




 
 

 

Table of Contents 
 
1.0 GENERAL .......................................................................................................................... 1 
2.0 STATUS OF GROUNDWATER MONITORING AND KEY ACTIONS COMPLETED

............................................................................................................................................. 1 
3.0 ESTABLISH BACKGROUND FOR CURRENT MONITORING SYSTEM .................. 2 
4.0 STATISTICAL EVALUATION OF BACKGROUND DATA ......................................... 4 
5.0 ESTABLISH REPRESENTATIVE BACKGROUND (PREDICTION LIMITS FOR 

DETECTION MONITORING PARAMETERS)............................................................... 8 
6.0 ESTABLISH GROUND WATER PROTECTION STANDARDS (ASSESSMENT 

MONITORING PARAMETERS) ...................................................................................... 9 
7.0 ACTIVITIES FOR UPCOMING YEAR.......................................................................... 10 
 
 

List of Figures 
 
Figure Potentiometric Surface Map (for 4-14-18) 
 

List of Tables 
 
Table 1A  Data for Detection Monitoring Parameters for New Wells 
 
Table 1B Data for Assessment Monitoring Parameters for New Wells 
 
Table 1C Data for Detection Monitoring Parameters as Entered Into 

SanitasTM Software  
 
Table 1D Data for Assessment Monitoring Parameters as Entered Into 

SanitasTM Software  
  
Table 2 Summary of Statistical Analysis for Detection Monitoring 

Parameters  
 
Table 3  Summary of Statistical Analysis for Assessment Monitoring 

Parameters 
 
Table 4 Calculated Background (Upper Prediction Limit) for Detection 

Monitoring Parameters 
 
Table 5 Groundwater Protection Standards for Assessment Monitoring 

Parameters 



 
 

 

List of Attachments 
(All Attachments Submitted Electronically on CD in bound Copy) 

 
 
Attachment A  Laboratory Reports  
 
Attachment B-1 SanitasTM Data Summary Sheet - Outlier Test 
 (Detection Monitoring Parameters)  
 
Attachment B-2 SanitasTM Data Summary Sheet - Outlier Test 
 (Assessment Monitoring Parameters)  
 
Attachment C-1 SanitasTM Data Summary Sheet – Trend Analysis  
 (Detection Monitoring Parameters) 
 
Attachment C-2 SanitasTM Data Summary Sheet – Trend Analysis  
 (Assessment Monitoring Parameters) 
 
Attachment D-1 SanitasTM Output – Determination of Appropriate Statistical Approach for 

Detection Monitoring (Tolerance Limit)  
 
Attachment D-2 SanitasTM Output – Determination of Appropriate Statistical Approach for 

Detection Monitoring (Confidence Interval)  
 
Attachment E-1 SanitasTM Output – Inter-Well Prediction Limits 
 (Detection Monitoring Parameters) 
 
Attachment E-2 SanitasTM Output – Intra-Well Prediction Limits for Detection Monitoring 

Parameters 
 
Attachment F SanitasTM Output – Determination of Tolerance Limit for Assessment 

Monitoring Parameters 
 
Attachment G-1 Other SanitasTM Output for Detection Monitoring Parameters– Normality 

Test, Time Series, Box and Whiskers 
 
Attachment G-2 Other SanitasTM Output for Assessment Monitoring Parameters – 

Normality Test, Time Series, Box and Whiskers 



  

2018 Annual Groundwater and Corrective Action Report 
January 31, 2019 
Evans and Associates Construction Co., Inc., Big Fork Ranch Page 1  

 

1.0 GENERAL  
This 2018 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 being 
submitted to satisfy the requirement under Federal CCR Rule, 40 CFR § 257.90(e) and the 
counterpart rule of the Oklahoma Department of Environmental Quality (ODEQ), 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, summarizes key actions completed over the previous year, describes 
problems encountered over the previous year and actions to resolve them and presents project key 
activities for the upcoming year.   
  
