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1.0 INTRODUCTION 

This Annual Groundwater Monitoring and Corrective Action Report (Report) was prepared by Burns & 

McDonnell Engineering Company, Inc. (Burns & McDonnell) on behalf of Kansas City Board of Public 

Utilities (BPU) to present groundwater monitoring activities performed under the United States 

Environmental Protection Agency’s (USEPA’s) Hazardous and Solid Waste Management System; 

Disposal of Coal Combustion Residuals (CCR) from Electric Utilities; Final Rule, 40 Code of Federal 

Regulations (CFR) Part 257 and 261, dated April 17, 2015 and amended on July 30, 2018 (USEPA, 2015 

and USEPA, 2018) (Final CCR Rule) at the existing utility bottom ash pond (hereinafter referred to as the 

“BA Pond”) located at BPU’s Nearman Creek Power Station (NCPS or Site).  This Report has been 

prepared to provide an account of groundwater monitoring activities performed in 2019 in support of 

BPU’s compliance with the Final Rule.  These activities were performed in general accordance with the 

Groundwater Monitoring Plan for the Nearman Creek Power Station Bottom Ash Pond (Burns & 

McDonnell, 2016a) (Groundwater Monitoring Program) and the Sampling and Analysis Plan for the 

Nearman Creek Power Station Bottom Ash Pond (Burns & McDonnell, 2016b) (SAP) and included the 

following: 

• Statistical evaluation of groundwater data for samples collected from 2015 through 2019. 

• Continued assessment monitoring program per 40 CFR 257.95. 

• Establishing groundwater protection standards (GWPSs) for those Appendix IV parameters 

detected during the assessment monitoring program being implemented at the BA Pond. 

1.1 Purpose and Scope 

This Report has been prepared per 40 CFR 257.90(e) to document the status of the groundwater 

monitoring and corrective action program at the BA Pond, summarize key actions completed, describe 

any problems encountered, discuss any actions to resolve the problems, and provide key activities for the 

upcoming year.  This document is the third annual Report for the BA Pond.  

1.2 Overview 

This Report is organized in sections as summarized below: 

• Section 1.0 Introduction 

• Section 2.0 Groundwater Monitoring Activities and Results– Section 2.0 presents a 

narrative of the background, detection, and assessment monitoring activities that have been 
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performed during the reporting period.  Groundwater monitoring results are also included in 

this section. 

• Section 3.0 Statistical Analysis – Section 3.0 discusses statistical analyses of data generated 

during the reporting period. 

• Section 4.0 Certifications and Notifications to the Operating Record – Section 4.0 lists 

certifications and notifications that were prepared during the reporting period. 

• Section 5.0 Key Activities for the Upcoming Year – Section 5.0 presents an account of 

anticipated activities for 2020. 

• Section 6.0 References - Section 6.0 includes a full bibliography for references made within 

this report. 

Figure 1-1 presents the location of the BA Pond relative to the NCPS.  A description of the site setting is 

presented in Section 2.0 of the Groundwater Monitoring Program.
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2.0 GROUNDWATER MONITORING ACTIVITIES AND RESULTS 

2.1 Description of the Groundwater Monitoring Program 

On January 1, 2019, the BA Pond was in assessment monitoring.  Prior to 2019, a total of 9 detection 

monitoring events and 2 assessment monitoring events had been performed at the BA Pond.  These events 

were reported on in the 2017 Annual Groundwater Monitoring and Corrective Action Study Report 

(Burns & McDonnell, 2018a) and the 2018 Annual Groundwater Monitoring and Corrective Action Study 

Report (Burns & McDonnell, 2019a) 

In 2019, two groundwater monitoring events were conducted at the BA Pond as a part of assessment 

monitoring activities.  The following bullets present a summary of the timing of each of the groundwater 

sampling events, presents the analytes that were sampled, and gives rationale for each sampling event. 

Sampling was performed in accordance with the Groundwater Monitoring Program.   

• July 2019 – Groundwater samples were collected from all wells presented in Figure 2-1, 

including: Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, MW-10,  MW-13, MW-14, MW-

15, and MW-16 for the complete list of Appendix III and Appendix IV parameters per the 

requirements of 40 CFR 257.95(b). The results of this sampling event were statistically evaluated 

and compared to background concentrations that were developed using the statistical methods 

included in the September 13, 2018 Update to Statistical Method for Evaluating Groundwater at 

Kansas City Board of Public Utilities Nearman Creek Power Station Bottom Ash Pond (Burns & 

McDonnell, 2018b).  The results of this evaluation, which is summarized in the September 27, 

2019 Notification Regarding Groundwater Protection Standards (Burns & McDonnell, 2019b), 

indicated that none of the parameters listed in Appendix IV of 40 CFR 257.95 were detected at 

concentrations above their respective GWPSs.  

• November 2019 – Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, MW-10, MW-13, MW-

14, MW-15, and MW-16 were sampled for the complete list of Appendix III parameters and 

those Appendix IV parameters that were detected during the July 2019 sampling event (herein 

after referred to as the “2019 reduced list of Appendix IV parameters”, which includes: arsenic, 

barium, fluoride, lithium, molybdenum, selenium, radium).  The results of this sampling event 

were statistically evaluated and compared to background concentrations that were developed 

using the statistical methods included in the September 13, 2018 Update to Statistical Method for 

Evaluating Groundwater at Kansas City Board of Public Utilities Nearman Creek Power Station 

Bottom Ash Pond (Burns & McDonnell, 2018b).  The results of this statistical evaluation, which 
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is summarized in Appendix B, indicated that none of the parameters listed in Appendix IV of 40 

CFR 257.95 were detected at concentrations above their respective GWPSs. 

2.2 Monitoring Well Redevelopment 

In 2019, the Missouri River crested at major and near major flood stage on two separate occasions prior to 

the July groundwater sampling activities. While the Missouri River is at and near major flood stage, river 

water exceeds the elevation of each monitoring well used for CCR activities.  Due to the flooding, it was 

likely that river water and/or river sediment entered BA Pond monitoring wells with the potential to bias 

and compromise groundwater analytical results. Succeeding each flooding event, Burns & McDonnell 

and BPU personnel developed each monitoring well to stabilization criteria outlined in the Sampling and 

Analysis Plan for the Nearman Creek Power Station Bottom Ash Pond (Burns & McDonnell, 2016b). 

This was done to ensure that groundwater collected during sampling activities was representative of the 

targeted aquifer in attempt to limit bias that might have been caused from the river’s flooding.  

Monitoring well development field paperwork is provided in Appendix C. 

2.3 Groundwater Sampling Activities 

During the 2019 sampling events identified in Section 2.1, the depth to groundwater was gauged prior to 

sampling using a decontaminated water level meter.  The measured depth to groundwater and calculated 

water level elevations for each event are presented on Tables 2-1 and 2-2.  Once gauged, the wells were 

purged using low-flow sampling pumps until stabilization criteria had been met and the turbidity was 

below 5 Nephelometric Turbidity Units (NTUs).  Note, turbidity stabilized above 5 NTUs at Monitoring 

Wells MW-10 (7.97) and MW-13 (11.12) during the July sampling event and stabilized above 5 NTUs at 

Monitoring Well MW-8A (10.84) during the November sampling event.  Once groundwater stabilized, 

the BA Pond monitoring wells were sampled for the parameters presented in Section 2.1 using the 

analytical methods presented on Table 2-3.  Samples were maintained in accordance with the SAP 

included in the Groundwater Monitoring Program and were provided to Pace Analytical Laboratory 

(Pace) for analysis.  No issues were encountered during the sampling events performed at the BA Pond in 

2019.  Monitoring well sampling forms for each of the groundwater monitoring events are presented in 

Appendix D.  While analytical data are summarized in Table 2-3, copies of laboratory analytical data 

packages are included in Appendix E.  All laboratory data was validated by Burns & McDonnell chemists 

in accordance with the SAP.  Copies of data validation reports are provided in Appendix E, and all data 

are considered suitable for reporting as qualified.  None of the detected parameters from the July nor the 

November sampling events exceeded their respective GWPS as presented in Table 2-3. 
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As presented on Figures 2-2 and 2-3, the primary groundwater gradients observed during the reporting 

period were predominantly to the northwest, generally toward Monitoring Well MW-14.   
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3.0 STATISTICAL ANALYSIS 

In accordance with 40 CFR 257.93(h)(2), statistical analysis of the groundwater water quality data 

collected from October 2015 through November 20, 2019 was completed on August 26, 2020 and January 

07, 2020, within 90 days following analysis of the samples collected during the July 2019 and November 

2019 sampling events, respectively.   The results of these assessments were used to update GWPSs.   As 

presented in Appendix B, the following parameters were observed at concentrations above calculated 

background values in downgradient monitoring wells, but below their respective GWPSs.  

 

July 2019 Sampling Event November 2019 Sampling Event 

Boron (MW-8A) Boron (MW-8A and MW-10) 

Molybdenum (MW-8A) Chloride (MW-8A) 

Sulfate (MW-8A) Molybdenum (MW-8A) 

-- Sulfate (MW-8A) 
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4.0 CERTIFICATIONS AND NOTIFICATIONS TO THE OPERATING RECORD 

The following certifications and notifications were made to the operating record and/or were posted to the 

BPU’s publicly accessible CCR website during the reporting period:  

• 2018 Annual Groundwater Monitoring and Corrective Action Report for the Nearman Creek 

Power Station Bottom Ash Pond (Burns & McDonnell, 2019a) 

• Documentation of the development of monitoring wells and other measurements, as required 

by 257.91(e)(1). 

• Copies of analytical data reports as required by the CCR groundwater monitoring program. 

• Updated Groundwater Monitoring System Certification for the KCBPU – Nearman Creek 

Power Station Bottom Ash Pond (Burns & McDonnell, 2019c), included in Appendix A 

• GWPSs  

• Statistical Evaluation of July 2019 Assessment Monitoring Data Nearman Creak Power 

Station Bottom Ash Pond (Burns & McDonnell, 2019d) 

• Notification Regarding Groundwater Protection Standards (Burns & McDonnell, 2019b) 
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5.0 KEY ACTIVITIES FOR THE UPCOMING YEAR 

Groundwater monitoring and statistical assessments are expected to be performed in 2020 as required by 

the BA Pond assessment monitoring program.  BPU plans to evaluate the existing BA Pond groundwater 

monitoring network in 2020, based on activities conducted in 2019. Additionally, BPU plans to initiate 

closure of the BA Pond by removal of CCR in 2020. 
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Table 2-1

Monitoring Well Gauging Data - July 2, 2019

Kansas City Board of Public Utilities

Nearman Creek Power Station Bottom Ash Pond

Well
Date 

Measured

Top of Casing 

Elevation

(ft MSL)
1

Total Depth 

Constructed 

(ft bTOC)

Measured 

Total Depth 

(ft bTOC)

Measured 

Water Level 

(ft bTOC)

Elevation of 

Water Level 

(ft MSL)

MW-2A 7/2/2019 747.86 31.68 NM 6.33 741.53

MW-3 7/2/2019 750.44 34.7 NM 8.27 742.17

MW-4 7/2/2019 746.90 31.75 NM 4.62 742.28

MW-8A 7/2/2019 750.10 35.17 NM 9.99 740.11

MW-10 7/2/2019 745.25 29.5 NM 4.40 740.85

MW-13 7/2/2019 747.81 33.48 NM 4.50 743.31

MW-14 7/2/2019 749.18 33.27 NM 14.10 735.08

MW-15 7/2/2019 752.88 32.7 NM 10.10 742.78

MW-16 7/2/2019 748.43 32.59 NM 5.02 743.41

Notes:
1
 - Elevations as presented by Atlas Surveyors on Survey of Monitoring Wells dated December 4, 2018.

ft - feet

ft bTOC - feet below top of casing

ft MSL - feet above mean sea level

NM- Not measured

1 of 1



Table 2-2

Monitoring Well Gauging Data - November 25, 2019

Kansas City Board of Public Utilities

Nearman Creek Power Station Bottom Ash Pond

Well
Date 

Measured

Top of Casing 

Elevation

(ft MSL)
1

Total Depth 

Constructed 

(ft bTOC)

Measured 

Total Depth 

(ft bTOC)

Measured 

Water Level 

(ft bTOC)

Elevation of 

Water Level 

(ft MSL)

MW-2A 11/25/2019 747.86 31.68 31.70 12.63 735.23

MW-3 11/25/2019 750.44 34.7 34.51 14.95 735.49

MW-4 11/25/2019 746.90 31.75 31.98 11.52 735.38

MW-8A 11/25/2019 750.10 35.17 35.27 15.94 734.16

MW-10 11/25/2019 745.25 29.5 26.60 10.61 734.64

MW-13 11/25/2019 747.81 33.48 33.47 10.74 737.07

MW-14 11/25/2019 749.18 33.27 33.27 17.43 731.75

MW-15 11/25/2019 752.88 32.7 31.75 15.62 737.26

MW-16 11/25/2019 748.43 32.59 32.64 12.19 736.24

Notes:
1
 - Elevations as presented by Atlas Surveyors on Survey of Monitoring Wells dated December 4, 2018.

ft - feet

ft bTOC - feet below top of casing

ft MSL - feet above mean sea level

1 of 1



Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-3

10/29/2015

MW-3

1/27/2016

MW-3

4/27/2016

MW-3

7/25/2016

MW-3

10/25/2016

MW-3

1/24/2017

MW-3

4/24/2017

MW-3

7/25/2017

MW-3

9/14/2017

MW-3

3/8/2018

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.218 0.219 0.244 0.272 0.24 0.208 0.2 U 0.218 0.226 NS

6010B Calcium mg/l 252.1 -- -- 194 199 201 235 218 212 191 218 195 NS

9056MOD Chloride mg/l 24.82 -- -- 4.45 4.65 4.64 4.37 5.23 5.88 7.83 6.69 5.63 NS

9056MOD Fluoride mg/l 0.486 -- -- 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 NS

9040C pH su 6.56 - 8.29 -- -- 6.83 J 6.93 J 6.82 J 6.75 J 8.29 J 6.56 J 6.85 J 6.78 J 6.79 J NS

In Situ pH su 6.34 - 8.60 -- -- 6.93 6.7 6.33 6.87 6.74 6.75 6.68 6.63 6.6 6.45

9056MOD Sulfate mg/l 198.7 -- -- 109 114 121 117 121 130 115 143 106 NS

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 717 749 771 845 697 831 715 827 733 NS

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.0021 0.00269 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00219

6010B Barium mg/l 0.274 2 -- 0.151 0.152 0.154 0.197 0.173 0.165 0.145 0.159 0.177 0.164

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.486 4 -- 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 0.134

6010B/6020 Lead mg/l -- -- -- 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.0441 0.0525 0.0528 0.0536 0.0551 0.0542 0.0548 0.0461 0.0486 0.0608

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.01 U 0.00576 0.00406 0.0196 0.00685 0.002 U 0.002 U 0.00411 0.00568 0.01 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.637 1.63 2.09 0.630 J 1.06 4.26 1.27 J NA 1.27 J 1.06

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Sample Location

Sample Date

 ASD 

Background 

Limit
3

GWPS
2

Calculated 

Background 

Limit
1

1 of 10



Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-3

6/4/2018

MW-3

10/2/2018

 

MW-3

11/20/2018

MW-3

7/1/2019

MW-3

11/26/2019

MW-4

10/30/2015

MW-4

1/27/2016

MW-4

4/27/2016

MW-4

7/25/2016

MW-4

10/25/2016

MW-4

1/24/2017

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.212 0.2 U NS 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2

6010B Calcium mg/l 252.1 -- -- 215 207 NS 136 181 200 191 206 181 V 186 207

9056MOD Chloride mg/l 24.82 -- -- 5.74 7.13 NS 7.37 7.35 9.72 8.98 13.4 3.9 6.27 11.2

9056MOD Fluoride mg/l 0.486 -- -- 0.173 J+ 0.186 NS 0.218 0.180 0.112 0.12 0.108 0.104 0.131 0.172

9040C pH su 6.56 - 8.29 -- -- 6.94 J 6.83 J NS 7.23 J 6.84 J 6.92 J 7.02 J 6.84 J 6.87 J 7.30 J 6.87 J

In Situ pH su 6.34 - 8.60 -- -- 7.18 6.66 6.6 6.74 6.74 6.8 6.7 6.11 6.81 6.86 6.81

9056MOD Sulfate mg/l 198.7 -- -- 137 136 NS 66.9 93.4 116 109 128 74.5 96.2 148

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 788 747 NS 506 638 780 736 755 683 837 774

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- NS NS NS 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.002 U 0.0021 0.002 U 0.00216 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Barium mg/l 0.274 2 -- 0.159 0.163 NS 0.162 0.183 0.16 0.148 0.152 0.141 0.149 0.173

6010B Beryllium mg/l -- -- -- NS NS NS 0.002 U NS 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Cadmium mg/l -- -- -- NS NS NS 0.002 U NS 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Chromium mg/l -- -- -- NS NS NS 0.01 U NS 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

6010B Cobalt mg/l -- -- -- NS NS NS 0.01 U NS 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.486 4 -- 0.173 J+ 0.186 NS 0.218 0.18 0.112 0.12 0.108 0.104 0.131 0.172

6010B/6020 Lead mg/l -- -- -- NS NS NS 0.002 U NS 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.0606 0.0481 NS 0.0239 0.0462 0.0372 0.0439 0.0418 0.0425 0.0464 0.0411

7470A Mercury mg/l -- -- -- NS NS NS 0.0002 U NS 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U NS 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- NS NS NS 0.002 U 0.01 U 0.0423 0.0562 0.00642 0.0315 0.0383 0.0155

6010B/6020 Thallium mg/l -- -- -- NS NS NS 0.002 U NS 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 1.62 0.555 J NS 2.07 1.01 0.266 1.16 0.46 0.700 J 0.756 0.18 U*

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Sample Location
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-4

4/24/2017

MW-4

7/26/2017

MW-4

9/14/2017

MW-4

3/8/2018

MW-4

6/4/2018

MW-4

10/2/2018

MW-4

11/20/2018

MW-4

7/2/2019

MW-4

11/26/2019

MW-2A

10/29/2015

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.2 U 0.2 U 0.2 U NS 0.2 U 0.2 U NS 0.2 U 0.2 U 0.2 U

6010B Calcium mg/l 252.1 -- -- 224 193 186 NS 214 O1 V 176 NS 89.9 128 223

9056MOD Chloride mg/l 24.82 -- -- 12.4 6.6 4.92 NS 3.59 1.95 NS 8.22 6.94 7.54

9056MOD Fluoride mg/l 0.486 -- -- 0.119 0.135 0.148 J- NS 0.156 J+ 0.177 NS 0.314 0.235 0.129

