 0 n/a n/a 0.05 NP

Fluoride (mg/L) MW-12A 0.0009125 2 66 No 21 0 n/a n/a 0.05 NP

Lead (mg/L) MW-6A (bg) -0.001802 -138 -71 Yes 22 40.91 n/a n/a 0.05 NP

Lead (mg/L) MW-8A -0.001242 -111 -66 Yes 21 57.14 n/a n/a 0.05 NP

Lead (mg/L) MW-9A -0.001437 -95 -58 Yes 19 42.11 n/a n/a 0.05 NP

Lead (mg/L) MW-10A -0.001037 -41 -49 No 17 23.53 n/a n/a 0.05 NP

Lead (mg/L) MW-11A -0.0009917 -82 -49 Yes 17 52.94 n/a n/a 0.05 NP

Lead (mg/L) MW-12A -0.0003533 -26 -66 No 21 28.57 n/a n/a 0.05 NP

Lithium (mg/L) MW-6A (bg) -0.00863 -150 -71 Yes 22 36.36 n/a n/a 0.05 NP

Lithium (mg/L) MW-8A -0.007015 -138 -66 Yes 21 47.62 n/a n/a 0.05 NP

Lithium (mg/L) MW-9A -0.005957 -118 -58 Yes 19 42.11 n/a n/a 0.05 NP

Lithium (mg/L) MW-10A -0.00759 -85 -49 Yes 17 41.18 n/a n/a 0.05 NP

Lithium (mg/L) MW-11A -0.004251 -71 -49 Yes 17 35.29 n/a n/a 0.05 NP

Lithium (mg/L) MW-12A -0.00686 -135 -66 Yes 21 47.62 n/a n/a 0.05 NP

Mercury (mg/L) MW-6A (bg) -0.00002603 -157 -71 Yes 22 100 n/a n/a 0.05 NP

Mercury (mg/L) MW-8A -0.00002704 -112 -66 Yes 21 100 n/a n/a 0.05 NP

Mercury (mg/L) MW-9A -0.00002499 -104 -58 Yes 19 100 n/a n/a 0.05 NP

Mercury (mg/L) MW-10A -0.000008013 -87 -49 Yes 17 94.12 n/a n/a 0.05 NP

Mercury (mg/L) MW-11A 0 -66 -49 Yes 17 100 n/a n/a 0.05 NP

Mercury (mg/L) MW-12A 0 -52 -66 No 21 80.95 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-6A (bg) -0.001561 -121 -71 Yes 22 86.36 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-8A -0.001477 -143 -66 Yes 21 57.14 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-9A -0.00161 -129 -58 Yes 19 10.53 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-10A 0 -5 -49 No 17 41.18 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-11A 0 -58 -49 Yes 17 94.12 n/a n/a 0.05 NP

Molybdenum (mg/L) MW-12A -0.01151 -103 -66 Yes 21 0 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-6A (bg) -0.1837 -52 -62 No 20 25 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-8A 0.1388 45 58 No 19 31.58 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-9A 0.1333 49 53 No 18 27.78 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-10A 0.06709 15 41 No 15 20 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-11A -0.2291 -20 -49 No 17 11.76 n/a n/a 0.05 NP

Ra 226 and 228 (pCi/L) MW-12A -0.06704 -12 -62 No 20 30 n/a n/a 0.05 NP

Selenium (mg/L) MW-6A (bg) -0.00105 -70 -71 No 22 45.45 n/a n/a 0.05 NP

Selenium (mg/L) MW-8A -0.002053 -96 -66 Yes 21 38.1 n/a n/a 0.05 NP

Sen's / Mann-Kendall (Second 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 3:34 PM



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method
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Selenium (mg/L) MW-9A -0.00102 -91 -58 Yes 19 94.74 n/a n/a 0.05 NP

Selenium (mg/L) MW-10A -0.001702 -72 -49 Yes 17 82.35 n/a n/a 0.05 NP

Selenium (mg/L) MW-11A -0.0007399 -69 -49 Yes 17 94.12 n/a n/a 0.05 NP

Selenium (mg/L) MW-12A -0.002035 -108 -66 Yes 21 47.62 n/a n/a 0.05 NP

Thallium (mg/L) MW-6A (bg) -0.0001464 -56 -45 Yes 16 93.75 n/a n/a 0.05 NP

Thallium (mg/L) MW-8A -0.00002632 -51 -41 Yes 15 86.67 n/a n/a 0.05 NP

Thallium (mg/L) MW-9A 0 -32 -34 No 13 100 n/a n/a 0.05 NP

Thallium (mg/L) MW-10A 0 -27 -30 No 12 91.67 n/a n/a 0.05 NP

Thallium (mg/L) MW-11A 0 -66 -49 Yes 17 100 n/a n/a 0.05 NP

Thallium (mg/L) MW-12A 0 -79 -66 Yes 21 95.24 n/a n/a 0.05 NP

Sen's / Mann-Kendall (Second 2024 Sampling)
Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM     Printed 1/22/2025, 3:34 PM
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Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 16

Slope = -0.00004882
units per year.