This Report also includes all groundwater data collected to establish initial background at the 
Facility and summarizes statistical analysis conducted on this data.  As per the Groundwater Data 
Evaluation Method Certification (M. Saeed Zahrai, reissued on October 15, 2018), a prediction 
interval procedure is the selected statistical method for evaluating data from detection monitoring 
and a tolerance or prediction interval procedure will be utilized for evaluating data from assessment 
or corrective action monitoring, if necessary.  Upper prediction limits from the distribution of the 
background data for each of the detection monitoring parameters as contained in Appendix III of 
the CCR Final Rule (and OAC 252:517 Appendix A) and groundwater protection standards for 
each of the assessment monitoring parameters as contained in Appendix IV of the CCR Final Rule 
(and OAC 252:516 Appendix B) are established herein. 
 
This report will be placed in the facility’s operating record. 
 

 2.0 STATUS OF GROUNDWATER MONITORING AND KEY ACTIONS COMPLETED  
The groundwater monitoring system at the facility is currently comprised of one upgradient 
(background) monitoring well (GWMP-6A) and three down-gradient compliance monitoring 
wells (GWMP-8A GWMP-9A and GWMP-10A).  The locations of the CCR unit and monitoring 
wells comprising the groundwater monitoring system and a potentiometric surface map prepared 
using April 14, 2018 measurements is depicted on Figure 1.  Based on this, groundwater flow 
direction appears to be to the north.   
 
Sampling to establish background for detection monitoring parameters for monitoring wells 
comprising the current monitoring system was conducted between February 26, 2017 and 
September 2, 2018.  Sampling to establish background for assessment monitoring parameters for 
monitoring wells comprising the current monitoring system 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).   
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Reports issued over the previous year pertaining to groundwater monitoring at the facility include 
the 2017 Annual Groundwater Monitoring and Corrective Action Report (EMERA Corporation, 
May 23, 2018) and the Interim/2018 Semi-Annual Groundwater Monitoring and Corrective Action 
Report (EMERA Corporation, July 23, 2018).  The statistical procedure used in these reports has 
since been modified (Groundwater Data Evaluation Method Certification, M. Saeed Zahrai, 
reissued on October 15, 2018).  Representative background for each of the detection monitoring 
parameters (upper inter or intra well prediction limits from the distribution of the background data) 
and groundwater protection standards for each of the assessment monitoring parameters have been 
established as per the modified statistical procedure and are presented herein. 
 
To obtain better coverage of the CCR unit a better representation of facility background, three 
additional monitoring wells were installed at the facility.  These wells (GWMP-11A, GWMP-12A 
and GWMP-13A) were installed on September 26, 2018 with approval of ODEQ.  Documentation 
for installation of these wells was reported to ODEQ on October 19, 2018.  Sampling to establish 
background for both detection and assessment monitoring parameters for these wells was initiated 
on October 19, 2018 and is on-going.  Data collected to date are shown in Table 1A (detection 
monitoring parameters) and Table 1B (assessment monitoring parameters).  It is anticipated that 
the required eight samples to establish background for these wells will be complete in June 2019.  
Upon completion of background sampling, these monitoring wells may be incorporated into the 
current groundwater monitoring system and the upper prediction limits and groundwater protection 
standards as established herein may be revised.  
 
No problems were encountered over the previous year and no issues required resolution.  Key 
activities anticipated for the upcoming year include implementing semi-annual detection 
monitoring (sampling scheduled for April and October 2019) and continued collection of samples 
to establish background for detection and assessment monitoring parameters for the newly 
installed monitoring wells GWMP-11A, GWMP-12A and GWMP-13A.   
 

3.0 ESTABLISH BACKGROUND FOR CURRENT MONITORING SYSTEM 
Evans has completed collection and analysis of groundwater samples to establish background from 
each well comprising the current groundwater monitoring system (GWMP-6A, GWMP-8A, 
GWMP-9A and GWMP-10A).  Sampling to establish background for detection monitoring 
parameters (Boron, Calcium, Chloride, Fluoride, pH, Sulfate and Total Dissolved Solids) was 
initiated on February 26, 2017 and completed on September 2, 2018.  In general, sampling to 
establish background for assessment monitoring parameters (Antimony, Arsenic, Barium, 
Beryllium, Cadmium, Chromium, Cobalt, Fluoride, Lead, Lithium, Mercury, Molybdenum, 
Selenium, Thallium and Radium 226 and 228 combined) was initiated on January 6, 2018 and 
completed on December 24, 2018 (except for Radium 226 and 228 (combined) which was first 
sampled on March 3, 2018 and for fluoride which was last sampled on January 29 and 30, 2019).  