9040C pH su 6.56 - 8.29 -- -- 6.86 J 6.71  J 6.88 J NS 6.93 J 6.91 J NS 7.56 J 7.10 J 6.86 J

In Situ pH su 6.34 - 8.60 -- -- 6.69 6.79 6.7 6.68 6.94 6.80 6.7 7.29 6.9 6.96

9056MOD Sulfate mg/l 198.7 -- -- 148 117 100 NS 116 87 NS 64.1 59.7 227

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 840 736 732 NS 741 619 NS 358 481 852

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00361

6010B Barium mg/l 0.274 2 -- 0.151 0.14 0.146 0.135 0.134 0.121 NS 0.112 0.134 0.127

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U NS 0.002 U

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U NS 0.002 U

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U NS 0.01 U

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U NS 0.0112

9056MOD Fluoride mg/l 0.486 4 -- 0.119 0.135 0.148 J- 0.132 0.156 J+ 0.177 NS 0.314 0.235 0.129

6010B/6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U NS 0.005 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.0442 0.0353 0.0428 0.0458 0.051 0.0304 NS 0.0177 0.0265 0.0357

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 0.0002 U NS NS NS 0.0002 U NS 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NS 0.005 U 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.002 U 0.022 0.0186 0.01 U NS NS NS 0.002 U 0.01 U 0.01 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U NS 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.191 NA 0.191 J 0.168 0.876 0.186 J NS 1.66 J 0.115 0.763

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Sample Location

Sample Date
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Background 
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-2A

1/27/2016

DUP-1

1/27/2016

MW-2A

4/27/2016

MW-2A

7/25/2016

MW-2A

10/25/2016

MW-2A

1/23/2017

MW-2A

4/24/2017

DUP-2

4/24/2017

MW-2A

7/25/2017

DUP-1

7/25/2017

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.2 U 0.221 0.353 0.261 0.2 U 0.495 0.2 U 0.2 U 0.2 U 0.2 U

6010B Calcium mg/l 252.1 -- -- 208 206 200 V 231 163 193 128 130 138 140 

9056MOD Chloride mg/l 24.82 -- -- 5.81 5.92 6.47 6.64 9.7 14.9 9.83 9.88 9.67 9.67 

9056MOD Fluoride mg/l 0.486 -- -- 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191 0.189 0.192 

9040C pH su 6.56 - 8.29 -- -- 6.91 J 6.93 J 6.85 J 6.69 J 7.00 J 6.84 J 7.0 J 7.02 J 6.94 J 7.01 J

In Situ pH su 6.34 - 8.60 -- -- 6.8 6.8 6.26 6.63 6.86 6.75 6.85 6.85 6.84 6.84

9056MOD Sulfate mg/l 198.7 -- -- 180 182 153 196 127 153 81.6 82.5 74.6 74.7 

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 811 783 848 865 616 734 508 478 512 506 

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.00468 0.00465 0.00416 0.00492 0.00499 0.00541 0.00381 0.00326 0.00578 0.00553 

6010B Barium mg/l 0.274 2 -- 0.125 0.126 0.12 0.135 0.102 0.129 0.0796 0.0796 0.111 0.111 

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.486 4 -- 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191 0.189 0.192 

6010B/6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.0395 0.04 0.0442 0.0457 0.0351 0.0334 0.0305 0.0305 0.0206 0.0221 

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 2.45 1.21 1.33 1.68 0.72 1.7 0.214 J 0.597 J NA NA

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Calculated 

Background 

Limit
1

GWPS
2
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Background 

Limit
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Duplicate Pair Duplicate Pair Duplicate Pair

Sample Location

Sample Date
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-2A

9/14/2017

DUP-1

9/14/2017

MW-2A

3/8/2018

MW-2A

6/4/2018

MW-2A

10/1 & 10/3/2018

 

MW-2A

11/20/2018 

MW-2A

7/1/2019

DUP-1

7/1/2019

MW-2A

11/26/2019

DUP-1

11/26/2019

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.2 U 0.2 U NS 0.2 U 0.2 U NS 0.2 U 0.2 U 0.2 U 0.2 U

6010B Calcium mg/l 252.1 -- -- 155 155 NS 156 163 NS 127 V 127 122 123

9056MOD Chloride mg/l 24.82 -- -- 6.26 6.33 NS 4.34 5.12 NS 8.82 8.96 14.0 13.9

9056MOD Fluoride mg/l 0.486 -- -- 0.186 0.181 NS 0.274 J+ 0.208 NS 0.23 0.229 0.274 0.271

9040C pH su 6.56 - 8.29 -- -- 6.91 J 6.99 J NS 7.05 J 6.96 J NS 8.23 J 7.47 J 7.23 J 7.23 J

In Situ pH su 6.34 - 8.60 -- -- 6.8 6.8 6.39 6.81 6.80 6.7 6.85 6.85 7.01 7.01

9056MOD Sulfate mg/l 198.7 -- -- 89 89.6 NS 53.8 68.5 NS 86.3 87.2 108 109

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 571 568 NS 537 580 NS 462 462 471 436

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.00487 0.00487 0.00428 0.002 U 0.00359 0.00324 0.002 U 0.002 U 0.00248 0.00246

6010B Barium mg/l 0.274 2 -- 0.116 0.115 0.184 0.147 0.157 NS 0.11 0.107 0.116 0.115

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U NS NS

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U NS NS

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U 0.01 U NS NS

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U 0.01 U NS NS

9056MOD Fluoride mg/l 0.486 4 -- 0.186 0.181 0.166 0.274 J+ 0.208 NS 0.23 0.229 0.274 0.271

6010B/6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U NS NS

6010B Lithium mg/l 0.0708 0.0708 -- 0.0294 0.0298 0.0372 0.0352 0.027 NS 0.0204 0.0202 0.0205 0.0223

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U NS NS NS 0.0002 U 0.0002 U NS NS

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NS 0.005 U 0.005 U 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.002 U 0.002 U 0.01 U NS NS NS 0.002 U 0.002 U 0.01 U 0.01 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U NS NS

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 1.31 J 1.10 J 0.864 1.64 1.25 J NS 0.318 J 0.396 J 0.696 0.519

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-8A

10/29/2015

DUP-1A

10/29/2015

MW-8A

1/27/2016

MW-8A

4/28/2016

DUP-2

4/28/2016

MW-8A

7/25/2016

MW-8A

10/25/2016

MW-8A

1/23/2017

MW-8A

4/24/2017

MW-8A

7/25/2017

MW-8A

9/14/2017

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 2.37 2.38 2.48 2.61 2.67 2.66 2.29 2.38 2.26 2.4 2.27

6010B Calcium mg/l 252.1 -- -- 186 185 168 186 182 204 156 146 126 161 153

9056MOD Chloride mg/l 24.82 -- -- 26.5 30.3 30.4 30.2 30.1 29.3 30.3 26.9 29.6 28.9 28.4

9056MOD Fluoride mg/l 0.486 -- -- 0.54 0.318 0.267 0.339 0.339 0.292 0.355 0.413 0.37 0.325 0.268

9040C pH su 6.56 - 8.29 -- -- 6.94 J 6.97 J 7.04 J 6.93 J 6.88 J 6.78 J 7.97 J 6.72 J 6.91 J 6.88 J 6.89 J

In Situ pH su 6.34 - 8.60 -- -- 6.94 6.94 6.9 6.75 6.75 6.56 6.92 6.88 6.86 6.73 6.74

9056MOD Sulfate mg/l 198.7 -- -- 491 598 471 520 522 453 412 386 383 477 380

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 1180 1130 1060 1170 1170 1190 1040 935 880 1020 1000

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6020 Arsenic mg/l 0.035 0.035 0.035 0.012 0.0132 0.0127 0.0308 0.0299 0.0122 0.0134 0.0156 0.0232 0.0145 0.0144

6010B Barium mg/l 0.274 2 -- 0.073 0.0738 0.0635 0.0937 0.0924 0.0624 0.0473 0.0524 0.0565 0.0539 0.0541

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

9056MOD Fluoride mg/l 0.486 4 -- 0.54 0.318 0.267 0.339 0.339 0.292 0.355 0.413 0.37 0.325 0.268

6010B/6020 Lead mg/l -- -- -- 0.005 U 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Lithium mg/l 0.0708 0.0708 -- 0.0243 0.0242 0.0309 0.0298 0.0298 0.0368 0.0316 0.0268 0.0275 0.0201 0.0269

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.00584 0.00591 0.005 U 0.005 U 0.00623 0.00685 0.00569 0.005 U 

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.01 U 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.36 0.298 1.44 0.673 0.127 1.45 1.11 0.536 1.07 J NA 0.980 J

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Sample Location

Sample Date

 Duplicate PairDuplicate PairCalculated 

Background 

Limit
1

GWPS
2

ASD 

Background 

Limit
3

6 of 10



Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-8A

3/8/2018

DUP-1

3/8/2018

MW-8A

6/4/2018

DUP-1

6/4/2018

MW-8A

10/1 & 10/3/2018

 

MW-8A

11/20/2018

MW-8A

7/1/2019

MW-8A

11/26/2019

MW-10

10/29/2015

MW-10

1/27/2016

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- NS NS 2.44 2.47 2.31 NS 1.06 2.09 O1 1.08 0.907

6010B Calcium mg/l 252.1 -- -- NS NS 129 129 122 NS 105 115 O1 217 213

9056MOD Chloride mg/l 24.82 -- -- NS NS 25.7 25.5 26.2 NS 21.0 27.0 30.2 17

9056MOD Fluoride mg/l 0.486 -- -- NS NS 0.453 J+ 0.441 J+ 0.394 NS 0.251 0.329 0.327 0.104

9040C pH su 6.56 - 8.29 -- -- NS NS 6.97 J 6.98 J 6.95 J NS 7.25 J 7.11 J 6.82 J 6.89 J

In Situ pH su 6.34 - 8.60 -- -- 6.91 6.91 6.86 6.86 6.86 6.6 7.14 7.07 7.03 7.1

9056MOD Sulfate mg/l 198.7 -- -- NS NS 353 360 419 NS 223 324 623 227

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- NS NS 853 881 920 NS 636 787 1130 916

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U NS NS NS NS 0.002 U 0.002 U 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.0206 0.021 0.0204 0.0195 0.0278 0.0183 0.0128 0.0266 0.00743 0.00489

6010B Barium mg/l 0.274 2 -- 0.0657 0.065 0.0559 0.0548 0.0602 NS 0.201 0.176 O1 0.183 0.106

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U NS NS NS NS 0.002 U NS 0.002 U 0.002 U

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U NS NS NS NS 0.002 U NS 0.002 U 0.002 U

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U NS NS NS NS 0.01 U NS 0.01 U 0.01 U

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U NS NS NS NS 0.01 U NS 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.486 4 -- 0.348 0.347 0.453 J+ 0.441 J+ 0.394 NS 0.251 0.329 0.327 0.104

6010B/6020 Lead mg/l -- -- -- 0.002 U 0.002 U NS NS NS NS 0.002 U NS 0.005 U 0.002 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.029 0.0281 0.0262 0.031 0.0174 NS 0.0277 0.0188 0.0501 0.0571

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U NS NS NS NS 0.0002 U NS 0.0002 U 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.00833 0.00816 0.00865 0.00876 0.00967 NS 0.00524 0.00953 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.01 U 0.01 U NS NS NS NS 0.002 U 0.01 U 0.01 U 0.002 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U NS NS NS NS 0.002 U NS 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.628 0.308 1.61 1.54 0.589 J NS 0.107 J 0.491 0.442 2.32

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-10

4/27/2016

DUP-1

4/27/2016

MW-10

7/25/2016

DUP-1

7/25/2016

MW-10

10/26/2016

DUP-1

10/26/2016

MW-10

1/23/2017

MW-10

4/24/2017

MW-10

7/25/2017

MW-10

9/14/2017

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 1.35 1.35 1.05 1.04 1.04 0.2 U 1.29 1.24 1.29 1.19

6010B Calcium mg/l 252.1 -- -- 179 178 218 217 217 221 191 157 193 195

9056MOD Chloride mg/l 24.82 -- -- 21.9 21.8 20.4 20.4 18 46.3 23.2 21.6 26 22.6

9056MOD Fluoride mg/l 0.486 -- -- 0.125 0.105 0.125 0.1 U 0.111 0.101 0.183 0.161 0.143 0.144

9040C pH su 6.56 - 8.29 -- -- 6.92 J 6.96 J 6.73 J 6.78 J 7.02 J 7.46 J 6.86 J 7.01 J 6.88 J 6.82 J

In Situ pH su 6.34 - 8.60 -- -- 6.5 6.5 6.66 6.66 6.7 6.7 6.78 6.87 6.7 6.64

9056MOD Sulfate mg/l 198.7 -- -- 220 226 223 217 228 75 238 193 280 258

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 797 820 905 903 911 739 845 709 852 880

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6020 Arsenic mg/l 0.035 0.035 0.035 0.0135 0.0115 0.00519 0.00536 0.00351 0.00365 0.0107 0.0143 0.00612 0.00635

6010B Barium mg/l 0.274 2 -- 0.0871 0.0857 0.0875 0.0875 0.0825 0.082 0.0897 0.088 0.0748 0.0705

6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

9056MOD Fluoride mg/l 0.486 4 -- 0.125 0.105 0.125 0.1 U 0.111 0.11 0.183 0.161 0.143 0.144

6010B/6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Lithium mg/l 0.0708 0.0708 -- 0.045 0.0446 0.0549 0.0545 0.0578 0.0571 0.0494 0.0399 0.0376 0.0495

7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B/6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 1.77 1.16 0.550 J 0.520 J 0.877 J 0.603 J 0.253 0.848 J NA 1.10 J

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-10

3/8/2018

MW-10

6/4/2018

MW-10

10/1 & 10/3/2018

 

DUP-1 

10/1 &10/3/2018

 

MW-10

11/20/2018

DUP

11/20/2018

MW-10

7/1/2019

MW-10

11/26/2019

MW-13

10/1/2018

MW-13

11/19/2018

MW-13

7/2/2019

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- NS 1.5 1.22 1.23 NS NS 0.2 U 1.36 0.2 U NS 0.2 U

6010B Calcium mg/l 252.1 -- -- NS 168 179 179 NS NS 101 198 95 NS 90.9

9056MOD Chloride mg/l 24.82 -- -- NS 19.6 18.6 18.7 NS NS 11.3 16.3 19.5 NS 22.1

9056MOD Fluoride mg/l 0.486 -- -- NS 0.235 J+ 0.219 0.217 NS NS 0.26 0.146 0.38 NS 0.317

9040C pH su 6.56 - 8.29 -- -- NS 6.94 J 6.98 J 6.96 J NS NS 7.47 J 6.91 J 7.1 J NS 7.08 J

In Situ pH su 6.34 - 8.60 -- -- 6.41 6.61 6.80 6.80 6.6 6.6 7.2 6.74 8.67 6.979 6.79

9056MOD Sulfate mg/l 198.7 -- -- NS 214 234 232 NS NS 104 180 155 NS 154

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- NS 748 822 808 NS NS 441 832 542 NS 520

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U NS NS NS NS NS 0.002 U 0.002 U NS NS 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.0158 0.0126 0.0245 0.0241 0.00789 0.00821 0.00228 0.002 U 0.0252 0.024 0.00957

6010B Barium mg/l 0.274 2 -- 0.0993 0.107 0.129 0.128 NS NS 0.0725 0.138 0.205 NS 0.235

6010B Beryllium mg/l -- -- -- 0.002 U NS NS NS NS NS 0.002 U NS NS NS 0.002 U

6010B Cadmium mg/l -- -- -- 0.002 U NS NS NS NS NS 0.002 U NS NS NS 0.002 U

6010B Chromium mg/l -- -- -- 0.01 U NS NS NS NS NS 0.01 U NS NS NS 0.01 U

6010B Cobalt mg/l -- -- -- 0.01 U NS NS NS NS NS 0.01 U NS NS NS 0.01 U

9056MOD Fluoride mg/l 0.486 4 -- 0.164 0.235 J+ 0.219 0.217 NS NS 0.26 0.146 0.38 NS 0.317

6010B/6020 Lead mg/l -- -- -- 0.002 U NS NS NS NS NS 0.002 U NS NS NS 0.002 U

6010B Lithium mg/l 0.0708 0.0708 -- 0.0418 0.0445 0.0281 0.0286 NS NS 0.0165 0.0483 0.0296 NS 0.0314

7470A Mercury mg/l -- -- -- 0.0002 U NS NS NS NS NS 0.0002 U NS NS NS 0.0002 U

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U 0.005 U 0.005 U NS NS 0.005 U 0.005 U 0.005 U NS 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.01 U NS NS NS NS NS 0.00922 0.01 U NS NS 0.002 U

6010B/6020 Thallium mg/l -- -- -- 0.002 U NS NS NS NS NS 0.002 U NS NS NS 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.102 1.18 0.35 J 0.35 NS NS 0.414 2.06 0.765 J NS 1.18 J

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)
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Table 2-3

Summary of Analytical Results

October 2015 through November 2019 Sampling Events

Kansas City Board of Public Utilities

Nearman Creak Power Station Bottom Ash Pond

MW-13

11/26/2019

MW-14

10/1/2018

MW-14

11/19/2018 

MW-14

7/2/2019

MW-14

11/26/2019

MW-15

10/1/2018

MW-15

11/19/2018 

MW-15

7/1/2019

MW-15

11/26/2019

MW-16

11/19/2018 

MW-16

7/1/2019

MW-16

11/25/2019

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 0.2 U 0.2 U NS 0.2 U 0.2 U 0.2 U NS 0.2 U 0.2 U NS 0.217 0.2 U

6010B Calcium mg/l 252.1 -- -- 115 200 NS 114 130 78.3 NS 88 71.4 NS 246 224

9056MOD Chloride mg/l 24.82 -- -- 21.3 21.5 NS 10.5 12.9 16.4 NS 17.4 13.9 NS 2.54 4.01

9056MOD Fluoride mg/l 0.486 -- -- 0.405 0.208 NS 0.231 0.265 0.462 NS 0.282 0.486 NS 0.155 0.136

9040C pH su 6.56 - 8.29 -- -- 7.08 J 6.7 J NS 7.21 J 7.11 J 7.45 J NS 7.71 J 7.45 J NS 6.76 J 6.76 J

In Situ pH su 6.34 - 8.60 -- -- 7.01 6.7 6.804 6.93 6.94 6.9 6.878 7.55 7.34 6.863 6.58 6.8