Mann-Kendall
statistic = -46
critical = -45

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 15

Slope = -0.000147
units per year.

Mann-Kendall
statistic = -45
critical = -41

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator

MW-9A

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 13

Slope = 0
units per year.

Mann-Kendall
statistic = -28
critical = -34

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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12/24/18 2/24/20 4/26/21 6/27/22 8/28/23 10/29/24

Sen's Slope Estimator

MW-10A

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 12

Slope = -0.0000943
units per year.

Mann-Kendall
statistic = -26
critical = -30

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

10/23/2024

MW-6A (bg) LCL UCL

<0.001

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.0012 (J)

<0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.000211

-0.0001246

-0.0004776

-0.0008305

-0.00118

-0.001562

-0.001901

-0.002248

0.005498

0.005468

0.005448

0.005433

0.0053

0.005208

0.005155

0.005055

0.004815

0.004486

0.00414

0.003794

0.003452

0.003078

0.002746

0.00253

<0.01 (o)

0.0104 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

10/29/2024

MW-8A LCL UCL

0.00108

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

0.000975 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000588 (J)

<0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.00007522

-0.0003394

-0.0007385

-0.001106

-0.001537

-0.00193

-0.002335

0.003609

0.003481

0.003375

0.003301

0.002229

0.001979

0.001506

0.00108

0.00107

0.001061

0.00105

0.001041

0.00103

0.00102

0.001011

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/19/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

10/24/2024

MW-9A

<0.001

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/20/2022

10/24/2022

4/18/2023

11/2/2023

4/26/2024

10/29/2024

MW-10A

<0.005

<0.005

0.000655 (J)

0.000632 (J)

<0.0004

0.000723 (J)

0.000803 (J)

0.000431 (J)

0.000943 (J)

0.000457 (J)

0.000631 (J)

<0.0004

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

<0.01 (o)

ND substitution: RL or RL/2 if <15% NDs.
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10/19/18 1/3/20 3/19/21 6/4/22 8/19/23 11/3/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 17

Slope = -0.0002374
units per year.

Mann-Kendall
statistic = -65
critical = -49

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-12A

Constituent: Antimony    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.0000689
units per year.

Mann-Kendall
statistic = -97
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band

MW-6A (bg)

Constituent: Arsenic    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 22

Slope = -0.001438
units per year.

Mann-Kendall
statistic = -138
critical = -71

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.00266
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Sen's Slope and 95% Confidence Band

MW-8A

Constituent: Arsenic    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = -0.001253
units per year.

Mann-Kendall
statistic = -136
critical = -66

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

6/18/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

7/22/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/18/2022

4/18/2023

11/2/2023

4/26/2024

10/24/2024

MW-11A LCL UCL

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

0.000484 (J)

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.00143 (J)

<0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

-0.0001538

-0.0006931

-0.001277

-0.001857

-0.002438

-0.003062

-0.003615

-0.004185

0.006824

0.006216

0.005882

0.005804

0.005756

0.005668

0.005437

0.005211

0.005

0.004596

0.004235

0.003855

0.003478

0.003101

0.00269

0.002325

0.00195

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Antimony (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

10/19/2018

11/27/2018

12/24/2018

1/22/2019

4/22/2019

6/18/2019

8/13/2019

10/29/2019

11/29/2019

12/18/2019

1/22/2020

4/23/2020

10/13/2020

4/27/2021

10/18/2021

4/18/2022

10/18/2022

4/17/2023

11/2/2023

4/25/2024

10/22/2024

MW-12A LCL UCL

<0.005

<0.005

<0.005

<0.0005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

<0.0004

0.000724 (J)

<0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0001793

-0.0002358

-0.000706

-0.001123

-0.00156

-0.001999

-0.002433

-0.002911

-0.003331

-0.003762

0.006109

0.006015

0.00595

0.00588

0.005663

0.005526

0.005391

0.005205

0.00513

0.005084

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/24/2018

11/27/2018

12/24/2018

8/13/2019

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/18/2021

4/19/2022

10/19/2022

4/18/2023

11/2/2023

4/26/2024

10/23/2024

MW-6A (bg) LCL UCL

<0.01

0.0158

0.0139

0.0202

<0.01

<0.01

0.00118

<0.005

<0.005

<0.005

<0.005

<0.005

0.00125 (J)