  

2018 Annual Groundwater and Corrective Action Report 
January 31, 2019 
Evans and Associates Construction Co., Inc., Big Fork Ranch Page 3  

 

 
 
Fluoride is both a detection and assessment monitoring parameter.  For this report, statistics 
associated with detection monitoring for fluoride are based on background established from 
sampling between February 26, 2017 and September 2, 2018.  Statistics associated with assessment 
monitoring for fluoride are based on background established from sampling between January 6, 
2018 and January 30, 2019. 
 
Sampling was conducted in general accordance with methodology included in the CCR Permit 
Application, Big Fork Ranch (Evans & Associates, September 2017).  Samples collected on 
February 26, 2017 were analyzed by Data Testing, Inc.  Samples collected on Jul 29, 2017, 
September 10, 2017, October 14, 2017, November 11, 2017, January 6, 2018, March 3, 2018, April 
14, 2018 and May 26, 2018, July 29, 2018, September 2, 2018 were analyzed by Environmental 
Testing, Inc. (with exception for radium analysis which was conducted by TestAmerica 
Laboratories, Inc.).  Samples collected on October 19 and 24, 2018, November 27, 2018, 
December 24, 2018 and January 29 and 30, 2019 (for fluoride) were analyzed by Accurate 
Environmental Laboratories.  Laboratory reports for all groundwater sampling activities to 
establish background are included in Attachment A.  For pH, field screen measurements were used 
for all comparisons and calculations included in this report.  The chemical analysis for background 
sampling was compiled into a table format (Table 1C for detection monitoring parameters and 
Table 1D for assessment monitoring parameters).   
 

• GWMP-6A:  Samples were collected and analyzed on twelve separate occasions for 
detection monitoring parameters.  Samples were collected and analyzed on ten separate 
occasions for assessment monitoring parameters (with exception for Radium 226 and 228 
(combined) as discussed below). 
 

• GWMP-8A:  Samples were collected and analyzed on twelve separate occasions for 
detection monitoring parameters.  Samples were collected and analyzed on ten separate 
occasions for assessment monitoring parameters (with exception for Radium 226 and 228 
(combined) as discussed below). 

  
• GWMP-9A: Samples were collected and analyzed on twelve separate occasions for 

detection monitoring parameters.  This well was dry during sampling conducted on October 
19, 2018 and on November 27, 2018.  As a result, background for assessment monitoring 
parameters from this well is established based on eight groundwater samples (with 
exception for Radium 226 and 228 (combined) as discussed below). 

 
 
 
 
 



  

2018 Annual Groundwater and Corrective Action Report 
January 31, 2019 
Evans and Associates Construction Co., Inc., Big Fork Ranch Page 4  

 

 
 

• GWMP-10A:  This well was dry during sampling conducted on July 29, 2018, September 
2, 2018, October 19, 2018 and on November 27, 2018.  As a result, background for 
detection monitoring parameters from this well is established based on ten groundwater 
samples.  Background for assessment monitoring parameters is established based on six 
groundwater samples (with exception for Radium 226 and 228 (combined) as discussed 
below).  
 

• Radium 226 and 228 (combined) has been sampled dating to March 2018.  To date, only 
nine samples have been collected from GWMP-6A and GWMP-8A.  Also, sufficient water 
was not available to sample for radium at GWMP-9A (October 19, 2018) or GWMP-10A 
(May 26, 2018, July 29, 2018, September 2, 2018, October 19, 2018 and November 27, 
2018).  Based on these, to date only seven samples have been collected from MW-9A and 
four samples have been collected from GWMP-10A for Radium 226 and 228 (combined).  
Furthermore, as of the date of this report, the analytical from December 24, 2018 sampling 
for Radium 226 and 228 (combined) have not been received.  Therefore, for purposes of 
this report, background for Radium 226 and 228 (combined) is based on eight samples for 
GWMP-6A and GWMP-8A, six sampling events for GWMP-9A and on three sampling 
events for GWMP-10A. 