9056MOD Sulfate mg/l 198.7 -- -- 165 221 NS 82 121 194 NS 164 162 NS 172 123

2540 C-2011 Total Dissolved Solids mg/l 959.2 -- -- 580 839 NS 490 533 505 NS 496 452 NS 942 784

Appendix IV - Assessment Monitoring

6010B/6020 Antimony mg/l -- -- -- 0.002 U NS NS 0.002 U 0.002 U NS NS 0.002 U 0.002 U NS 0.002 U 0.002 U

6020 Arsenic mg/l 0.035 0.035 0.035 0.0201 0.002 U 0.002 U 0.002 U 0.002 U 0.00482 0.00509 0.00324 0.0104 0.035 0.0341 0.0342

6010B Barium mg/l 0.274 2 -- 0.251 0.0765 NS 0.074 0.0864 0.107 NS 0.097 0.103 NS 0.259 0.257

6010B Beryllium mg/l -- -- -- NS NS NS 0.002 U NS NS NS 0.002 U NS NS 0.002 U NS

6010B Cadmium mg/l -- -- -- NS NS NS 0.002 U NS NS NS 0.002 U NS NS 0.002 U NS

6010B Chromium mg/l -- -- -- NS NS NS 0.01 U NS NS NS 0.01 U NS NS 0.01 U NS

6010B Cobalt mg/l -- -- -- NS NS NS 0.01 U NS NS NS 0.01 U NS NS 0.01 U NS

9056MOD Fluoride mg/l 0.486 4 -- 0.405 0.208 NS 0.231 0.265 0.462 NS 0.282 0.486 NS 0.155 0.136

6010B/6020 Lead mg/l -- -- -- NS NS NS 0.002 U NS NS NS 0.002 U NS NS 0.002 U NS

6010B Lithium mg/l 0.0708 0.0708 -- 0.0358 0.0297 NS 0.015 U 0.0154 0.0428 NS 0.0295 0.0414 NS 0.0635 0.0646

7470A Mercury mg/l -- -- -- NS NS NS 0.0002 U NS NS NS 0.0002 U NS NS 0.0002 U NS

6010B Molybdenum mg/l 0.005 0.100 -- 0.005 U 0.005 U NS 0.005 U 0.005 U 0.005 U NS 0.005 U 0.005 U NS 0.005 U 0.005 U

6010B/6020 Selenium mg/l 0.0562 0.0562 -- 0.01 U NS NS 0.002 U 0.01 U NS NS 0.002 U 0.01 U NS 0.002 U 0.01 U

6010B/6020 Thallium mg/l -- -- -- NS NS NS 0.002 U NS NS NS 0.002 U NS NS 0.002 U NS

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.2 5 -- 0.546 0.138 J NS 0.69 J 0.107 1.35 J NS 0.219 J 0.398 NS 1.69 J 0.995

Notes:

Samples were collected when the BA Pond was in a Detection Monitoring Program

Samples were collected when the BA Pond was in an Assessment Monitoring Program

1 = Calculated background limit as calculated as part of the January 7, 2019 assessment of the November 2019 assessment monitoring event.

2 = Groundwater Protection Standards established for the BA Pond by comparing calculated background limits, MCLs, and §257.95(h)(2) criteria,  Appendix B

3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.

B = The same analyte is found in the associated blank

BA = Bottom Ash

J = Result qualified as estimated

J+ = Result qualified as estimated with potential high bias

J- = Result qualified as estimated with potential low bias

MCL = Maximum Contaminant Level

mg/l = milligram per liter

NA = Not Available

NS = Not Sampled or Not Measured

pCi/L  = picocurie per liter

su = Standard Units

U = Non Detect at the identified concentration

U* = Qualified as non detect during data validation process

V = The sample concentration is too high to evaluate accurate spike recoveries (Lab Qualifier)

O1 = The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. (Lab Qualifier)

Sample Location

Sample Date
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1 - Piezometric surface was inferred using groundwater elevation
     data collected on July 2, 2019 and should be 
     considered approximate.
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FIGURE 2-3
NOV. 25 2019  POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Legend

�� Monitoring Well

Approximate Groundwater Flow Direction
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Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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     data collected on November 25, 2019 and should be
     considered approximate.
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APPENDIX A – NOTIFICATIONS RELATED TO GROUNDWATER 
  



  

 

9400 Ward Parkway \ Kansas City, MO 64114 

O 816-333-9400 \ F 816-333-3690 \ burnsmcd.com 

April 29, 2019 

 

Mr. Wally (Walter) Mack 

Hydrogeologic Unit Chief 

Kansas Department of Health and Environment - Bureau of Waste Management 

1000 SW Jackson, Suite 320 

Topeka, KS 66612-1366 

 

Re: Updated Groundwater Monitoring System Certification for the 

Kansas City Board of Public Utilities - Nearman Creek Power Station Bottom Ash Pond  

 

Dear Mr. Selm: 

 

On behalf of the Kanas City Board of Public Utilities (BPU), Burns & McDonnell Engineering Company, 

Inc. (Burns & McDonnell) is hereby submitting an updated certification to the groundwater monitoring 

system at Nearman Creek Power Station’s Bottom Ash Pond. Four additional monitoring wells (MW-13, 

MW-14, MW-15, and MW-16) were installed by Burns & McDonnell in 2018 on behalf of BPU. Details 

regarding the additional monitoring well installations are provided in the Alternate Source Demonstration 

for the Nearman Creek Power Station Bottom Ash Pond prepared by Burns & McDonnell (dated 

December 12, 2018).   

 

This letter supersedes the original Groundwater Monitoring System Certification prepared by Burns & 

McDonnell (dated June 15, 2016) and has been prepared to support compliance with the United States 

Environmental Protection Agency’s (EPA’s) Hazardous and Solid Waste Management System; Disposal 

of Coal Combustion Residuals from Electric Utilities; Final Rule (Final Rule, 40 CFR Parts 257 and 261).  

The Nearman Creek Power Station Bottom Ash Pond meets the definition of a Surface Impoundment as 

presented in the Final Rule and is therefore subject to groundwater monitoring requirements identified in 

40 CFR §257.91. 

 

The pre-existing groundwater monitoring system and the additional 2018 monitoring well installations are 

screened and in hydraulic connection within the uppermost alluvial aquifer. Monitoring wells MW-13, 

MW-14, MW-15, and MW-16 have been added to the pre-existing groundwater monitoring system and 

will continue to be monitored in accordance with the groundwater monitoring requirements set forth in 40 

CFR §257.93 through §257.95. The updated groundwater monitoring system is summarized in the 

enclosed table and figure. Monitoring well construction diagrams of MW-13, MW-14, MW-15, and MW-

16 are provided in Attachment 1. 

 

As set forth herein, and in accordance with 40 CFR §257.91(f), Burns & McDonnell certifies that the 

groundwater monitoring system for the Nearman Creek Power Station Bottom Ash Pond has been 

designed and constructed to meet the requirements of section 40 CFR §257.91.  

 

Limitations 

This letter has been prepared in accordance with generally accepted environmental engineering practices 

for groundwater quality assessment and reporting.  Conclusions contained herein are Burns & 

McDonnell's interpretation of readily available data and constitute a professional opinion based on said 

data.  No other warranty, expressed or implied, is made as to the information included in this document.  

If others make conclusions and recommendations based on data contained herein, such conclusions and 

recommendations are the responsibility of others. 



Mr. Wally (Walter) Mack 

Kansas Department of Health and Environment - Bureau of Waste Management 

April 29, 2019 

Page 2 

 

 
Burns & McDonnell has exercised reasonable skill, care, and diligence in preparation of this letter in 

accordance with customarily accepted standards of good professional practice in effect at the time this 

report was prepared.  

 

Special risks are inherently associated with the characterization and description of groundwater, 

including, but not limited to groundwater occurrence, site geology, and site hydrogeology.  Even a 

comprehensive groundwater assessment and/or monitoring program using appropriate equipment, 

implemented by experienced personnel under the direction of trained professionals, may fail to detect 

certain conditions.   

 

Changes in subsurface conditions can be influenced by many factors.  These factors include but are not 

limited to management of surrounding areas, seasonal rainfall fluctuations, changes in drainage conditions 

in and around the site, and groundwater occurrence.  Over time, actual conditions discovered are subject 

to variation because of natural occurrences and/or man-made intervention on or near the site. 

 

If you have questions regarding the information presented herein please contact me at 816-822-3069 or 

Mr. Brian R. Hoye, PG at 816-823-6257. 

 

Sincerely, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mr. Scott A. Martin, PE      Mr. Brian R. Hoye, PG 

Professional Engineer        Project Manager 

 

BRH/sam 

 

Attachments 

cc: Ingrid Setzler (BPU), Keith Brown (BPU) 

Mike Selm (Kansas Department of Health & Environment) 

 



TABLE 

 



Existing Groundwater Monitoring Well Network

Nearman Creek Power Station

Kansas City, Kansas

Top Ground

Montirong Date Up or Down of Casing Surface

Well of Graident of Northing Easting Elevaiton Elevation Thickness Top Bottom

ID Installation Bottom Ash Pond (ft amsl) (ft amsl) (feet) (ft amsl) (ft amsl) (feet amsl) (ft bgs) (ft bTOC)

MW-2A October 2015 Down (Cross) 323923.39 2937911.60 747.86 744.99 5.00 721.18 715.70 716.18 28.81 31.68

MW-3 September 1982 Up 323434.49 2938160.38 750.48 748.48 20.00 728.48 715.78 715.78 32.70 34.70

MW-4 January 1983 Up 322800.43 2937915.96 746.99 745.69 20.00 725.69 715.24 715.24 30.45 31.75

MW-8A October 2015 Down 323462.96 2937093.00 750.12 747.59 5.00 719.95 714.47 714.95 32.64 35.17

MW-10 October 2015 Down 323844.68 2937474.63 745.30 742.69 5.00 720.80 715.32 715.80 26.89 29.50

MW-13 September 2018 Up (Cross) 325317.62 2938817.53 747.81 745.06 5.00 719.33 713.85 714.33 30.73 33.48

MW-14 September 2018 Down 324361.67 2936503.71 749.18 746.08 5.00 720.91 715.43 715.91 30.17 33.27

MW-15 September 2018 Up (Cross) 323020.60 2935004.36 752.88 750.20 5.00 725.18 719.70 720.18 30.02 32.70

MW-16 November 2018 Up 322808.22 2939131.62 748.43 745.67 5.00 720.92 715.44 715.92 29.75 32.51

Notes:

amsl - above mean sea level

bgs - below ground surface

bTOC - below top of casing

ft - feet

1. Survey data provided by Atlas Surveyors on Survey of Monitoring Wells  dated Dec. 4, 2018.

Well Screen Constructed Well Total Depth

Groundwater Monitoring Wells

\\bmcd\dfs\Clients\ENS\KCBPU\88777_CCRGWMON\Studies\Deliverables\Groundwater\Certification of Groundwater Monitoring Well Network\MW Cert._Update 2019\Attachments\Tables\

GW MW Network.xlsx Page 1 of 1



 

 

FIGURE 
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Issued: April, 10 2019
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MONITORING WELL LOCATIONS
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Legend

@A BA Pond Monitoring Well - Downgradient

@A BA Pond Monitoring Well - Upgradient

Copyright:© 2013 National

Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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Notes

1. Upgradient Monitoring Wells MW-13 and MW-15 are also located
hydraulically cross-/side-gradient from the Bottom Ash Pond.



 

 

ATTACHMENT 1 – MONITORING WELL DIAGRAMS 



MW-13
CONSTRUCTION RECORD

MONITORING WELL

Z:\CLIENTS\ENS\KCBPU\88777_CCRGWMON\STUDIES\MODELING\MW CAD FILES\MW 13 CONSTRUCTION DIAGRAM.DWG



MW-14
CONSTRUCTION RECORD

MONITORING WELL

Z:\CLIENTS\ENS\KCBPU\88777_CCRGWMON\STUDIES\MODELING\MW CAD FILES\MW 14 CONSTRUCTION DIAGRAM.DWG



MW-15
CONSTRUCTION RECORD

MONITORING WELL

Z:\CLIENTS\ENS\KCBPU\88777_CCRGWMON\STUDIES\MODELING\MW CAD FILES\MW 15 CONSTRUCTION DIAGRAM.DWG



MW-16
CONSTRUCTION RECORD

MONITORING WELL

Z:\CLIENTS\ENS\KCBPU\88777_CCRGWMON\STUDIES\MODELING\MW CAD FILES\MW 16 CONSTRUCTION DIAGRAM.DWG



 

 

APPENDIX B – STATISTICAL EVALUATION 
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Limit = 0.272

Prediction Limit
Interwell Non-parametric

Constituent: Boron    Analysis Run 8/26/2019 10:05 AM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.20 For the statistical analyses of groundwater by Burns & McDonnell only. EPA

m
g/

l

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 29 background values.  65.52% NDs.  Report alpha = 0.1212.  Individual comparison alpha = 0.03179.  Most recent  
point for each compliance well compared to limit.  Distribution was found to be non-normal after removal of suspect  
values, so outliers could not be identified.  Seasonality was not detected with 95% confidence.   

Exceeds Limit:  MW-8A
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Prediction Limit
Interwell Non-parametric

Constituent: Molybdenum    Analysis Run 8/26/2019 10:06 AM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.20 For the statistical analyses of groundwater by Burns & McDonnell only. EPA
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  All background  
values (n = 31) were censored; limit is most recent reporting limit.  Report alpha = 0.1143.  Individual comparison  
alpha = 0.02988.  Most recent point for each compliance well compared to limit.  Distribution was found to be non-
normal after removal of suspect values, so outliers could not be identified.  Seasonality was not detected with 95%  
confidence.   

Exceeds Limit:  MW-8A
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Constituent: Sulfate    Analysis Run 8/26/2019 10:06 AM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.20 For the statistical analyses of groundwater by Burns & McDonnell only. EPA
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Background Data Summary: Mean=122.7, Std. Dev.=30.3, n=29.  Seasonality was not detected with 95% confidence.     
Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9803, critical = 0.926.    Report alpha = 0.05.  Individual  
comparison alpha = 0.0125.  Most recent point for each compliance well compared to limit.  EPA 1989 outlier  
screening was performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-8A



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N %NDs Transform Alpha Method
Boron (mg/l) MW-8A 0.272 n/a 7/1/2019 1.06 Yes 29 65.52 n/a 0.03179 NP Inter  (NDs)
Molybdenum (mg/l) MW-8A 0.005 n/a 7/1/2019 0.00524 Yes 31 100 n/a 0.02988 NP Inter  (NDs)
Sulfate (mg/l) MW-8A 195.7 n/a 7/1/2019 223 Yes 29 0 No 0.0125 Param Inter

Prediction Limit
BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR     Printed 8/26/2019, 10:09 AM
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BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.23 For the statistical analyses of groundwater by Burns & McDonnell only. EPA

m
g
/l

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 34 background values.  70.59% NDs.  Report alpha = 0.1053.  Individual comparison alpha = 0.02742.  Most recent  
point for each compliance well compared to limit.  Distribution was found to be non-normal after removal of suspect  
values, so outliers could not be identified.  Seasonality was not detected with 95% confidence.   

Exceeds Limit:  MW-8A, MW-10
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Constituent: CHLORIDE    Analysis Run 1/7/2020 2:55 PM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.23 For the statistical analyses of groundwater by Burns & McDonnell only. EPA

m
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Background Data Summary (based on cube root transformation): Mean=1.971, Std. Dev.=0.3971, n=34.  Seasonality  
was not detected with 95% confidence.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.946, critical =  
0.933.    Report alpha = 0.05.  Individual comparison alpha = 0.0125.  Most recent point for each compliance well  
compared to limit.  EPA 1989 outlier screening was performed on the background data.  No background outliers were  
found.

Exceeds Limit:  MW-8A
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Constituent: Molybdenum    Analysis Run 1/7/2020 2:55 PM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.23 For the statistical analyses of groundwater by Burns & McDonnell only. EPA
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  All background  
values (n = 36) were censored; limit is most recent reporting limit.  Report alpha = 0.1.  Individual comparison alpha =  
0.026.  Most recent point for each compliance well compared to limit.  Distribution was found to be non-normal after  
removal of suspect values, so outliers could not be identified.  Seasonality was not detected with 95% confidence.   

Exceeds Limit:  MW-8A
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Constituent: Sulfate    Analysis Run 1/7/2020 2:55 PM    View: AUG 2019 BKG Update

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.6.23 For the statistical analyses of groundwater by Burns & McDonnell only. EPA
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Background Data Summary: Mean=122.4, Std. Dev.=32.04, n=34.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9796, critical = 0.933.    Report alpha = 0.05.   
Individual comparison alpha = 0.0125.  Most recent point for each compliance well compared to limit.  EPA 1989  
outlier screening was performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-8A



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N %NDs Transform Alpha Method

Boron (mg/l) MW-8A 0.272 n/a 7/1/2019 1.06 Yes 34 70.59 n/a 0.02742 NP Inter  (NDs)

Boron (mg/l) MW-10 0.272 n/a 11/26/2019 1.36 Yes 34 70.59 n/a 0.02742 NP Inter  (NDs)

CHLORIDE (mg/l) MW-8A 24.82 n/a 11/26/2019 27 Yes 34 0 x^(1/3) 0.0125 Param Inter

Molybdenum (mg/l) MW-8A 0.005 n/a 11/26/2019 0.00953 Yes 36 100 n/a 0.026 NP Inter  (NDs)

Sulfate (mg/l) MW-8A 198.7 n/a 11/26/2019 324 Yes 34 0 No 0.0125 Param Inter

Interwell Pred Limits
BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR     Printed 1/7/2020, 2:57 PM



 

 

APPENDIX C – MONITORING WELL DEVELOPMENT FIELD DOCUMENTATION 



Well Development Form Page \ of \

Project Name: K\0ati.W)av\ Wm Do A K? A-ODYWILv t } Project Number: J i *5’°;.3 SW File Number: Well Name: VV\W ~ Tk Tv

Project Information Elevation of Piezometer

Facility Name: Po iaX/I- PtCA.Wt Ground Surface Elevation (GS): ■ Tj-WS. -S v

Location: KMStflS Cihu^ E QfaS>O i Top of Casing Elevation (TOC): •^Or

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP):

Well Information Well Voiume Calculation

Date Drilled: lO" fa' l5> to -^.o* >s

Borehole Depth: -^0 feet from GS 3/-^3 - i 0'Cjia- - Lfi/V

Casing Depth: ? 1 feet from T o<c

Depth to Top of Screen: 3 feet from To LL . _____ >, / -> A a-„ 3-3S6,

Depth to Bottom of Screen: 1 • bH feet from -f o 6

Filter Top Depth:____________Ml A- feet from

Filter Bottom Depth: feet from

Length of Casing Screened: hJbfi* ° feet 1 well volume (gallons) = intial height of water column (ft) x 0,0408 x (casing diameter (in))2

Type of Formation Screened: intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump

Observations During Development

Depth to Total Fluid Removed Temp, pH s.c. Tubidity Fluid Appearance and Remarks

Date Time Water* (ft) Depth* (ft) Gallons Total (degrees F) (units) (mS/cm) (NTU) (color, odor, etc.)