0.00198 (J)

0.00136 (J)

0.00153 (J)

0.00114 (J)

0.00171 (J)

0.00124 (J)

0.00081 (J)

0.00186 (J)

0.00158 (J)

0.002601

0.002514

0.002448

0.002383

0.00234

0.002284

0.00223

0.002149

0.002095

0.002052

0.001687

0.001298

0.0009149

0.0001378

-0.0008358

-0.001762

-0.002782

-0.004016

-0.005364

-0.006664

-0.007994

-0.009378

0.01028

0.009834

0.009501

0.009167

0.008945

0.008659

0.008407

0.008045

0.007768

0.007548

0.005659

0.004809

0.004592

0.004078

0.003527

0.002829

0.002274

0.001719

0.001214

0.0008888

0.0005519

0.0003025

ND substitution: RL or RL/2 if <15% NDs.



Sen's Slope Estimator
Constituent: Arsenic (mg/L)    Analysis Run 1/22/2025 3:33 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

1/6/2018

3/3/2018

4/14/2018

5/26/2018

6/23/2018

7/29/2018

9/2/2018

10/19/2018

11/27/2018

12/24/2018

1/22/2020

4/23/2020

10/14/2020

4/27/2021

10/20/2021

4/21/2022

10/24/2022

4/18/2023

11/2/2023

4/29/2024

10/29/2024

MW-8A LCL UCL

<0.01

<0.01

<0.01

<0.01

<0.01

0.0133

0.00164

<0.005

<0.005

<0.005

<0.005

0.000833 (J)

0.00276

0.00288

0.00104 (J)

0.0017 (J)

0.00148 (J)

0.00131 (J)

0.000747 (J)

0.00159 (J)

0.000955 (J)

0.002747

0.002652

0.002581

0.002509

0.002464

0.002408

0.002357

0.002282

0.002224

0.002179

0.00148

0.001305

0.0007397

0.0001071

-0.0004895

-0.001177

-0.001967

-0.002609

-0.003428

-0.004157

-0.004936

0.009071

0.008766

0.008536

0.008307

0.008154

0.007958

0.007767

0.00751

0.007298

0.00715

0.005

0.004788

0.004386

0.003935

0.003529

0.003106

0.002677

0.00227

0.001707

0.001256

0.0008167

ND substitution: RL or RL/2 if <15% NDs.
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0.00261

0.00522

0.00783

0.01044

0.01305

1/6/18 5/20/19 9/30/20 2/11/22 6/25/23 11/5/24

Sen's Slope and 95% Confidence Band

MW-9A

Constituent: Arsenic    Analysis Run 1/22/2025 3:22 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 19

Slope = -0.00123
units per year.

Mann-Kendall
statistic = -86
critical = -58

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.012

0.024

0.036

0.048

0.06

1/6/18 5/18/19 9/27/20 2/6/22 6/19/23 10/29/24

Sen's Slope Estimator

MW-10A

Constituent: Arsenic    Analysis Run 1/22/2025 3:23 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 17

Slope = -0.00032
units per year.

Mann-Kendall
statistic = -34
critical = -49

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.0032

0.0064

0.0096

0.0128

0.016

10/19/18 1/3/20 3/19/21 6/4/22 8/19/23 11/3/24

Sen's Slope and 95% Confidence Band

MW-11A

Constituent: Arsenic    Analysis Run 1/22/2025 3:23 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 17

Slope = -0.0008215
units per year.

Mann-Kendall
statistic = -82
critical = -49

Decreasing trend
significant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.

0

0.004

0.008

0.012

0.016

0.02

10/19/18 1/1/20 3/15/21 5/28/22 8/10/23 10/22/24

Sen's Slope Estimator

MW-12A

Constituent: Arsenic    Analysis Run 1/22/2025 3:23 PM

Big Fork Ranch Facility     Client: Enviro Clean Cardinal     Data: 241029 EVANS AND ASSOCIATES AM

Sanitas™ v.10.0.13 Sanitas software licensed to Cardinal Environmental. UG

m
g

/L

n = 21

Slope = 0
units per year.

Mann-Kendall
statistic = -3
critical = -66

Trend not sig-
nificant at 95%
confidence level
(α = 0.025 per
tail).

Hollow symbols indicate censored values.
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