 
A minimum of eight samples is preferred for most statistical testing outlined in this report.  A 
minimum of eight samples were collected for all detection monitoring parameters at each well.  A 
minimum of eight samples were also collected for all assessment monitoring parameters at 
GWMP-6A, GWMP-8A and GWMP-9A (with exception of Radium 226 and 228 (combined).  
Eight samples could not be obtained for any assessment monitoring parameters at GWMP-10A, 
due to insufficient water for sample collection.  Having less than eight samples for Radium 226 
and 228 (combined) at GWMP-9A and for assessment monitoring parameters at GWMP-10A does 
not affect the determination of groundwater protection standards since these are calculated using 
data from MW-6 (the up-gradient background well) only.   
 

4.0 STATISTICAL EVALUATION OF BACKGROUND DATA  
Statistical analysis was conducted on the background data for each well/constituent combination.  
Statistical procedures were also employed to establish upper prediction limits and tolerance limits 
representative of Facility background.  The statistical procedures employed are as described in the 
Groundwater Data Evaluation Method Certification, M. Saeed Zahrai, October 15, 2018.  The 
statistical analysis and the establishment of upper prediction limits and tolerance limits was 
conducted using the software program SanitasTM.  SanitasTM complies with recommendations in the 
Unified Guidance.   
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SUMMARY STATISTICS 
Summary statistics consisting of mean, variance and detection frequency were performed for all 
well/constituent combinations comprising the background data set for the groundwater monitoring 
network. Summary Statistics for detection monitoring parameters are summarized on Table 2.  
Summary statistics for assessment monitoring parameters are summarized in Table 3.   
 
OUTLIER ANALYSIS 
An outlier analysis was completed on the background data to identify potentially erroneous data 
points.  An outlier test identifies data points that do not appear to fit the distribution of the rest of 
the data set being evaluated and determines if they differ significantly from the rest of the data.  
Once a value is identified as an outlier, it should be checked to ensure that it is not associated with 
analysis, field collection or data entry errors.  Tests utilized by the SanitasTM software include the 
EPA 1989 “Outlier Test” to screen for suspect outliers and Dixon’s Outlier Test.  Data summary 
sheets as obtained from SanitasTM for the outlier analysis are included in Attachment B.  The 
findings from the outlier analysis for detection monitoring parameters are summarized on Table 2.  
The findings from the outlier analysis for assessment monitoring parameters are summarized in 
Table 3.  The following were identified as outliers for the monitoring network.  
 
Detection Monitoring Parameters  

• GWMP-6A (Background Well) – Calcium (184 mg/L on 5/25/18) and Chloride (3 mg/L 
on 2/26/17) 
 

• GWMP-8A – Boron (1.36 on 11/11/17), Calcium (134 mg/L on 7/29/18) and Fluoride 
(0.743 mg/L on 6/23/18)  

  
• GWMP-9A - Chloride (7.5 mg/L 2/26/17 and 21.2 mg/L on 6/23/18) and TDS (454 mg/L 

on 9/10/17 and 414 mg/L on 5/26/18); and   
 

• MW-10A - Chloride (7 mg/L on 2/26/17 and 78.9 mg/L on 11/11/17) and sulfate (261 
mg/L on 6/23/18) 

 
Assessment Monitoring Parameters  

• GWMP-6A (Background Well) – Lithium (0.008 mg/L on 9/2/18) 
 
• GWMP-8A – Barium (0.73 mg/L on 7/29/18), Chromium (0.0615 mg/L on7/29/18), 

Cobalt (0.0524 mg/L on 7/29/18) and Fluoride (0.743 mg/L on 6/23/18)  
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The Unified Guidance recommends that “outliers generally not be removed unless some basis for 
a likely error or discrepancy can be identified” and that outliers “not be removed solely on a 
statistical basis.”  Outliers may exist naturally due to temporal variability and/or changes in 
laboratory reporting levels, and should not be removed from the data set unless determined to be 
erroneous.  For each outlier identified, the input concentrations were checked against the original 
laboratory data to verify the concentrations and to ensure that no transcription errors occurred.  No 
errors were identified.  Therefore, none of the outliers indicated are omitted from inclusion into 
initial background.  Outliers identified may be re-evaluated during future monitoring events and/or 
during subsequent background updates to determine if they remain as outliers. 
 