Ib-AJ 3\-b$ P 0 /2'3'c' ?-<2 0r,L*/v~

h /j h /h lu ■£) 3/UT 3-3 3-S T-A o--m C(J2<2Z^.

tf/as/h lit'- ll~hv J/./pfT 3-=r 3- a to-o OJUjOctS

M /a4/n tic'- 3# 11-51 33 1(0S /?.rc 33 CJLo c ^cAm.-

k fan in If*-. ll-hl J-s (H.V n-rc i-.a 0 ■ Slo~3- 3 To?
0

^(TlcVU/Kt-i /■/

LtfaHlrt lU-Ml 11*3) 31-Utr 3-3 US \uY‘ 3-3 n-zm IH% C0T)iac Im\

UfaHM 1(9:H s At-CPS' 33 3/-0 (3.(et 3-1 ami- M-b oceuotcA h>
H-51 3 ■(pS' 3-3 3. A wT 0 vj 0

<iilA<Vi/v£'tc'i r

l/U- H "V u-bl 3M0T 3-5 aft.o n. S os??> 95 - (
r j J

%1 ?M/vHu f o uj2lu

kimii*) \Wfa°\ AS' 3/-S' u.rc >• & 0.^1
.» -i °

Him hi I n 5 ^ if* M 31 • 0>s' 3-3 35:^
T 3

o-tn I3-T- cJUl &V
\ L?

1 "from i uc unies omeiwisTirerea in-Ranraras--------



Well Development Form Page \ of \

Project Name: Pctfcl/VIGiiA lAK.U Dj ?4 u>4o Dvvuu/lt Project Number: [ s-°U4 SW File Number: Well Name: tAV\J “3>

Project Information Elevation of Piezometer

Facility Name: PowH/£ PlftinP Ground Surface Elevation (GS):

Location: CifVj, SS N 1S<5S LIH3' v33>- E £3^ 0^0%, *io<Z Top of Casing Elevation (TOC): "Dj-'gjo •cf

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP): ^o^1)

Well Information Well yolun" e Calculation

Date Drilled:

Borehole Depth: feet from 56, OS'

2^bTlQ-oHD%)(^)L-

1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2

intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Casing Depth: £2- feet from -fpc

Depth to Top of Screen: feet from TOC-

Depth to Bottom of Screen: (g 5 <8 3- feet from t o O

Filter Top Depth: AJ(A feet from

Filter Bottom Depth: X (A feet from

Length of Casing Screened: o feet

Type of Formation Screened: & Uu.v»v<-'

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)Gallons Total

hrt ITTT T12).4~V V 0 lT5‘c =?■> 0-Zt>< °l^Ls> bgOiAjrt /b Cfocsutc^

Hf,3SVfl |4: 35" K-5T I'd ’I'D H,-rc l-.b O.w 3t i Ctoutfq

h Vas/n lw- 3a. IH-b o 43-4T /S' Z>o Uo.b*c /-®ok T(p -S CXM.iL

H fas'f/°\ H l ?MO IT IMS" i-°Z3l IHO CZg u uC^,

Hite fa 4’. Hi o 1 &H-0 IT Ceo n.vc l-Q(c‘7

M •' 5A iTto ^4-0 /s ^T IT-V0 M l‘DK°l 3s?-=t c o opx fL.

H/as/rf oa
C/ —:----------
M-o /S' IT' >4 l.cM

i'iu iii i unies otherwise noied in Kemarks



Well Development Form Page \ of \

Project information Elevation of Piezometer

Facility Name: |\)&(Xim/\,£uA ?0WKjfl- PltwAjr Ground Surface Elevation (GS): _*S^ST” . -51-

Location: K/Ju/VtAS OtK, VCA N ESQ.'Sot. qch'R- E S5-S0(Ao uS> Top of Casing Elevation (TOC): ino

Location in Decimal Degrees LatDD: LongDD: Measuring Point Elevation (MP): "144.1°

Well Information Weil Volume Calculation

Date Drilled:

Borehole Depth: feet from

Casing Depth: feet from T6C

Depth to Top of Screen: a-sM feet from t o O- Uf- 1<-V4a Lo

Depth to Bottom of Screen: feet from x(PC-

Filter Top Depth: a )IA feet from

Filter Bottom Depth: /UjA feet from

Length of Casing Screened: 3l 0.o feet 1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2

Type of Formation Screened \ 1/^.W X intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Project Name: K\g,OiVZ.WlCtW IN&U Project Number: URA SW File Number: Well Name: M K1 ~ H

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed

Gallons Total

Temp, 

(degrees F)

pH

(units)

S.C.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)

4 /aij M °\-Ho 0 tb ISVC 112 Shy
9-

VH2 n. AM H-l 2A. t> ‘SH l CMaiz

10- 11.3 Q JSl . 3o AM il 0f°\L\ CJUa.,
4 l\o l\<\ I ME ■3I-3D If m: 3M. O-Gj o O yi-^r

°T- ^■°I0 if JjM if-O ■iS. QLo SA, JML

10• b% M is. _1S1 M -iS. o-?/a ■ Li c ame .

tf/au/n fQ-i^ 31^0 /s ^0 b-uns lH-f C/jUk.fZ

bnftoiAA

^ uni55"0Tnsiwf3'S7T0Tsa in KsmarKS



Well Development Form Page \_of ^

Project Name: |\Wi2mn lAkt' _______ Project Number: SW File Number: Well Name: Wv t/O- ‘ftA

Project Information Elevation of Piezometer

Facility Name: IWtfwiaJA ?oititt- Pld/tV- Ground Surface Elevation (GS): M

Location: f^, N "S3t3M(s2T>'l E Top of Casing Elevation (TOC): • to

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP): < to

Well information Weil Volurr e Calculation

Date Drilled: \b - i

Borehole Depth: "St4-5 feet from
.ob ')4 •SI' -

3,0.44 (&• 040^ [ ' 3-^4 G\

1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2 

intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Casing Depth: ^"5 5^ feet from 'TOG

Depth to Top of Screen: , "5 <3 feet from foC

Depth to Bottom of Screen: *><5" "3 ^ feet from To<~

Filter Top Depth: /J feet from

Filter Bottom Depth: /O KV feet from

Length of Casing Screened: -*$>,0 feet

Type of Formation Screened: aAWLic^ Sc aaA

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)Gallons Total

4/34/14 14 • rv I4-S1 <3*5 ■ O O? 0 (& li.vc Ij h O.^TI 0Vre<2- Oth&k- 'OfLomvn

4/iM/fl Im;^q ot# 4 H ll(7.M‘C as 0-TM5 OUf/YZL ^ C^budlj 

4/S 4 /I4 4
“1^

HoT" 1. s D .%0\ W t>lowiv>
q /aq /iq m :3M i*. 35 3?. 5.0 4 /j is. rv a.i n.Ktt

</ J J
nt? otto /i

H/aq /h 14: 3 ? if. So 4 Ho n.o’L O-W in c£j&u.fl t/\

it /an /n 3«r- So 4 50 iar a 4 aSr.T' \yuLu. ciocutA

u /3k m IS. 30 3^-So 4 Sk T4 bxrt bH-5 Sti^tXoiAd/CA

4/aq ff°i 14:53 llSo 35.2* i a* Uff-r1’ T-.M <mi un
1 )

Cl nttdU^
H (2H /p l iso 3s\ 2-0 4 3 SL ixo’" tMkv
4/aqlrt

H: ^°\ ntio 35- etc 4 ?</ 1-4 bS (2, 35-4 CPp fXfg-
4 /^/f\ 15:02 ll bO 3*5^ 4 qn ll.-V0 X4 0.°I(S as. a i Lm (2-

■rrom t o 'c t t h i^ wnmwmu not^o in KuniarKs



Well Development Form Page \ of \

Project Name: (^PaEVWliln WtfiAt Do aMl U)D\aaj iv \+- Project Number: SW File Number: Well Name: 1/V\u0~\°

Project Information Elevation of Piezometer

Facility Name: rO«.a«?.PfluW Plr^/Or Ground Surface Elevation (GS):

Location: VScwmS U,Kj , N 33-3 <3 4P- 3gO E ^o Top of Casing Elevation (TOC): *9 45-3l $

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP): 5

Weli Information Weil Volurr e Calculation

Date Drilled: )0

Borehole Depth: %9<o feet from

ao.2,4Lo-OM^ (.9l VL -

1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2 

intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Casing Depth: ‘31 feet from -foe.

Depth to Top of Screen: \(e>, fa M feet from To

Depth to Bottom of Screen: 3U t, H feet from To

Filter Top Depth: Ml A feet from

Filter Bottom Depth: A3 (A feet from

Length of Casing Screened: j^o feet

Type of Formation Screened: oMWAt-A

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)Gallons Total

M/an/w (VAO <y?»o P 9 /(*•?*< >• ( l-QJH QiftP- broc^n

4 la* l to )5* 4-so ^4-U24 I4.I.'1- ^.\ \A\4- 63-> ‘fl/ahHi* divuiu }o citae.

man i to 1 S 4 o °l-3° 3b .u p 9-£> lu.r 7r-\ [MoX (3.4
1 j I
iVtis'ft' ____________

4 /34 /a rv-4 X 39 -to6/ /o-s t-\ iioi t L?S c JUio l k

4 / 3M /I4 /S-'5/ 4.30 ,7-S -v ll».V° 1,\ l-]0 4 //■ 6 Create.

M. /an /i4 lb: <hU ?*so n-s \-V\n Mic a iHi*- rlvOurW,

is: rA *\-y> Jq.bLi 3. b SLl -0 jlo-5 T-.\ |-I03i Is-S
1 0' „ 0 f

■rrcm roc times mnerwisuniui'ea in Remarks



Well Development Form Page V of

Project Name: KlPft/frvWXU uWA Vi o a  ^dboszmiA Project Number: //5424 |SW File Number Well Name: Wm-

Project Information Elevation of Piezometer

Facility Name: K^eal^mavo P&uoed. Piowf (ftt-kiw IH.I1 Id  r/iht> \ Ground Surface Elevation (GS): • 4A

Location: Cx^ir^ N 19~<=53> Top of Casing Elevation (TOC):

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP): "ZpAs^.

Well Information Well Volume Calculation

Date Drilled: Vfe

Borehole Depth: feet from

Casing Depth: 33, 4« feet from TO0'

Depth to Top of Screen: feet from -foe

Depth to Bottom of Screen: feet from T

Filter Top Depth: AJl-A feet from

Filter Bottom Depth: AJIA feet from

Length of Casing Screened: „ ,5.-6____________ feet

SS - 4o - ^.lo ^ ^|.(0

214d C° -ofoO tSL)z- 5^3 Ct p i

Type of Formation Screened:

1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2 

intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)Gallons Total

4/24//<] °l-3o ,^-Hd 9> 9 <20-o~ TrH o.^3 OvRfc (ltAl2.lc bfiODOVN

11-41 33-40 k 4 lU.o^ 7-3 o-XSO 53^ Cjl/)Ucliy.

4 /3H H°l u- M3 °l-1»0 35-H o 4 i>s,L 0 44 3 |H I
1/

/VLo c/xUa

4/anM II-5M 33 Hu A ja. 11i-<T ?u
J

CCD CKCtu\^

4 loLHl{°\ %-MO 4 1 Lp O.S5^ °)KA
. 0
YU^frlf/rj rXcucUi

4 Mh  h°[ bl-Ho L\ 2d lh°l 1-4 044 r CtoiA/rf/A J

l a /an /1°\ 13.: oT- 1-Jo 33-4n H 24 lu-y^ A 2, o.g'S-o as. 5-
' J

41 w/n )2' ia °t-b o 33.40 4 . 2* iu.rc T-. 4

4/2h  1i«\ 11: VU %h0 33-HO 4 52- 3-3 0.75^ ITU Sfij/tMij {/nucitj

4/34/n ii- n no 33-Hd *1 3l« Ic-V6 3-3 o-m II4 ‘tflityUt'l* MnurljA___

w/aw/n 12'21 53 H Ho llt-T01' 0443 J CfoiAtky- °__

/ a: as 32-4o k 44 11-0^ >.4 0.1MD lei-.4 rL&iA&A



Well Development Form (Continuation) Page ^ of ^

Project Name: ^ 1 t&s.001M fee.jJjon Project Number: Piezometer Number:
1 ..............■ ... ...........................

Observations During Well Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.
(pS/cm)

Fluid Appearance and Remarks 

(turbidity, color, odor, etc.)Gallons Total

Vwlh 11-bo %lo ZZ'H 0 /To’" w /dJjid/L

Him 1 h la'-Vj 32-^d H irr‘ o-«3S Ul-l M71A / CJUcufc.

HIM [ft l?Ad(s 33-</d H nrc oAl°l ^5-9 /WM / Cn>rt0.

HfMAn n- ai °l‘¥ 33- Ho U laD Up*!-’*' 7-7 0**83/ MTU / Oj UIl

HIM fa ir-HH %bo 3Mo H ri.r o-tti <2T-3 Ml Of /

h im hri 12: n °\<h* 31'W M lei lh-Yc o-xw 3l-L] A)1 tT / Cita/i.

*from TOC unles otherwise noted in Remarks 091294 Form WCI OP6-2



Well Development Form Page _l__of 1

Project Name: K\Pflgyy\ttV\ DMMXoom//rt <r Project Number: \ |SW File Number: Well Name: yvWvi-tH

Project Information Elevation of Piezometer

Facility Name: PowKAt PlCMfth Ground Surface Elevation (GS):

Location: KlMSGU f*k , N'&JHWU.fcl' Top of Casing Elevation (TOC):

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP): m°i.i^

Well Information Well Volume Calculation

Date Drilled: ~&o~ 1 %

Borehole Depth: ^b'O feet from (?*> 33.51- IT.OO - Up-21

Casing Depth: 'h'Z ,3,1- feet from 700
Uo-dUO-oHO^^3- C. a-0?^ Qn

Depth to Top of Screen: I^A‘11" feet from t bC

Depth to Bottom of Screen: '£>1151' feet from Tt>e

Filter Top Depth: K)]/\ feet from

Filter Bottom Depth: /OlP\ feet from

Length of Casing Screened: feet 1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2

Type of Formation Screened: a UuV’WvV <So -aA intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed

Gallons Total

Temp, 

(degrees F)

pH

(units)

S.C.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)

°\: <5° n-.oo 33- a\ SL io.°r T\ O-TT'S v>\>e k . I 12,000^

V.as it -,oo 33-a\ |Q-S°° iu 0.^51 ovj-e.»z. cXo#-*-

°i-.n /?.0o 33-31 A. 10-tP T-.3 Q. o? 1-S3 fjLoucU^

M FM« 33 - 3 4 I0-3°C 1-H o -~?3Cp 0 (lavIchroMJnA Vt ;

iiSL R.oo ,^■31 io-a ©C
T-5 o.Tar l°io C JLouclt^

4/23/n Ho l^QQ 33- ai IS |D-H*t
1-S 0.7-33 Ail. CXondLc^

W/33/H V.HH 17-vo 33-31 3 l« /0-$c 1-^ o.-jiu Ti-a.

4/33/i«l 11 oo 33- 2-1 3 _2i_ /0-tp° 1-3 o -"T- 43-n CJUox

*t-50 ll.oo 33- ai 34 i 0-*5° ±i 3Q-3>
4 tow 11-00 <33.5,1 3 a.i D-Le

OC >3 o- SSC lb-1 Oj?aie.

Trnm-TcxrnnBTTjinmWB-nnTsn-inTOiTOrKr-



Well Development Form Page of 3v

Project Name: K$gtvm\n___ (aWXA__ fWHXoomi’X Project Number: SW File Number: Well Name: v\AU\ * 13,

Project information Elevation of Piezometer

Facility Name: Pnutt/f? Pl/Ti/lt" Ground Surface Elevation (GS):

Location: \Lrtifaiti (xU. N 33-303.0X0 E 3_q3S’CXMSZ& Top of Casing Elevation (TOC): "=rSiX-(3 ^

Location in Decimal Decrees: LatDD: LongDD: Measuring Point Elevation (MP): ■ 0‘S

Well information Well Volurr e Calculation

Date Drilled: G{-£.

Borehole Depth: "S° feet from 33.ua- 14-33 = \°V-3

H-iCo-OHogiUy - 5- \S G\

1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2 

intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Casing Depth: feet from ToC

Depth to Top of Screen: 'gk'Wo feet from ^oc

Depth to Bottom of Screen: feet from T

Filter Top Depth: /j t j\ feet from

Filter Bottom Depth: /0 1A feet from

Length of Casing Screened: <^.o feet

Type of Formation Screened: & vWvAtA

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump .X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

s.c.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)Gallons Total

Mlalh 9-J5T 114-32 32. If A IH.>oC O-T-IB Q\k/Vt dCVia.K bHoiAlTA

HliHlrt 0| • wo w-n 33s‘ (s> 5 2 3-sr 3-s- ih -:t c VvHA VieC-LA ClotACliA

H/aH/n V.M 3 m-32 33-(p 3 3-t T-.o 'VA O.W3- Ml CJUxxrLo^-
^/AH/ft VSl tH'to. 3^-ua. 3-<T /«• 5" IH-D°C s* 0--y& DVc y z . dcut-k- hfiOWM th C.LoildM.