TREND ANALYSIS 
A trend analysis was performed on all background groundwater monitoring data.  Through 
SanitasTM, a combination of the Mann-Kendall test (Hollander and Wolfe, 1973) and Sen’s Slope 
Estimator (Gilbert, 1987) was used to evaluate the data for possible trends.  Both are non-
parametric tests and are not greatly influenced by outliers in the data.  The Sen’s Slope portion of 
the test calculates the slope of the linear relationship of concentration and time and the Mann-
Kendell test determines whether the calculated slope is statistically significant.  Data summary 
sheets as obtained from SanitasTM for the trend analysis are included in Attachment C.  The findings 
from the trend analysis for detection monitoring parameters are summarized on Table 2.  The 
findings from the trend analysis for assessment monitoring parameters are summarized in Table 3.  
The following trends were identified for the monitoring network:   
 
Detection Monitoring Parameters  

• GWMP-6A (Background Well) - A significant increasing trend at a 95% confidence level 
(two tailed) was indicated for Calcium 

 
• GWMP-8A – No significant trends were indicated 

 
• GWMP-9A – A significant increasing trend at a 95% confidence level (two tailed) was 

indicated for Boron 
 

• GWMP-10A – A significant increasing trend at a 95% confidence level (two tailed) was 
indicated for Boron 

 
Assessment Monitoring Parameters  

• GWMP-6A (Background Well) - Significant decreasing trends at a 95% confidence level 
(two tailed) were indicated for Antimony, Beryllium, Cadmium, Lithium, Thallium and 
Radium 226 and 228 (combined). 
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• GWMP-8A – Significant decreasing trends at a 95% confidence level (two tailed) were 
indicated for Beryllium, Cadmium, and Selenium 

 
• GWMP-9A - A significant decreasing trend at a 95% confidence level (two tailed) was 

indicated for Molybdenum  
 

• GWMP-10A – No significant trends were indicated 
 
It is possible that trending data could influence the statistically determined limits so that they may 
not be truly representative of background conditions.  However, the trends identified herein appear 
relatively low in magnitude when compared to average concentrations.  Based on this, these 
apparent trends are not expected to significantly affect the statistical determined limits.  Also, 
statistical analyses are most commonly performed relative to an upper prediction limit.  Therefore, 
decreasing trends are typically not of great concern.  For determination of statistical limits as 
discussed herein, no adjustments were made to the data sets and no data was omitted from inclusion 
into initial background.  Potential trends may be re-evaluated during future monitoring events 
and/or during subsequent background updates. 
 
DETERMINATION OF APPROPRIATE STATISTICAL APPROACH  
(DETECTION MONITORING PARAMETERS) 
 
An evaluation was conducted to determine whether an Inter-Well or Intra-Well Statistical 
approach should be used to establish statistical limits.  Inter-Well statistical methods compare 
compliance well data to statistical limits constructed from upgradient well data only.  Intra-Well 
methods compare compliance data from a single well to historical data within the same well.  In 
general, Intra-Well methods are not recommended in situations where downgradient 
concentrations are elevated relative to upgradient concentrations unless spatial variability can be 
demonstrated or unless an independent study or hydrogeological assessment is conducted to justify 
their use.   
 
For this evaluation, a determination is made as to whether constituent concentrations in the 
downgradient wells appear elevated relative to concentrations in the upgradient well.  For each of 
the detection monitoring parameters, tolerance limits were constructed using the upgradient well 
data. Confidence intervals were then constructed on each of the downgradient wells for each of 
these parameters.  Data summary sheets obtained from SanitasTM for the Tolerance Limit and 
Confidence Intervals are included in Attachment D. 
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In at least one downgradient well the entire confidence interval for boron, chloride, fluoride, sulfate 
and TDS were found to exceed tolerance limits from the pooled upgradient well data.  This 
indicates that downgradient concentrations for these parameters are elevated relative to upgradient 
concentrations and that Intra-Well testing may not be appropriate.   
 