H/AH/ft °r-5H tH-32- 33.^2. 3-T lH-o ll?" vs 0-in- 23V VeeM UljDuLcLts^

mAnjft 1 O'- 60 ft.S* 33 .1* US' OvMtZ. dove t b^-DvovN

*4! Ml ft (O'- 0q {H- 52 33-b.X 3-5T 3(/v iirc ~1.°l 6.1-oo\ 33.0 VXjeiA

klw /(<i 14-U &?> -(flS. i-T ‘ H.o’c 1-S 03/s llio
z J <J -

£loucUj

4 twill io 'll Ik-U 3h.(f3L 3-s VJ 0-f/H <3/-l Cl ootd.cn

HUH fft lot m IH-U '5S-U-3L 3-T IT5“- lY /i.T-ll CnH,(L Mown

H Mill 10-31 IH-U 33- lei. 3-T 3sco |4.|oc T.5 O.JIZ mu UD\Aiv\

k Ism in [n: fa-UZ 3-^ \M0L o.qiS
J

CIav u c Lm
‘ }



Well Development Form Page ^_ of-3*

Project Name: k !?,a&iM-tm vO-W 0^W,o<r/vuMAt- Project Number: |SW File Number: Well Name: IWHlj

Project Information Elevation of Piezometer

Facility Name: - PVr^p- ioFfsik. lorcJ-v^/vA Ground Surface Elevation (GS): - 41"

Location: Kansas, OiFh , TfeS N E \T»0 41 Top of Casing Elevation (TOC): ‘^Pl^.R.2,

Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP):

Well Information Well Volume Calculation

Date Drilled: \ \ - i S ' (%

Borehole Depth: %0 feet from Q&. 3Q1U-^U0- <&.%

Casing Depth: Sl-'S' feet from t"b C

Depth to Top of Screen: ^Tt; 1 feet from -fOC- oW*%(jb.oHo^ (a)3- -
Depth to Bottom of Screen: '5'%^-S I feet from TO 0

Filter Top Depth: feet from

Filter Bottom Depth: ^ (A feet from

Length of Casing Screened: <t 0 feet 1 well volume (gallons) = intial height of water column (ft) x 0.0408 x (casing diameter (in))2

Type of Formation Screened: r^\\. ^o \c a\ Sis- ■'vvX intial height of water column (ft) = total depth (ft) - intial depth to water (ft)

Development Method

Equipment: Drilling Methods:

Surge Bail

Airlift Pump X

Observations During Development

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed

Gallons Total

Temp, 

(degrees F)

pH

(units)

S.C.

(mS/cm)

Tubidity

(NTU)

Fluid Appearance and Remarks 

(color, odor, etc.)

HI 3Mfl°l 13' K Q[.U)P M- T--o LjH 33-1
^/3M /l°l 13 • M % Uo H VO’ 1.0 di eiUxx,vz_

H/^4 /t°\ 1: /?•/' 1-g /./t* 3-H>

Hi±[n. iv.ay °1-UQ 33.-STp di U>-L/ 1-Q .B„Ll 1 C d o^G^-m

h /a i/fi /.?• 3 A *\-teD 32-51’ IP WaA
VC !■<? • 11 C £^o\H

umiA *?o Lii^
oC

Uk. Ip-i- C li.ftie.

^■LgD 33^ io &L Hg.fl
oc-

1-0 i-n-

'irom Tocuniss oinePWiS'S'Tiorfi'ci'in RsnrarRs.
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Groundwater monitoring wells

5.7 31.45

10:18

Not Measured Not Measured Not Measured 7.01 23.4

pH Temp© Ft. Water (after) Ft.Ground (after)

2A

14:26

5.75 31.45 31.68

Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

Not Measured

10:19

Not Measured Not Measured Not Measured 6.98 19.1 Not Measured Not Measured

Not Measured Not Measured

30 gal purged

10:18

Not Measured Not Measured Not Measured 6.99 19.3 Not Measured

Not Measured Not Measured

Not Measured Not Measured Not Measured 6.99 16.2 Not Measured

17.2 Not Measured Not Measured

10:22

Not Measured Not Measured Not Measured 7.01 17.2

10:20

Not Measured Not Measured Not Measured 6.97

Not Measured Not Measured Not Measured

115 gal purged Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured

Not Measured

MW-3 5.05 33.75 33.96 7.11 Not Measured 5.2 34.25

Not Measured

Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

10:25 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

10:24 Not Measured Not Measured Not Measured Not Measured Not Measured

10:23 Not Measured Not Measured Not Measured Not Measured

20 Not Measured Not Measured

10:29 Not Measured Not Measured Not Measured 6.98 18.8

10:28 Not Measured Not Measured Not Measured 7.01

Not Measured

10:27 Not Measured Not Measured Not Measured 7.11 Not Measured Not Measured Not Measured

Not Measured

10:32 Not Measured Not Measured Not Measured 6.91 17.1 Not Measured Not Measured

Not Measured Not Measured

10:30 Not Measured Not Measured Not Measured 6.95 18.2 Not Measured

Not Measured Not Measured

10:36 Not Measured Not Measured Not Measured 6.9 16.3 Not Measured

16.8 Not Measured Not Measured

10:34 Not Measured Not Measured Not Measured 6.91 16.4

10:33 Not Measured Not Measured Not Measured 6.92

15.7 Not Measured Not Measured

10:39 Not Measured Not Measured Not Measured 6.87 15.7

10:38 Not Measured Not Measured Not Measured 6.91

Not Measured

10:37 Not Measured Not Measured Not Measured 6.89 15.9 Not Measured Not Measured

Not Measured

10:41 Not Measured Not Measured Not Measured 6.87 15.3 Not Measured Not Measured

Not Measured Not Measured

10:40 Not Measured Not Measured Not Measured 6.88 15.5 Not Measured

Not Measured Not Measured

10:45 Not Measured Not Measured Not Measured 6.86 15.2 Not Measured

15.2 Not Measured Not Measured

10:44 Not Measured Not Measured Not Measured 6.86 15.2

10:42 Not Measured Not Measured Not Measured 6.86

Not Measured

14:00

14:05

14:10

14:14

14:20

14:23



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

Not Measured Not Measured Not Measured

10:25 Not Measured Not Measured Not Measured Not Measured Not Measured

120 gal purged 10:22 Not Measured Not Measured Not Measured Not Measured

10:21 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

10:30 Not Measured Not Measured Not Measured 7.43 24.8 Not Measured Not Measured

Not Measured Not Measured

10:27 Not Measured Not Measured Not Measured 7.42 29.6 Not Measured

Not Measured Not Measured

10:33 Not Measured Not Measured Not Measured 7.41 18 Not Measured

21 Not Measured Not Measured

10:32 Not Measured Not Measured Not Measured 7.41 19

10:31 Not Measured Not Measured Not Measured 7.4

16 Not Measured Not Measured

10:36 Not Measured Not Measured Not Measured 7.31 16.1

10:35 Not Measured Not Measured Not Measured 7.34

Not Measured

10:34 Not Measured Not Measured Not Measured 7.38 16 Not Measured Not Measured

Not Measured

10:38 Not Measured Not Measured Not Measured 7.3 16 Not Measured Not Measured

Not Measured Not Measured

10:37 Not Measured Not Measured Not Measured 7.3 16 Not Measured

Not Measured Not Measured

10:41 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

16 Not Measured Not Measured

10:40 Not Measured Not Measured Not Measured Not Measured Not Measured

10:39 Not Measured Not Measured Not Measured 7.2

Not Measured Not Measured Not Measured

10:44 Not Measured Not Measured Not Measured Not Measured Not Measured

10:43 Not Measured Not Measured Not Measured Not Measured

Not Measured

10:42 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

10:46 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

10:45 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

10:49 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

10:48 Not Measured Not Measured Not Measured Not Measured Not Measured

10:47 Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

10:52 Not Measured Not Measured Not Measured Not Measured Not Measured

10:51 Not Measured Not Measured Not Measured Not Measured

Not Measured

10:50 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

10:54 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

10:53 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

Not Measured Not Measured Not Measured

10:56 Not Measured Not Measured Not Measured Not Measured Not Measured

10:55 Not Measured Not Measured Not Measured Not Measured

2.37 31.7MW-4 2.3 31.61 31.9



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

MW-8A 9.35 34.95 35.17 9.4

Not Measured Not Measured Not Measured

12:13 Not Measured Not Measured Not Measured 7.39 21.9

40 gal purged 12:04 Not Measured Not Measured Not Measured Not Measured

35.05

11:32 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

12:24 Not Measured Not Measured Not Measured 7.4 19.2 Not Measured Not Measured

Not Measured Not Measured

12:19 Not Measured Not Measured Not Measured 7.41 20.8 Not Measured

Not Measured Not Measured

12:38 Not Measured Not Measured Not Measured 7.41 18.5 Not Measured

18.5 Not Measured Not Measured

12:34 Not Measured Not Measured Not Measured 7.4 18.1

12:29 Not Measured Not Measured Not Measured 7.41

Not Measured



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

Not Measured Not Measured Not Measured

225 gal purged 15:54 Not Measured Not Measured Not Measured Not Measured Not Measured

15:53 Not Measured Not Measured Not Measured Not Measured

MW-9 8.01 63.3 61.4 Not Measured Not Measured Not Measured Not Measured

Not Measured

15:56 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

15:55 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

15:59 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

15:58 Not Measured Not Measured Not Measured Not Measured Not Measured

15:57 Not Measured Not Measured Not Measured Not Measured

22 Not Measured Not Measured

16:02 Not Measured Not Measured Not Measured Not Measured Not Measured

16:01 Not Measured Not Measured Not Measured 7.25

Not Measured

16:00 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

Not Measured

16:04 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

16:03 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

16:08 Not Measured Not Measured Not Measured 7.2 16.9 Not Measured Not Measured

Not Measured Not Measured

16:07 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:06 Not Measured

Not Measured Not Measured Not Measured

16:10 Not Measured Not Measured Not Measured Not Measured Not Measured

16:09 Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured 7.21 18.1

16:05 Not Measured

Not Measured

16:12 Not Measured Not Measured Not Measured 7.17 16.3 Not Measured Not Measured

Not Measured Not Measured

16:11 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

16:15 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:14 Not Measured Not Measured Not Measured Not Measured Not Measured

16:13 Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:18 Not Measured Not Measured Not Measured Not Measured Not Measured

16:17 Not Measured Not Measured Not Measured Not Measured

Not Measured

16:16 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

16:20 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

16:19 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

Not Measured Not Measured

16:23 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:22 Not Measured Not Measured Not Measured Not Measured Not Measured

MW-9 16:21 Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:26 Not Measured Not Measured Not Measured Not Measured Not Measured

16:25 Not Measured Not Measured Not Measured Not Measured

Not Measured

16:24 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

16:28 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

16:27 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

16:31 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:30 Not Measured Not Measured Not Measured Not Measured Not Measured

16:29 Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

16:34 Not Measured Not Measured Not Measured Not Measured Not Measured

16:33 Not Measured Not Measured Not Measured Not Measured

Not Measured

16:32 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured

16:36 Not Measured Not Measured Not Measured 7.27 Not Measured Not Measured Not Measured

Not Measured Not Measured

16:35 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured

30 Gal purged 12:18 Not Measured Not Measured Not Measured 7.31 17.2 Not Measured

Not Measured 4.4 29.4

12:14 Not Measured Not Measured Not Measured 7.33 20.3

MW-10 3.325 29.4 29.65 Not Measured

16 Not Measured Not Measured

12:30 Not Measured Not Measured Not Measured 7.26 16.2

12:26 Not Measured Not Measured Not Measured 7.26

Not Measured

12:22 Not Measured Not Measured Not Measured 7.26 16.9 Not Measured Not Measured

Not Measured

MW-11 8.9 30.27 30.6 Not Measured Not Measured 8.91 30.35

Not Measured Not Measured

12:34 Not Measured Not Measured Not Measured 7.26 16 Not Measured

Not Measured Not Measured

14:14 Not Measured Not Measured Not Measured 6.56 17.2 Not Measured

22.8 Not Measured Not Measured

25 gal purged 14:10 Not Measured Not Measured Not Measured 6.55 18.7

14:07 Not Measured Not Measured Not Measured 6.6

15.3 Not Measured Not Measured14:27 Not Measured Not Measured Not Measured 6.58

Not Measured

14:20 Not Measured Not Measured Not Measured 6.57 16.7 Not Measured Not Measured



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

MW-12 7.34 31.05 31.38 Not Measured Not Measured

Not Measured

Not Measured Not Measured Not Measured 6 18.7 Not Measured Not Measured

7.35 31.1

25 gal purged

13:53

14:07

14:21

14:35

14:53

19.6 Not Measured

Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured

19.8 Not Measured Not Measured

15:44 Not Measured Not Measured Not Measured 7.13 18

30 Gal purged 15:40 Not Measured Not Measured Not Measured 7.02

Not Measured

MW-13 4.05 33.2 33.48 Not Measured Not Measured 4.09 33.22

Not Measured

15:52 Not Measured Not Measured Not Measured 7.2 17.2 Not Measured Not Measured

Not Measured Not Measured

15:48 Not Measured Not Measured Not Measured 7.16 17.1 Not Measured

20 gal purged 14:19

13.53 33.025 33.27

6.84 17.5

13.235 33.025

Not Measured Not Measured

MW-14 Not Measured Not Measured

Not Measured Not Measured Not Measured

16:02 Not Measured Not Measured Not Measured 7.1 18.9

15:56 Not Measured Not Measured Not Measured Not Measured

Not Measured

MW-15 Not Measured Not Measured

Not Measured Not Measured

14:39 Not Measured Not Measured Not Measured 7.2 12.6 Not Measured

14.2 Not Measured Not Measured

14:33 Not Measured Not Measured Not Measured 7.2 14.3

14:26 Not Measured Not Measured Not Measured 7.11

15.1

5.65 32.5

11:59 Not Measured Not Measured Not Measured 7.82 13.2

30 Gal purged 11:56

5.65 32.45 Not Measured

7.05Not Measured Not Measured Not Measured

Not Measured

12:04 Not Measured Not Measured Not Measured 7.73 10.6 Not Measured Not Measured

Not Measured Not Measured

12:01 Not Measured Not Measured Not Measured 7.79 13.3 Not Measured

Not Measured Not Measured

9.9 Not Measured Not Measured

12:09 Not Measured Not Measured Not Measured 7.69 9.3

12:06 Not Measured Not Measured Not Measured 7.71

Not Measured Not Measured

Not Measured Not Measured Not Measured Not Measured

Not Measured Not Measured Not Measured 6

pH and Temp Meter 

Ran out of battery

Not Measured



Groundwater monitoring wells

pH Temp© Ft. Water (after) Ft.Ground (after)Monitoring Well ID Time Ft.Water (before) Ft. Ground (before) (ft.bTOC)

MW-16 4.65 32.4 32.51 Not Measured Not Measured 4.7

19.8 Not Measured Not Measured

15:21 Not Measured Not Measured Not Measured 6.74 19.2

15:18 Not Measured Not Measured Not Measured 6.74

32.4

30 Gal purged 15:16 Not Measured Not Measured Not Measured 6.73 22.3 Not Measured Not Measured

Not Measured

15:26 Not Measured Not Measured Not Measured 6.73 17.7 Not Measured Not Measured

Not Measured Not Measured

15:23 Not Measured Not Measured Not Measured 6.74 18.2 Not Measured

17.7 Not Measured Not Measured15:29 Not Measured Not Measured Not Measured 6.78



 

 

APPENDIX D – GROUNDWATER SAMPLING FIELD DOCUMENTATION 



FIELD GROUND-WATER SAMPLING REPORT

DATE; <7 - SITE: Nearman - CCR PID READING at WELL HEAD (ppm): _____

PROJECT NUMBER: 88777_______  WEATHER: 4 Qc,; oK , p — A i^ t

WELL NUMBER
DEPTH TO WATER (ft):

TOTAL DEPTH (ft): a/a -x-^-p WELL DIAMETER (inches): _

PURGING

A

CASING VOLUME CALCULATION: ____ft of water X____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Dedtcated-BteddHTPump^Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

10O U UV O )<• Q 4 7-5 Uo. H S .o£ UgU

O-UO 3(PV L / 0 '7--34 W HC

\£ 1° fl.&O 3>O0 CMio
j 4- 0 .us -33-4 U 90,

(> &-<J ^OO 0,f, Tb'lr'

)^o UO ) D.(o9- > Hzs — ^4 &-Ko

uu 3«o o 3-00 b.% 1 UUS & ' •?/.>- - %„£> . O.qS ST, 82

CZMO loo c / L| , n 3/6 l US \ 0,C!S s^6s)

Continued on back (circle one) yes /(ffcF)

SAMPLING Equipment Used: <8gme"asaboveY Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

UQ5 fr&o (oS s 3 S( -Hi A uT —

FINAL DEPTH TO WATER (ft TOC): _______  TIME FINAL DEPTH TAKEN: \C S3

SAMPLE ID: ^ lb<^v\ SAMPLE ID FOR QC: ^^(3 ~( /o)

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & IV Parameters__________

FERROUS IRON (mg/L):__________________  IDWTOTAL: cMjO

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: T7J COMMENTS: fO\f\r

NAME SIGNATURE DATE

PREPARED: Jonathan Hermanson •

REVIEWED: ___________ :________~^__________________________  _________________



FIELD GROUND-WATER SAMPLING REPORT

DATE: - l~n . .SITF- Nearman - CCR PID READING at WELL HEAD (ppm): '

PROJECT NUMBER: 88777_______  WEATHER: ^L<o ?

WELL NUMBER _ _
DEPTH TO WATER (ft):

TOTAL DEPTH (ft): WELL DIAMETER (inches): ____5
PURGING ^ .

CASING VOLUME CALCULATION: ____ ft of water X____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used:<^St^teauladdeTPtjmp Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

l x lot, t <-<c( o.-W Z>-H /0-3M 7*5

0'4t> bfiX ___

l&o n.flo ^90 >C b '(eQC / 0/zrz. &•*(*

tloZS \.ZO ioo 6,MT- \ /?.?(? 10

/{,1° I4& s&s 6.W 0^1*5. - T® -1

lL.?< 'Srv i 0^c°( 4- G,0\ - 3X\ ^ .OX

7 MO I 3-644
~3<.£ o-o \ 1*5

Continued on back (circle one) yes / <eg?