In none of the downgradient wells did the confidence interval for calcium or pH exceed tolerance 
limits from the pooled upgradient well data.   This indicates that Intra-Well testing is appropriate 
for these parameters.     
 
Based on this evaluation, Inter-Well methods were selected to establish representative background 
(upper prediction limits) for boron, chloride, fluoride, sulfate and TDS.  Intra-Well methods were 
selected to establish representative background for calcium and pH.  If further information 
becomes available to clarify whether the elevated downgradient concentrations are a result from 
natural geological conditions, an off-site source, or from the Facility, data should be re-evaluated 
to determine the most appropriate statistical approach.   
 

5.0 ESTABLISH REPRESENTATIVE BACKGROUND (PREDICTION LIMITS FOR 
DETECTION MONITORING PARAMETERS) 

Statistical procedures as described in the Groundwater Data Evaluation Method Certification, M. 
Saeed Zahrai, October 15, 2018, were utilized to establish representative background for each of 
the detection monitoring parameter/compliance well combinations.  Prediction Limits were 
calculated from the background data for each of the detection monitoring parameters.  Parametric 
prediction limits were constructed when background data followed a normal or transformed-
normal distribution.  Non-parametric prediction limits were constructed for data sets containing 
greater than 50% non-detects and/or for data sets which do not follow a normal or transformed-
normal distribution.  All prediction limits were calculated based on a one-of-two resampling plan.  
For Inter-Well Prediction Interval analysis, prediction limits were calculated using background 
data from upgradient well only.  Inter-well prediction limits were determined for boron, chloride, 
fluoride, sulfate and TDS.  For Intra-Well Prediction Interval analysis (where appropriate), 
prediction limits were calculated using data from an individual well as background for the selected 
constituent.  Intra-Well prediction limits were determined for pH and calcium.  The calculated 
upper prediction intervals for each of the detection monitoring parameter/compliance well 
combinations are shown on Table 2 and 4.   Data summary sheets obtained from SanitasTM for 
calculation of the Inter-Well and Intra-Well Prediction Interval limits are included in 
Attachment E. 
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6.0 ESTABLISH GROUND WATER PROTECTION STANDARDS (ASSESSMENT 
MONITORING PARAMETERS)  

Facility-wide ground water protection standards were developed for each of the assessment 
monitoring parameters.  These groundwater protection standards were selected to be the greater of 
the following: 
 

1) Background concentration of parameter in the upgradient well, as determined from the 
upper tolerance limit with 95% confidence and 95% coverage; 
 

2) The Federal Drinking Water Standard (MCL); or  
 

3) EPA promulgated alternative risk-based ground water protection standards for the three 
constituents for which no MCL exists (0.006 mg/L for cobalt, 0.04 mg/L for lithium and 
0.100 mg/L for molybdenum). 

 
Statistical procedures as described in the Groundwater Data Evaluation Method Certification, M. 
Saeed Zahrai, October 15, 2018, were utilized to establish representative background for each of 
the assessment monitoring parameters.  The tolerance limit was determined using SanitasTM and 
background data obtained from the up-gradient well (GWMP-6).   
 
The calculated upper tolerance limits and applicable MCLs or EPA promulgated alternative risk-
based standards are included on Tables 3 and 5.  For antimony, arsenic, barium, cobalt, lead, 
lithium and radium, the background concentrations as determined from the upper tolerance limit 
are greater than the MCLs.  For these constituents, the background concentrations as determined 
from the upper tolerance limit will be the groundwater protection standard.  For beryllium, 
cadmium, chromium, fluoride, mercury, selenium and thallium, the MCL is greater than 
background concentration and will be the groundwater protection standard.  For molybdenum, the 
EPA promulgated alternative risk-based standard will be the groundwater protection standard.  
Data summary sheets obtained from SanitasTM for the Tolerance Limits are included in 
Attachment F.   
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7.0 ACTIVITIES FOR UPCOMING YEAR 
Key activities anticipated for the upcoming year include semi-annual detection monitoring of the 
current monitoring system (with sampling scheduled for April and October 2019) and continued 
collection of samples to establish background for detection and assessment monitoring parameters 
for newly installed monitoring wells GWMP-11A, GWMP-12A and GWMP-13A.   
 