SAMPLING Equipment Used: Safhe asaBdye Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

i 3.MD
PT

0 *64"? s 6-01 7 At

FINAL DEPTH TO WATER (ft TOC):. TIME FINAL DEPTH TAKEN: Itr L( V

SAMPLE ID:. SAMPLE ID FOR QC: ~_____________

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & IV Parameters______________ _

FERROUS IRON (mg/L):_____ “__________ . IDW TOTAL: Q • H ® f t I

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: -*r COMMENTS:^

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: Mr SITE:

PROJECT NUMBER: 88777

WELL NUMBER

cf_______

PURGING

Nearman - CCR P1D READING at WELL HEAD (ppm): ________ ;

__ WEATHER: ? fs . A -C K ^ ^ r *

DEPTH TO WATER (ft): l ^I'lb

TOTAL DEPTH (ft): WELL DIAMETER (inches): pL

CASING VOLUME CALCULATION: ____ft of water X____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Ijfedicated'Btaader Pump^PNondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH .
Temp
(C)

Conductivity 
(m mhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

S x Q.w. | M.f #

#.MO "£*© . .1.3-g___ /M.to

0J8O yt>o n. in w.q___ '•fc3 1 M, \0

&as>o 1 .*>.0 loo t-RO 1 i.o<r o.fc^o m.(o

o9,of |.(o£> yoo i«. a<? 0 \ ,ftO l q.io

Continued on back (circle one) yes /(Tt c T>

SAMPLING Equipment Used: Same as above Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

[<b*> .00 1U-10 —

FINAL DEPTH TO WATER (ft TOC): M.lD_________  TIME FINAL DEPTH TAKEN: 0*8

SAMPLE ID: v SAMPLE ID FOR QC: —* _____________

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 &IV Parameters_______________

FERROUS IRON (mg/L):_______^_________ IDW TOTAL: } > (* O

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: j^| COMMENTS: K/

PREPARED:

REVIEWED:

NAME

Jonathan Hermanson

SIGNATURE DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: q -TMA SITE: Nearman - CCR P1D READING at WELL HEAD (ppm): ________

PROJECT NUMBER: 88777_______  WEATHER: ^

WELL NUMBER ,
DEPTH TO WATER (ft):

WUAJ~ *1____________ , '■?
TOTAL DEPTH (ft): A}/Wjv-y>WELL DIAMETER (inches): 

PURGING '

CASING VOLUME CALCULATION: ____ftofwaterX____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used:Cpedicated Bladder PumB^>Nondedicated Bladder Pump Bailer Other_________

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O. 
(mg/L) .

Depth to 
Water 

(ft TOC)

e 1 VL.LI lo-«'H (1.0 LAS <Ua.

aq\o fl-MO fc.22- -21.! •%M!

mis o.8° go*> 'la* O-So* _£d?___

1.B-® W&G ~-x\s %.3L\

Continued on back (circle one) yes / no

SAMPLING Equipment Used£*5ameasgko^e Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

i.'xe 7-M W

FINAL DEPTH TO WATER (ft TOC):, MA______  _ TIME FINAL DEPTH TAKEN: _ M2 O

SAMPLE ID: SAMPLE ID FOR QC: Q

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & IV Parameters ___________

FERROUS IRON (mg/L):_________I_________  -IdW TOTAL:

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: ^ COMMENTS: AjlA-

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE

V
DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: ■ SITF: Nearman - CCR PID READING at WELL HEAD (ppm): _____

PROJECT NUMBER: 88777_______  WEATHER: Q fw, . Q-4P<-CY 4

DEPTH TO WATER (ft):
WELL NUMBER

V

PURGING

TOTAL DEPTH (ft): WELL DIAMETER (inches):
. -2

CASING VOLUME CALCULATION: ____ftofwaterX____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Dec(ioateg^lad’der_Purp^ Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity 
(m mhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 
(ft TOC)

pHo •TP 0 1 O .046 ^2-3 ^ 80___

>2^ OMb ~J e O p./5 / |2_ -'59.8 r?'l% RPpO

,as° Q.<bO Zoo
<{lo -4?.3 0.03 0

( Po %\\ /5*. 8>3 af.o -1-83 0-o& 9.0O

|3oO j f ao $ OO 7-M \S. 60 0. TGt 1 1 • 4? - <35,4 O, oq 9^80

\ 30 4 p.<?° iS.'tP 49' \ I'S’.s p . <7-01- 4.go

rl> it> 3oo ^.1 & /<• [9,^3 /5;t -

I3i$ l^oL O - 0 1 p-h -^0 Oo.oj? Q. g) O

lZ3iD <6? 1 0 • 86 a

Continued on back (circle one) $£e|Ts^BS5

SAMPLING Equipment Used: ^arng*as abov^ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

VS 6 5 O.Oft 7'8d Uov~5,'v
iTO ^ A

FINAL DEPTH TO WATER (ft TOC): ^

SAMPLE ID: *VUa)'

TIME FINAL DEPTH TAKEN: 1 H

°o A SAMPLE ID FOR QC: /f,*on pAh /4/Q>c>

PARAMETERS REQUESTED FOR ANALYSIS: APPend'x 111 & IV Parameters 

FERROUS IRON (mg/L): ----- --------------

METER MODEL No.: YSI 556 MPS 

CHECKED FLOW THROUGH CELL FOR LEAKS:

IDWTOTAL: sjo/

COMMENTS: Aj/A

PREPARED:

REVIEWED:

NAME

Jonathan Hermanson

SIGNATURE

%~\-

DATE



WELL NUMBER

IAaim- gOy

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp

(C).

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

HO %b£> ?, / cl b.^s /O- 2 (3 .00 Q.q o

9,oo
<3>,EX) ^ -go

U.'X-O 9 orP g, 1M i< £l joJm%___ 7-1^ - <*?. H <7- 6 O

\T>HO M-U> Jpo P5- 0. t 3 <8^1 O.OD ^-3 3

\?H 5 <$,0O 3 o o 7,(^1 /S'- 00 6 .8 1 ^ 7.0/ _^T-5 c> 00 ct-->o

|34 0 loO 7'^ f “><9 0 0. <9) C,*( 0-^0 Q.>0

<$,•80 tf. 0^5 <5. ~ ^ 7 a .dcJ °(,Ja

(<fOO („ ,(YO •?<3d 7./7 \Z'&> 0 . 0-G"! CAOO

COMMENTS



FIELD GROUND-WATER SAMPLING REPORT

DATE; -H - SITE- Nearman - CCR PID READING at WELL HEAD (ppm): ________

PROJECT NUMBER: 88777_______  WEATHER: ^K S ^ ______ :___

WELL NUMBER
DEPTH TO WATER (ft): If.feTL

mv mo  ^

TOTAL DEPTH (ft): WELL DIAMETER (inches):
PURGING ^ .

CASING VOLUME CALCULATION: ft of water X _gal!ons/ = 
in casing foot

total gallons/casing volume

Equipment U^ed: DedicaTecTEla^^Pnrnp=Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

J 7.^1 ____ Alj___

0<fto Q.Ho <9. If. 3 ^5_____

0'f>O ZOO a 44f ia.<t H-tL

l •’to J0& 7,^ ___0. ‘S'ffk m\ i q.®o

1. In 7.1S / HM oL O - o.Z3- ns ___ ___

MW a*oo Zm 3 AS ! *7 -0« (>A0

<*&> iMo 7*4 / £/<*%? o ■**((<, 4-tr

loot Jwv 3'Z.v (•4.00 7.^7 m.s H.t ? H .*y

Continued on back (circle one) yes (fhcL-—

SAMPLING Equipment Used:v-Same-a®^abot7e Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

---------
/H.00 ft <fA3- 1M-S —

FINAL DEPTH TO WATER (ft TOC):. 4.0 q __ TIME FINAL DEPTH TAKEN:

SAMPLE ID: MW-ltfcwoi SAMPLE ID FOR QC: ________ ,_______

PARAMETERS REQUESTED FOR ANALYSIS: APPenduc111 &IV Parameters_____________

FERROUS IRON (mg/L):______ ~___________ IDWTOTAL: ft3

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: p| COMMENTS: Ai \/\

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: 1 -&-K 

PROJECT NUMBER: 

WELL NUMBER

SITE:

88777

Nearman - CCR P)D READING at WELL HEAD (ppm):

WEATHER: <*\Q K S^-j

DEPTH TO WATER (ft): L\^°

PURGING f'l ,0

'TV.*-

r • r r
T0]IAL DEPTH . -WELL DIAMETER (inches^:

■ r'M> ' P 7

CASIN(?yOLUM.%CALCUL/|TlQN: ______ ftj^f waterX

S

malices/ = 
^ ’ "4 footin casin

’Mi 1)P$>Z ' N ,f-'

•*.rx ■ vxifex
^total gallos^/casing volume

ft
i. i.

v ’j.'.j , 

'■i
Equipment Used: Dedicated Bladder Pump) Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) PH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

Uo$ X. 7->\ \g.xs 99- 5 -7£i I ->1 Hso

\Pd Z.O© \1.Z5 _Q_ASl ____ S7.* - flc?X ^I.So

\\& 0.<$3r >00 7? .05 1 3.3^ O-CS* 0.CT ^(.CO

i ISU? 0 .<£0 5100 1.0L n.2\ i-iW i>l-« C?-MS y&o

\MS l«0 Is Loo d.-r* 1^.21 0. G6 8 3l-<? <9 -M/ Ll.<ZO

LIS “2.oo 19.17 0-^5 Pf.so

\'Go 6 .{*72 26-7 CI ,s ®

11 ^Cfr I “700 (oAt o • 8^ z*.0 O.tS 4f.S-@

HHS Z-. i ^ 2** bAt>__ ]?.?3 0-683 16*7- -8i'& *-zr ‘■/•So
Continued on back (circle one) / no

SAMPLING Equipment Used:
SamSkjaboviC^

Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

6-91 Rat 0.6*1$ W. tZ <°ts H .«s 5 —

FINAL DEPTH TO WATER (ft TOC): L^°________  TIME FINAL DEPTH TAKEN: O-’-^

SAMPLE ID: SAMPLE ID FOR QC:____=___________________

PARAMETERS REQUESTED FOR ANALYSIS: Appendix III & IV Parameters_________________

FERROUS IRON (mg/L):______ —_________ _ IDWTOTAL: |

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: ;H COMMENTS:_

PREPARED:

REVIEWED:

NAME

Jonathan Hermanson

SIGNATURE DATE

-2’l t\



WELL NUMBER

WUM»t3____________

r w 2 >* i \iy*>

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

PH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

llfo Z.ifO ,
1,00 ___ Hi -9^H 6-li

1\C< l.U Zms n-2o u.> ■-ntt Q.tt

^Iu©% z.<?3 ■ZOV tq.l^ U.IT- o-32 Ct.<*o

■z** &’&! n.zo t>-a*<6 P.oi -1Z.* 0-ZS ‘-i.'Zo

I'lKP 6- 7*1 l*N«l (t< ii -6 ^.<5

■
r..„ r.

—s---------*57 — t 1*5

f- r

^ i ^ C, 'Ts, •■3' A- T ^ "

' *'■* *
\ - 5 '(*

» '■■' 4 ' ‘-.j 'C ■f» T- i «

u

? ■ ■*
■*>■ ■ <

; '' * V T' «... f % ‘ . >1 Cl! "* i ,

,4 Vt t t ^ 1 ” 4 %» • % ; ’,> *, V , ; -K, -■ , *»••■

c <• * c ', ■_ ' T* a

!**■ ’V m. ‘ ' *’ . "SI

7 W~,

*** • . A ,.,i

5.q ) ■■ t
'» ’■• --'* '

* ^ ■'■*• < • " ..•*'• ^ •p ' ?>-5 . .:' . r:; ?i<
TS STT

‘1 ! ■■

C- ***, ^ ?n V *V^.\ \ 4 • ^ ^ -,'1 4 T . -t U' •i s; ’ 'i ■ ; *" \ :

« ***®\ N .. "t >
' ■j *<&*•*_

* - ' r-

11 1 4 *""'5 ^7T \T- • ** t)< 7 \ 1 ^ -

~ *7rTT & T *,,. c ci- \ ’ {HR
; if

5 -4 }
“i

S'' %I J*-‘ f ■^•] T*. f$ C \
; ^

Tx5h',’" -

^ .■ r' ' a.M>

COMMENTS

Aft.

#“ •

1 .
“f-fi '/ jit -



FIELD GROUND-WATER SAMPLING REPORT

DATE: . SITE:

PROJECT NUMBER: 88777

WELL NUMBER

' (g

PURGING

Nearman - CCR P|D READING at WELL HEAD (ppm): ,__

__ WEATHER: ^ O / (\ X, s JUo, \ ^ ^  

DEPTH TO WATER (ft): !?■ ^

TOTAL DEPTH (ft): MffHWp WELL DIAMETER (inches):

CASING VOLUME CALCULATION: ____ft of water X____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Dbdicgted Bladder Purfife, Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

-1 ~yoo 0 ■ 603— i -9 ■ 0 *3_ is; a_5=

0- H o "i?o P ) 0 b-l<H
(o\^___

— W-3-

)'QOO -J DO i .q \ 0 °t __ 1^9, )3qr

|Xt h3 ) ^
<u,°d

....
O-t. !■< &

joi* }, toO -j 0 0 37'S /,

1 0 loo In i° 83 oxca ! ■ i?X ir

jOctO OM'O li'O O L ) co.^a Ira- -1 g.q )^S 1 ^ p  f

IC& 5 ] 10 :l 3- O &Ci% Xj ,36> -c]ic] \^4jr

Continued on back (circle one) yes ( n6S>

SAMPLING Equipment Used: S^me as akjcwe Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

C '<K /OU ^(■3 0 ~ H' H /‘l^L \0.0S —---

FINAL DEPTH TO WATER (ft TOC): _______  TIME FINAL DEPTH TAKEN: I Z>3 &

SAMPLE ID: SAMPLE ID FOR QC: *__________________

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & IV Parameters__________________

FERROUS IRON (mg/L): ^_________ IDWTOTAL: £?- oj

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: jg] COMMENTS: AMAr_________________

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: ^ ~{^g \ _

PROJECT NUMBER: 

WELL NUMBER

RITE: Nearman - CCR PID READING at WELL HEAD (ppm): .

88777_______  WEATHER: t/Vv i/vAhfuk f

(VyW ' 15

TOTAL DEPTH
PURGING

1..... ; 1"" " L)

DEPTH TO WATER (ft):

(ft): WELL DIAMETER (inches):

ft of water X____gallons/ = ____total gallons/casing volume
in casing foot

CASING VOLUME CALCULATION: _

Equipment Used: JegcOcated BliHBeTPttmp^ Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(pais)

Flow Rate 
(ml/min) PH

Temp

(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

1 7<70 X 5° ° px. 3<A IL7- -6G.S i .Q5- Q.LA

h 6'Ho fo a - &■(?%(?
—H———^

l>oe> O-9?0 boo AAA (O-lbL lixlM o-.<5 9

t j - ~d~<j 2 o& 77.55 /AGAG - ^S.o © XT) AGS

id 0 \ - L> o 7 PS /CO . ‘g’S Q-QdJ Co ___ H'\t

------------

SAMPLING Equipment Used: /Safne as abovej> Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs,

/

//Go AgS H,\\ -A cvsy -----

FINAL DEPTH TO WATER (ft TOC): 

SAMPLE ID: WW-iC / C^Jo)

45
TIME FINAL DEPTH TAKEN: 5

SAMPLE ID FOR QC:

Appendix III & IV Parameters

L&o

PARAMETERS REQUESTED FOR ANALYSIS:

FERROUS IRON (mg/L): ^__________ IDW TOTAL:

METER MODEL No.: YSI 556 MPS 

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: Q (Ar

PREPARED:

NAME

Jonathan Hermanson

SIGNATURE DATE

- V py

REVIEWED:



FIELD GROUND-WATER SAMPLING REPORT

DATE: jg--I -\<\ - SITE: 

PROJECT NUMBER: 88777

WELL NUMBER

Min h C,______________

PURGING

Nearman - CCR pid  READING at WELL HEAD (ppm): __

__ WEATHER: ^*> <3.*y_______ _

DEPTH TO WATER (ft):

TOTAL DEPTH (ft): ^2.^ WELL DIAMETER (inches):

CASING VOLUME CALCULATION: ____ft of water X,____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: <dedirated~Bladder^uffl}!) Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

7 2oO c.o 1-f/g C.oH J Hpo

Q?d(<P
'$#£>

/ -2^3 till -^84.. '3- <k.9o

<2^3© 0-4,0 <^0 0 L^\ 1. 7 .7 a

1-ecP L&? j , -2 ? S 3 /IS Q-r> 3 *7- 90

I'UO 3®6 V ^ j 3> • £><?(,, ), a o L( . Q-5

Dl -VD 3s>° ) ~°l4d ■ 0 / St 7 • To

f. tl-O 3°° 1:3 03 1 . A £2.*U. 1 - 3

p f*
'Zoo L-^S lS-c>g 1 £ '2/s3Q. ''food. £ .^2 49o

Continued on back (circle one) yes /

SAMPLING Equipment Used:<^Same as-above Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

oioo '2cdO l. o-d'Z Q • 7a. - /O O . 0.33, 4\,9o -----

FINAL DEPTH TO WATER (ft TOC): _______  TIME FINAL DEPTH TAKEN: o

SAMPLE ID: MsJ — tG> f 6^ Q\ SAMPLE ID FOR QC: ___________________

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & IV Parameters________________

FERROUS IRON (mg/L): ___________  IDW TOTAL: c9 -g0 I

METER MODEL No.: YSI 556 MPS

CHECKED FLOW THROUGH CELL FOR LEAKS: jff\ COMMENTS: Jd /A.