1) Samples collected from wells comprising the current monitoring network (GWMP-6A, 
GWMP-8A, GWMP-9A and GWMP-10A) will be analyzed for Detection Monitoring 
Parameters as listed in Appendix III of the CCR Final Rule (and OAC 252:517 Appendix 
A).   
 
Detection monitoring parameters consist of Boron, Calcium, Chloride, Fluoride, pH, 
Sulfate and Total Dissolved Solids.  Results from detection monitoring will be compared 
to prediction limits as established in this report (Table 4).   

 
o If the sample results from detection monitoring do not exceed the calculated upper 

prediction limit (and/or are below the lower prediction limit for pH), it will be 
concluded that a statistically significant increase has not occurred.   

 
o If sample results are found to exceed the calculated upper prediction limit (and/or 

are below the lower prediction limit for pH) then resampling at that well for the 
constituent in question will be performed.  If the resample does not exceed the 
calculated upper prediction limit (and/or is not below the lower prediction limit for 
pH) it will be concluded that a statistically significant increase has not occurred.   

 
o A statistically significant increase will be concluded if both the initial result and the 

subsequent resample exceeds the calculated upper prediction limit (and/or is below 
the lower prediction limit for pH).   

 
o If a statistically significant increase is concluded for one or more of the detection 

monitoring parameters and a successful demonstration is not made within 90 days 
of observing the statistically significant increase that a source other than the CCR 
unit caused the increase, the Facility will enter into a period of Assessment 
Monitoring.   

 
 
 
 
 
 



  

2018 Annual Groundwater and Corrective Action Report 
January 31, 2019 
Evans and Associates Construction Co., Inc., Big Fork Ranch Page 11  

 

 
 

2) Samples collected from GWMP-11A, GWMP-12A and GWMP-13A will continue to be 
analyzed for Detection and Assessment Monitoring Parameters as listed in Appendix IIII 
and IV of the CCR Final Rule (and OAC 252:417 Appendix A and B).  Detection 
monitoring parameters consist of Boron, Calcium, Chloride, Fluoride, pH, Sulfate and 
Total Dissolved Solids.  Assessment monitoring parameters consist of Antimony, Arsenic, 
Barium, Beryllium, Cadmium, Chromium, Cobalt, Fluoride, Lead, Lithium, Mercury, 
Molybdenum, Selenium, Thallium and Radium 226 and 228 combined.  It is anticipated 
that the required eight samples to establish background for these wells will be complete in 
June 2019.  Upon completion of background sampling, these monitoring wells may be 
incorporated into the current groundwater monitoring system and the upper prediction 
limits and groundwater protection standards as established herein may be revised.  

 
All groundwater samples will be collected in general accordance with methodology outlined in the 
permit application.   
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TABLE 5
GROUNDWATER PROTECTION STANDARDS FOR ASSESSMENT MONITORING PARAMETERS

Constituent                   Groundwater 
Protection Standard 

(mg/L)

Constituent                   Groundwater 
Protection Standard 

(mg/L)

Constituent                   Groundwater Protection 
Standard (mg/L)

Antimony 0.0104 (UTL) Chromium 0.1 (MCL) Mercury 0.002 (MCL)
Arsenic 0.02653 (UTL) Cobalt 0.0867 (UTL) Molybdenum 0.1 (ARGPS)
Barium 2.375 (UTL) Fluoride 4 (MCL) Selenium 0.05 (MCL)

Beryllium 0.004 (MCL) Lead 0.179 (UTL) Thallium 0.002 (MCL)
Cadmium 0.005 (MCL) Lithium 0.0964 (UTL) Ra 226 and 228 7.668 (UTL)                             

(pCi/L)

UTL - Groundwater Protection Standard is calculated Upper Tolerance Level from background well
MCL - Groundwater Protection Standard is Federal Drinking Water Standard
ARGPS - Groundwater Protection Standard is EPA Promulgated Alternative Risk-Based Groundwater 
                  Protection Standard
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