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE DATE

~?-l ~l°\
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FIELD GROUND-WATER SAMPLING REPORT

DATE: D-Z&-iq SITE: KCBPU - Nearman pid  READING at WELL HEAD (ppm): —

PROJECT NUMBER: 88777________  WEATHER: ^(0% h

WELL NUMBER . _ ,
DEPTH TO WATER (ft): C»

__________ r „

TOTAL DEPTH (ft): WELL DIAMETER (inches): __ q L

PURGING

CASING VOLUME CALCULATION: ____ .ft of water X.____gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp

(C)
Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

|360 'T "3 <?o f a? H 1 70-0 Jo g

O-WO 3o O '3,01 n-LQ 0-^933, f.tm >S.

t5id P'S o 3°0 1 rO\ \%'<oS O. h 'R? 13.2 I ,33- 1^6

l3/<. bio /5.0.3 «- 2 1,00

Khvo 1 -fro "Joo 3 -oo f %.o\ 1 6-1,2.

i yi£> 7.00 <f.Qy I l &o O. Z.Z*i ■ 0.<Z(,

ft'bt? 'Z.HO "5 6 6* -q.o) 1 ~h .Lo n.~5 3^ 1. 05^

Continued on back (circle one) yes / fe)

SAMPLING Equipment Used: Sgme-as-abovg) Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

~^pT~ Z,.Ho 13-u> (9 - V'X. O '^«2. \2*C> -

FINAL DEPTH TO WATER (ft TOC): l2-€6__________ TIME FINAL DEPTH TAKEN:

SAMPLE ID: M hJ'ZOtlL HOZ. SAMPLE ID FOR QC:

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & select Appendix IV____________

FERROUS IRON (mg/L):. IDW TOTAL:

METER MODEL No.:
YSI MPS 556

CHECKED FLOW THROUGH CELL FOR LEAKS:^ COMMENTS: AO/A

NAME

PREPARED: Jonathan Hermanson 

REVIEWED: ___________________

SIGNATURE DATE 

> l



FIELD GROUND-WATER SAMPLING REPORT

DATE: N-Zfe-H . SITE: 

PROJECT NUMBER: 88777 

WELL NUMBER

Mi'u-'g,____________

KCBPU : Nearman pip READING at WELL HEAD (ppmT ~

____  WEATHER: Z a^K fC ; _______ ;___

DEPTH TO WATER (ft):

TOTAL DEPTH (ft): / WELL DIAMETER (inches): ^

PURGING

CASING VOLUME CALCULATION: ____ft of water X.____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: RggTc5t§(TBIadcler Pgjfop Nondedicated Bladder Pump Bailer. Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

DO.
(mg/L)

Depth to 
Water 

(ft TOC)

Moo X- S& z> /tj.rSL ab'H £-03

i<ios OMO loo zs-% a.*i tt.«S

IM i/i 0-% o O oaP’ L-1S l U.eo /. oz t| 27.x 1 .IS s

/«it< \-7<? LMS ;TS3 1 .azb 2,^( Z7. & <? -<RS l^.&S

tM"Zo h&O "Soo 7. Z3. I

•SOd /n-SS )>D7% 2-so ftes___

MSO 7 Mo 1.0Z& 2JH 26*/ tf. 46

Continued on back (circle one) yes /^fi|

SAMPLING Equipment Used: SjfmTasaBpve Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

1 <at >£ Z^o &’9LI itf.c5 I.OZ& 2Qtf —

FINAL DEPTH TO WATER (ft TOC): UT-________ TIME FINAL DEPTH TAKEN: / KTJS

SAMPLE ID: i-T.SAMPLE ID FOR QC: ——__________________

PARAMETERS REQUESTED FOR ANALYSIS: Appendix III & select Appendix IV____________

FERROUS IRON (mg/L):.

METER MODEL No.:
YSI MPS 556

CHECKED FLOWTHROUGH CELL FOR LEAKS:

IDWTOTAL: 4

COMMENTS: AJ IA

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE DATE

U-2-t-W



FIELD GROUND-WATER SAMPLING REPORT

DATE: h-'Zfe-H - SITE: KCBPU - Nearman

PROJECT NUMBER: 88777________ WEATHER: _

WELL NUMBER

______________
TOTAL DEPTH

PID READING at WELL HEAD (ppm): —»

IC°S/ S'

DEPTH TO WATER (ft): 1M(P

(ft): ^ j-^g WELL DIAMETER (inches): ^2

PURGING

aa

CASING VOLUME CALCULATION: ____ft of water X____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Usgdr-Pedlcated BlaclBgrfHtfat) Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

n*iD £ 6-^<3 /w LOU I.Cfl "??-3 3-f3 '/•HO

/MSS ©.*fo So d (p. (U^o i.fet 3±H \,*t 1 f.

I ^6>0 £ oo /. _ /. ?s XI >Ho

IS / ■ n.PiO-J }-ZZ .. 3^8- 1 \hHO

»S lo ( ' (oO 20 c) / M.g5 O-'&Ol 1,00 3^. 0 1 .>2 u

f <*/<=» 2.oo ?oo (flu / o-m,___ fr.w___ ?6.7 S .fc* II.*4 0

Continued on back (circle one) yes /^fTo*^)

SAMPLING Equipment Used: §ame-as-aM%e Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

Q.o o (a.<tO 1 3S..7- }' (» s> \xmo
—

TIME FINAL DEPTH TAKEN:FINAL DEPTH TO WATER (ft TOC): n -^0

SAMPLE ID: fhlAj-tf IC**402~ . SAMPLE ID FOR QC: ~ ________

PARAMETERS REQUESTED FOR ANALYSIS: APPendl* 111 & select Appendix IV

FERROUS IRON (mg/L): ~~ IDW TOTAL: £ 0

METER MODEL No.:
YSI MPS 556

cK

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: A) (A

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE DATE

/i



FIELD GROUND-WATER SAMPLING REPORT

DATE: tl&'ZL-M SITE: KCBPU - Nearman pid  READING at WELL HEAD (ppm):

PROJECT NUMBER: 88777________ WEATHER: £ , gtKcco** V-'

WELL NUMBER
__________________________ DEPTH TO WATER (ft): 'to-D T

^ . . O
TOTAL DEPTH (ft): d** WELL DIAMETER (inches):

PURGING

CASING VOLUME CALCULATION: ____ _ ft of water X____gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: Dedicated BiadtfeFTTJrn® Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

/®rs© X Q. U I.Id S -3=1. & "S 32 / (# ■ Q?

I6?S O-bfO 3e?0 in-yy 0 2(0 IQ.? -^o.s 243

ID ft.0,0 ^7. ofe, m-ys |.Z®g (4-4 -99.4* l.Ji (4.13

lb l.-Zo "So o 7.6k fe'Ob 1. (7^ 1^-5 -lo^S__ /.oS 14-13

la&o f,W5 •2 ©6 ^.&=h 1.131 12-*81 -lo^.Z 0.q< (fe.tt

/o^“S l,ao 'Z&b 7,oJ N'RU l, ____ H3 . ~l oi.L 6T2- /t>T3___

[j»n 7-Uo 1 -oT > <-(, ^ 1 ,1<KL iO.^o - trz., o O.C.2

lloS 2-%o 3&o ?.o^ IH.OiG 1.(^7- j| ,o% 4) -SB

iliO S.2o 3,00 7.0^ (, 11-<i -HU 3. c. •se (4.'3
Continued on back (circle one) |£e^ / no

SAMPLING Equipment Used: Safne ajTatjove -pOther

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

T urbidity 
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

(17 5 C{,oo “7.0? /q .pf<2> [‘Hoi- 10. =8 W -II/, 4 o mS Ho-\~Z
---

TIME FINAL DEPTH TAKEN:FINAL DEPTH TO WATER (ft TOC): (4.13

SAMPLE ID: MU - &C) f SAMPLE ID FOR QC: yvy(AJ- gfrjr^S 0- /v\vO'<ZPt o2.^P

PARAMETERS REQUESTED FOR ANALYSIS: APPcndlx 111 & select Appendix IV__________________________ _

FERROUS IRON (mg/L): IDW TOTAL:

METER MODEL No.:.
YSI MPS 556

CHECKED FLOW THROUGH CELL FOR LEAKS: ^1 COMMENTS: iOfA

NAME SIGNATURE

JonathanHermanson /| Jh. * \f
PREPARED: ___________ _______ ___________

REVIEWED: ______________________ _ __________________

DATE 

i I - Zb- *°t



WELL NUMBER

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min)

PH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

[t Z-G^> H.% ' \m 9-o <b O.qg /4.<3

kz& Cicero "%.oo 7.o^- /</.«» fe I- ho.m Q-U.% 74 'G

COMMENTS



FIELD GROUND-WATER SAMPLING REPORT

DATE: n-Zfc-tf - SITE: 

PROJECT NUMBER: 88777 

WELL NUMBER

t/VO/p-iP_______

PURGING

KCBPU - Nearman

WEATHER:

TOTAL DEPTH

P1D READING at WELL HEAD (ppm): -

. Q>M.tce>-i>4_____•

DEPTH TO WATER (ft): M>-^. t>

(ft): 2^^ WELL DIAMETER (inches):

CASING VOLUME CALCULATION: ____ftofwaterX____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used:<rDed1cated Bladder Puntp Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged.
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 
(ft TOC)

(Z*>0 r t ©6 £.95 OA =ho ir.z Sq , ft>.<SG

fZ°S &•*€> ?<50 KM* (.2^ *3-3°) ZM___ __

1210 0-#o too 1.21* Z.J 3 1<>M _LXJ /*.C^

Vf.iZ l. 7.0 ° I-Z7& LSZ )2M( J.M io c ®!

iZZo i.MS ■Jens £. 13 2 1 21*3 1-31 \%.o___ <5>QS

m<, 2®o &MZ. (•29-i /, Yl I'i.'j __

ZMO toO (oP* * loz ___

too L-l M /S’- C(^ 1 ' 3.1) /H-O © -S^t itp .^>S

Continued on back (circle one) yes /(ng>

SAMPLING Equipment Used: Spfrie as abovg) Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

ItHo -Z~$o |Sf3 I-ZR3 3- 1/ 1 H ■ o O -S^ / o.Sl -

FINAL DEPTH TO WATER (ft TOC): I Of 4________  TIME FINAL DEPTH TAKEN:

SAMPLE ID: /\AW~10____________ SAMPLE ID FOR QC: ______

PARAMETERS REQUESTED FOR ANALYSIS: APPendlx 111 & select Appendix IV

FERROUS IRON (mg/L):

METER MODEL No.:
YSIMPS 556

IDWTOTAL: jot!

CHECKED FLOW THROUGH CELL FOR LEAKS: ^ COMMENTS: \)IA

NAME

Jonathan Hermanson 
PREPARED: ___________________

REVIEWED: _______________

SIGNATURE

jsf*.

DATE

II-Z6-M_____



FIELD GROUND-WATER SAMPLING REPORT

DATETTihtis>''--n~.'^ 3^jgr’K^BPU~Nearman'

PROJECT NUMBER: 88777________ WEATHER: _

WELL NUMBER

PID READING at WELL HEAD 

lA m£./

(ppm):

tfiiuA

DEPTH TO WATER (ft): \0- -T-%

~ 1*3 ______ :___ Y7 —>

TOTAL DEPTH (ft): ^ ^ 1 < WELL DIAMETER (inches): Z.

PURG1NG

CASING VOLUME CALCULATION: ft of water X
in casing

_galions/ = 
foot

Jotal gallons/casing volume

Equipment UsedvBedicated^Iadaer-Pump Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount''
Purged
(gals)

Flow Rate 
(ml/min)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

I t*$£> o- g ^.3 for? s

O7 -S<9 \<o G-<(? I'A-'lo 0-^6o <1 ■ 1Z _ ~gw2___ —3-T §— l°-7B

h^<A f)(AO ILf. u-Z &,cl l| £•3=* . ~U. 3___ 2. S3 __

<=> The W.Uo 1 *5 r> (pA 5 < O. <7, u S'. £5 ___ Z.Jl V-a-9 f___

en.“i< o-so !3o /HTS e .9/6 £/. -9s\ 0 Z.IZ ' 0 ? *

{> 00 1 <£ a> O-T'-? Q.o* Lift

l.zn 1 So G ^ 1 ^.,3 1 O. Cj 1 <\ 3 -Q > - °r3.°i 1-13

oAftn i-Ho K O 'I.OD iH-i 1 0 -Oj F S Z.^So < -5-3____ ‘ ___

0%o-5> 1.to /So JJ.OO 2 ■ - ^ Li .•& 1 5 5 ___
Continued on back (circle one) / no

SAMPLING Equipment Used: (Sdmeas_ah5ve> Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

2'°o G I.TH \.Z& —

FINAL DEPTH TO WATER (ft TOC): _______ ' TIME FINAL DEPTH TAKEN: 09 ZQ

SAMPLE ID: M W-llJ c. SAMPLE ID FOR QC: _________________

PARAMETERS REQUESTED FOR ANALYSIS: Appendix III & select Appendix IV___________

FERROUS IRON (mg/L):

METER MODEL No,:
YSI MPS 556

CHECKED FLOW THROUGH CELL FOR LEAKS:

IDW TOTAL: ~ ° 0

COMMENTS: Jj(l\

PREPARED:

NAME

Jonathan Hermanson

REVIEWED:

SIGNATURE DATE

U-24-H



WELL NUMBER

Time 
(24 hr)

Amount 
Purged 

_ (9als)

Flow Rate 
(ml/m in)

PH
Temp

(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
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APPENDIX E – ANALYTICAL REPORTS AND DATA VALIDATION 



  

           

Memorandum 

 

Date:  August 26, 2019 

 

To:  Brian Hoye 

 

From:  Kortney Blaufuss 

 

Re:  Quality Assurance/Quality Control (QA/QC) Review of Analytical Data 

  Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas 

  Nearman Creek Power Station Bottom Ash Pond – July 2019 

  Project No. 88777                           

 

Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 

Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 

samples were collected July 1 through 3, 2019 and submitted to Pace Analytical National Center for Testing 

and Innovation of Mount Juliet, Tennessee (PACE) for analysis by one or more of the following methods:  

 

 Parameters      Analytical Method 

 Total Metals1      SW-846 6010B/6020 

 Total Mercury     SW-846 7470A 

 Total Dissolved Solids (TDS)    SM 2540 C-2011 

 Anions (chloride, fluoride, sulfate)   SW-846 9056A 

 pH       SW-846 9040C 

 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 

        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 

and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
2Project reporting requirements per the Sampling and Analysis Plan are for a combined radium-226/radium-228 

concentration. These were measured separately, and the combined result was calculated and reported by the laboratory. 

 

A Stage I data review was performed for Quality Assurance (QA)/Quality Control (QC) results in association 

with the samples collected to evaluate the results for any method-specific requirements.  Data qualifiers, 

when appropriate, were added to the data as recommended in the guidelines presented in National Functional 

Guidelines for Inorganic Superfund Methods Data Review (NFGI) (USEPA, 2017).  Any data qualifiers 

added during the course of this review are presented on Table 1. 

 

1. Chain-of-Custody (COC) – The relinquished and received signatures, times, and dates on the COCs 

were present.  The following were also noted: 

 

• Sample Delivery Group (SDG) L1115520 and L1115755:  Samples DUP-2, Floodwater 1 

and Floodwater 2 were placed on hold and not analyzed for this sampling event. 

  

• The lab noted upon arrival that sample containers for MW-8A were labeled as the Matrix 

Spike/Matrix Spike Duplicate (MS/MSD).  Upon receiving update sample collection 

information, the MS/MSD sample containers were re-labeled as MW-2A as indicated by the 

COC.  MS/MSD analyses were performed on the correct sample containers (MW-2A).          
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Memorandum (continued) 

2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the July groundwater sampling event.   

 

3. Holding Times – All samples were analyzed within the recommended method holding times except 

for the following:  

 

• The laboratory pH value for one or more samples in SDGs L1115520 and L1116030 were 

not measured within the recommended 24-hour holding time.  Because pH was also 

measured in the field at the time of sample collection and no significant differences were 

noted, these laboratory pH results were qualified as estimated (J) rather than rejected.    

 

4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.   

 

5. Laboratory Method Blanks – Method blanks were reviewed to determine the potential for sample 

cross contamination due to handling within the laboratory.  With the following exceptions, no 

detections of target analytes were noted in the method blanks: 

 

• Calcium was detected in the method blank for batch WG1313685 at a low-level 

concentration below the reporting limit.  The associated sample was greater than five times 

the method blank, so no qualifiers were required.  

 

• Sulfate was detected in the method blank for batch WG1310272.  The associated sample was 

greater than five times the method blank, so no qualifiers were required. 

 

• Radium-226 and radium-228 were detected in the method blanks.  Because the majority of 

the associated samples had combined radium values less than five times the combined blank 

value, the data was evaluated as follows: 

 

Historical data shows radium (226 and/or 228) has been detected above the reporting limit in 

more than one sampling event, and there is also a level of uncertainty in radium results that 

is not typically addressed, or relevant information provided for this scope of work.  Thus, 

rather than qualifying all samples nondetect (U) based on the radium-226/228 method blank 

detections, and because these data will be used for statistical analyses, the samples were 

qualified as follows: 

 

o SDG L1115755: All associated samples, except MW-3, had combined radium 

values less than five times the combined blank value.  It’s unknown if these 

combined radium results are due to possible cross-contamination or accurate 

concentrations.  Because combined radium has historically been detected in these 

wells, they were qualified as estimated (J) based on professional judgment. 
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Memorandum (continued) 

o SDG L1116033:  The associated sample had a combined radium value greater than 

five times the combined blank value.  Cross contamination was not a concern and no 

qualifiers were necessary.     

 

6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – The LCS contains 

a matrix similar to that of the sample that has been spiked with known concentrations of target 

analytes.  The LCS is prepared and analyzed by the same method as the samples.  As a measure of 

analytical accuracy, the results of the LCS are compared against the known analyte concentrations in 

the spike to determine the percent recovery (REC).  The purpose of the LCS is to determine the 

performance of the laboratory with respect to analyte recovery, independent of field sample matrix 

interference.  For some methods, the lab performed a LCSD.  The results between the LCS and 

LCSD were compared with each other for reproducibility using the relative percent difference 

(RPD).  All LCS/LCSD RECs and/or RPDs were within their respective QC limits. 

 

7. Matrix Spike/Matrix Spike Duplicates (MS/MSD) – MS/MSDs are typically run for organic and 

inorganic analyses.  A sample is split into three portions (original, MS and MSD), and a known 

amount of a target analyte is added (spiked) to two portions (MS and MSD) of the sample.  The 

results of these two portions are compared with each other for reproducibility using the RPD.  They 

are also compared against the unspiked portion of the sample for REC of the spike.  Qualification is 

typically limited to the spiked sample for any MS/MSD issues, unless otherwise noted. The site 

specific MS/MSD was performed on sample MW-2A.  All site-specific MS/MSD analyses were 

within their respective QC limits, except for the following: 

• Low MS/MSD RECs for calcium were noted.  However, the spike amount was less than four 

times the parent sample concentration.  No conclusion could be drawn from this MS/MSD 

analysis, and no qualification was necessary.   

• Sulfate MS/MSD results were flagged with an “E” by the laboratory to indicate that the 

concentration exceeded the calibration range of the instrument.  No conclusions could be 

made regarding the accuracy of these spikes, and no data were qualified.  

 

8. Laboratory Duplicate Results – In instances where a MS/MSD was not applicable, laboratory 

duplicate analyses were performed.  Laboratory duplicates provide information on the ability to 

reproduce lab results and to account for error introduced from handling, shipping, storage, 

preparation, and lab analysis.  All project-specific laboratory duplicate results were within control 

limits.     

 

9. Field Duplicate Results – Field duplicate results provide information on the ability to reproduce field 

results and account for error introduced from handling, shipping, storage, preparation, and analysis 

of field samples.  There are no specific USEPA criteria for qualifying data from field duplicate 

results. Depending upon the sample concentration, one of the following criteria based upon NFGI is 

applicable:   
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Memorandum (continued) 

• Is the compound detected in both portions?  

 

• If the sample concentrations are greater than 5 times the detection limit, then the maximum 

allowable RPD is 20 percent for water samples.   

 

• If the sample concentrations are less than 5 times the detection limit, then a sensitivity test is 

applied. For the sensitivity test, the sample concentrations must agree within ± the lower 

detection limit for water samples. 

 

• If the radium results are reported above their minimum detectable activity (MDA), the 

normalized difference (also called the relative error ratio) between the duplicate pair was 

calculated.  The maximum normalized difference is 1.96 for the radium samples.   

 

One field duplicate pair was collected for the July 2019 sampling event.  Table 2 presents the side-

by-side comparison of the field duplicate detections.  Qualifiers are not typically added based on the 

field duplicate review unless otherwise noted.  The higher of the two concentrations are considered 

more viable for use in reporting.   

 

• MW-2A // Dup-1:  All field duplicate results were adequately replicated.     

         

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in the following samples, to 

account for high concentrations of target analytes and/or matrix interferences: MW-8A, MW-13, 

MW-15, MW-16 and MW-10.  No qualifiers were added based on dilutions.   

 

11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  

Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  

The data are valid for use, as qualified, in reporting the results of this investigation.    

 

Attachments 

 

Table 1: Data Qualifiers 

Table 2: Field Duplicate Results (Detections Only) 

 



Sample 

Identification

Laboratory 

Number
Parameter(s) Data Qualifier Reason for Qualification

MW-2A L1115520-01

MW-3 L1115520-02

MW-4 L1115520-03

MW-8A L1115520-04

MW-13 L1115520-05

MW-14 L1115520-06

MW-15 L1115520-07

MW-16 L1115520-08

DUP-1 (MW-2A) L1115520-09

MW-10 L1116030-01

MW-2A L1115755-01

MW-4 L1115755-03

MW-8A L1115755-04

MW-13 L1115755-05

MW-14 L1115755-06

MW-15 L1115755-07

MW-16 L1115755-08

DUP-1 (MW-2A) L1115755-09

J - Qualified as estimated 

R - Data was rejected

Method Blank Detection 

Because combined radium has historically been detected 

in these wells, they were qualified as estimated (J) based 

on professional judgment.

See Text

JCombined Radium

Table 1

Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas

Nearman Creek Power Station Bottom Ash Pond – July 2019

pH J

Immediate pH analysis is recommended.  All pH 

measurements for these samples were performed more 

than 24 hours after sample collection.  Because field pH 

measurements were also recorded and no significant 

differences were noted, the results were qualified as 

estimated (J) rather than rejected (R).  
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Parameter Unit
MW-2A

L1115520-01

Dup-1

L1115520-09

Meets QC 

Criteria

Total Dissolved Solids mg/l 462 462 Yes

pH mg/l 8.23 J 7.17 J Yes

Chloride mg/l 8.82 8.96 Yes

Fluoride mg/l 0.230 0.229 Yes

Sulfate mg/l 86.3 87.2 Yes

Barium, Total mg/l 0.110 0.107 Yes

Calcium, Total mg/l 127 127 Yes

Lithium, Total mg/l 0.0204 0.0202 Yes

Parameter Unit
MW-2A

L1115755-01

Dup-1

L1115755-09

Meets QC 

Criteria

Radium-226 0.178 0.127

(Uncertainty) (+/- 0.213) (+/- 0.251)

Radium-228 0.140 0.269

(Uncertainty) (+/- 0.464) (+/- 0.448)

Radium-226 + 228 (Calc) pCi/l 0.318 J 0.396 J Yes

J - qualified as estimated 

mg/l = milligrams per liter

pCi/l = picoCuries/liter

QC = quality control

Yes

Table 2

Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas

Nearman Creek Power Station Bottom Ash Pond – July 2019

YespCi/l

pCi/l
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ANALYTICAL REPORT
July 22,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1115520

Samples Received: 07/03/2019

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

July 22,  2019

[Preliminary Report]

Stacy Kennedy
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by Pace National
is performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A/GW01  L1115520-01  GW Jonathan 
Hermanson

07/01/19 15:25 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1306715 1 07/06/19 11:52 07/06/19 11:52 JIC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 17:45 07/09/19 17:45 ST Mt. Juliet, TN

Mercury by Method 7470A WG1313705 1 07/18/19 14:00 07/18/19 21:51 TCT Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313685 1 07/18/19 14:56 07/19/19 12:08 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313694 1 07/18/19 14:34 07/18/19 18:31 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-3/GW01  L1115520-02  GW Jonathan 
Hermanson

07/01/19 16:45 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1306715 1 07/06/19 11:52 07/06/19 11:52 JIC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 18:45 07/09/19 18:45 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:03 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:16 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:12 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-4/GW01  L1115520-03  GW Jonathan 
Hermanson

07/02/19 09:45 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1307665 1 07/09/19 12:12 07/09/19 12:49 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307144 1 07/08/19 10:11 07/08/19 10:11 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 19:44 07/09/19 19:44 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:05 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:19 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:16 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-8A/GW01  L1115520-04  GW Jonathan 
Hermanson

07/01/19 14:05 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1306715 1 07/06/19 11:52 07/06/19 11:52 JIC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 20:03 07/09/19 20:03 LDC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 5 07/10/19 08:20 07/10/19 08:20 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:08 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:21 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:30 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-13/GW01  L1115520-05  GW Jonathan 
Hermanson

07/02/19 12:20 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1307665 1 07/09/19 12:12 07/09/19 12:49 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1306715 1 07/06/19 11:52 07/06/19 11:52 JIC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 20:23 07/09/19 20:23 LDC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 5 07/10/19 08:40 07/10/19 08:40 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:10 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:24 TRB Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-13/GW01  L1115520-05  GW Jonathan 
Hermanson

07/02/19 12:20 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:35 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-14GW01  L1115520-06  GW Jonathan 
Hermanson

07/02/19 08:10 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1307665 1 07/09/19 12:12 07/09/19 12:49 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307144 1 07/08/19 10:11 07/08/19 10:11 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 20:43 07/09/19 20:43 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:12 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:26 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:39 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15/GW01  L1115520-07  GW Jonathan 
Hermanson

07/01/19 12:15 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307144 1 07/08/19 10:11 07/08/19 10:11 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 21:01 07/09/19 21:01 LDC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 5 07/10/19 09:00 07/10/19 09:00 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:15 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:34 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:44 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-16/GW01  L1115520-08  GW Jonathan 
Hermanson

07/01/19 09:00 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307144 1 07/08/19 10:11 07/08/19 10:11 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 21:21 07/09/19 21:21 LDC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 5 07/10/19 09:20 07/10/19 09:20 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:21 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:37 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:48 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1/GW01  L1115520-09  GW Jonathan 
Hermanson

07/01/19 00:00 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1306964 1 07/08/19 07:28 07/08/19 09:40 TH Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307144 1 07/08/19 10:11 07/08/19 10:11 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1308403 1 07/09/19 21:40 07/09/19 21:40 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1306165 1 07/03/19 20:00 07/05/19 12:24 ABL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1306330 1 07/05/19 10:42 07/08/19 21:39 TRB Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1306331 1 07/05/19 19:47 07/08/19 02:53 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.

[Preliminary Report]

Stacy Kennedy
Pro jec t  Manager

 Project Narrat ive

Per attached nonconformance form, MS/MSD containers were initially labeled as MW-2A (as indicated by the chain of custody). 
Upon receiving updated sample collection information, MS/MSD sample containers were relabeled correctly as MW-8A. MS/MSD
analyses were performed on correct corresponding sample containers of MW-2A. SK 7/19/19
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 5 5 2 0

MW-2A/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 5 : 2 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 462 10.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.23 T8 1 07/06/2019 11:52 WG1306715

Sample Narrative: 

     L1115520-01 WG1306715: 8.23 at 21.9C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 8.82 1.00 1 07/09/2019 17:45 WG1308403

Fluoride 0.230 0.100 1 07/09/2019 17:45 WG1308403

Sulfate 86.3 5.00 1 07/09/2019 17:45 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/18/2019 21:51 WG1313705

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.110 0.00500 1 07/19/2019 12:08 WG1313685

Beryllium ND 0.00200 1 07/19/2019 12:08 WG1313685

Boron ND 0.200 1 07/19/2019 12:08 WG1313685

Cadmium ND 0.00200 1 07/19/2019 12:08 WG1313685

Calcium 127 V 1.00 1 07/19/2019 12:08 WG1313685

Chromium ND 0.0100 1 07/19/2019 12:08 WG1313685

Cobalt ND 0.0100 1 07/19/2019 12:08 WG1313685

Lithium 0.0204 0.0150 1 07/19/2019 12:08 WG1313685

Molybdenum ND 0.00500 1 07/19/2019 12:08 WG1313685

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/18/2019 18:31 WG1313694

Arsenic ND 0.00200 1 07/18/2019 18:31 WG1313694

Lead ND 0.00200 1 07/18/2019 18:31 WG1313694

Selenium ND 0.00200 1 07/18/2019 18:31 WG1313694

Thallium ND 0.00200 1 07/18/2019 18:31 WG1313694

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1115520 07/22/19 12:05 6 of 31

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1115520 07/22/19 17:19 6 of 31



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 5 5 2 0

MW-3/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 6 : 4 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 506 10.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.23 T8 1 07/06/2019 11:52 WG1306715

Sample Narrative: 

     L1115520-02 WG1306715: 7.23 at 21.9C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 7.37 1.00 1 07/09/2019 18:45 WG1308403

Fluoride 0.218 0.100 1 07/09/2019 18:45 WG1308403

Sulfate 66.9 5.00 1 07/09/2019 18:45 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:03 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.162 0.00500 1 07/08/2019 21:16 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:16 WG1306330

Boron ND 0.200 1 07/08/2019 21:16 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:16 WG1306330

Calcium 136 1.00 1 07/08/2019 21:16 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:16 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:16 WG1306330

Lithium 0.0239 0.0150 1 07/08/2019 21:16 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:16 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:12 WG1306331

Arsenic 0.00216 0.00200 1 07/08/2019 02:12 WG1306331

Lead ND 0.00200 1 07/08/2019 02:12 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:12 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:12 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 5 5 2 0

MW-4/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  0 9 : 4 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 358 10.0 1 07/09/2019 12:49 WG1307665

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.56 T8 1 07/08/2019 10:11 WG1307144

Sample Narrative: 

     L1115520-03 WG1307144: 7.56 at 13.3C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 8.22 1.00 1 07/09/2019 19:44 WG1308403

Fluoride 0.314 0.100 1 07/09/2019 19:44 WG1308403

Sulfate 64.1 5.00 1 07/09/2019 19:44 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:05 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.112 0.00500 1 07/08/2019 21:19 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:19 WG1306330

Boron ND 0.200 1 07/08/2019 21:19 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:19 WG1306330

Calcium 89.9 1.00 1 07/08/2019 21:19 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:19 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:19 WG1306330

Lithium 0.0177 0.0150 1 07/08/2019 21:19 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:19 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:16 WG1306331

Arsenic ND 0.00200 1 07/08/2019 02:16 WG1306331

Lead ND 0.00200 1 07/08/2019 02:16 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:16 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:16 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 5 5 2 0

MW-8A/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 4 : 0 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 636 10.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.25 T8 1 07/06/2019 11:52 WG1306715

Sample Narrative: 

     L1115520-04 WG1306715: 7.25 at 22.2C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.0 1.00 1 07/09/2019 20:03 WG1308403

Fluoride 0.251 0.100 1 07/09/2019 20:03 WG1308403

Sulfate 223 25.0 5 07/10/2019 08:20 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:08 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.201 0.00500 1 07/08/2019 21:21 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:21 WG1306330

Boron 1.06 0.200 1 07/08/2019 21:21 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:21 WG1306330

Calcium 105 1.00 1 07/08/2019 21:21 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:21 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:21 WG1306330

Lithium 0.0277 0.0150 1 07/08/2019 21:21 WG1306330

Molybdenum 0.00524 0.00500 1 07/08/2019 21:21 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:30 WG1306331

Arsenic 0.0128 0.00200 1 07/08/2019 02:30 WG1306331

Lead ND 0.00200 1 07/08/2019 02:30 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:30 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:30 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 5 5 2 0

MW-13/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  1 2 : 2 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 520 10.0 1 07/09/2019 12:49 WG1307665

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.08 T8 1 07/06/2019 11:52 WG1306715

Sample Narrative: 

     L1115520-05 WG1306715: 7.08 at 22.1C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 22.1 1.00 1 07/09/2019 20:23 WG1308403

Fluoride 0.317 0.100 1 07/09/2019 20:23 WG1308403

Sulfate 154 25.0 5 07/10/2019 08:40 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:10 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.235 0.00500 1 07/08/2019 21:24 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:24 WG1306330

Boron ND 0.200 1 07/08/2019 21:24 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:24 WG1306330

Calcium 90.9 1.00 1 07/08/2019 21:24 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:24 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:24 WG1306330

Lithium 0.0314 0.0150 1 07/08/2019 21:24 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:24 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:35 WG1306331

Arsenic 0.00957 0.00200 1 07/08/2019 02:35 WG1306331

Lead ND 0.00200 1 07/08/2019 02:35 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:35 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:35 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 5 5 2 0

MW-14GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  0 8 : 1 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 490 10.0 1 07/09/2019 12:49 WG1307665

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.21 T8 1 07/08/2019 10:11 WG1307144

Sample Narrative: 

     L1115520-06 WG1307144: 7.21 at 16.3C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 10.5 1.00 1 07/09/2019 20:43 WG1308403

Fluoride 0.231 0.100 1 07/09/2019 20:43 WG1308403

Sulfate 82.0 5.00 1 07/09/2019 20:43 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:12 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0740 0.00500 1 07/08/2019 21:26 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:26 WG1306330

Boron ND 0.200 1 07/08/2019 21:26 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:26 WG1306330

Calcium 114 1.00 1 07/08/2019 21:26 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:26 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:26 WG1306330

Lithium ND 0.0150 1 07/08/2019 21:26 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:26 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:39 WG1306331

Arsenic ND 0.00200 1 07/08/2019 02:39 WG1306331

Lead ND 0.00200 1 07/08/2019 02:39 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:39 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:39 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 5 5 2 0

MW-15/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 2 : 1 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 496 10.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.71 T8 1 07/08/2019 10:11 WG1307144

Sample Narrative: 

     L1115520-07 WG1307144: 7.71 at 16.2C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 17.4 1.00 1 07/09/2019 21:01 WG1308403

Fluoride 0.282 0.100 1 07/09/2019 21:01 WG1308403

Sulfate 164 25.0 5 07/10/2019 09:00 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:15 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0970 0.00500 1 07/08/2019 21:34 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:34 WG1306330

Boron ND 0.200 1 07/08/2019 21:34 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:34 WG1306330

Calcium 88.0 1.00 1 07/08/2019 21:34 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:34 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:34 WG1306330

Lithium 0.0295 0.0150 1 07/08/2019 21:34 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:34 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:44 WG1306331

Arsenic 0.00324 0.00200 1 07/08/2019 02:44 WG1306331

Lead ND 0.00200 1 07/08/2019 02:44 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:44 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:44 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 5 5 2 0

MW-16/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  0 9 : 0 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 942 20.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.76 T8 1 07/08/2019 10:11 WG1307144

Sample Narrative: 

     L1115520-08 WG1307144: 6.76 at 15.4C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 2.54 1.00 1 07/09/2019 21:21 WG1308403

Fluoride 0.155 0.100 1 07/09/2019 21:21 WG1308403

Sulfate 172 25.0 5 07/10/2019 09:20 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:21 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.259 0.00500 1 07/08/2019 21:37 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:37 WG1306330

Boron 0.217 0.200 1 07/08/2019 21:37 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:37 WG1306330

Calcium 246 1.00 1 07/08/2019 21:37 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:37 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:37 WG1306330

Lithium 0.0635 0.0150 1 07/08/2019 21:37 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:37 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:48 WG1306331

Arsenic 0.0341 0.00200 1 07/08/2019 02:48 WG1306331

Lead ND 0.00200 1 07/08/2019 02:48 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:48 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:48 WG1306331
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 5 5 2 0

DUP-1/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  0 0 : 0 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 462 10.0 1 07/08/2019 09:40 WG1306964

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.17 T8 1 07/08/2019 10:11 WG1307144

Sample Narrative: 

     L1115520-09 WG1307144: 7.17 at 17C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 8.96 1.00 1 07/09/2019 21:40 WG1308403

Fluoride 0.229 0.100 1 07/09/2019 21:40 WG1308403

Sulfate 87.2 5.00 1 07/09/2019 21:40 WG1308403

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/05/2019 12:24 WG1306165

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.107 0.00500 1 07/08/2019 21:39 WG1306330

Beryllium ND 0.00200 1 07/08/2019 21:39 WG1306330

Boron ND 0.200 1 07/08/2019 21:39 WG1306330

Cadmium ND 0.00200 1 07/08/2019 21:39 WG1306330

Calcium 127 1.00 1 07/08/2019 21:39 WG1306330

Chromium ND 0.0100 1 07/08/2019 21:39 WG1306330

Cobalt ND 0.0100 1 07/08/2019 21:39 WG1306330

Lithium 0.0202 0.0150 1 07/08/2019 21:39 WG1306330

Molybdenum ND 0.00500 1 07/08/2019 21:39 WG1306330

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 02:53 WG1306331

Arsenic ND 0.00200 1 07/08/2019 02:53 WG1306331

Lead ND 0.00200 1 07/08/2019 02:53 WG1306331

Selenium ND 0.00200 1 07/08/2019 02:53 WG1306331

Thallium ND 0.00200 1 07/08/2019 02:53 WG1306331

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1115520 07/22/19 12:05 14 of 31

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1115520 07/22/19 17:19 14 of 31



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1306964
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  C - 2 0 1 1 L 1 1 1 5 5 2 0 - 0 1 , 0 2 , 0 4 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3429526-1  07/08/19 09:40

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1115520-08 Original Sample (OS) • Duplicate (DUP)
(OS) L1115520-08  07/08/19 09:40 • (DUP) R3429526-3  07/08/19 09:40

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 942 944 1 0.212 5

Laboratory Control Sample (LCS)
(LCS) R3429526-2  07/08/19 09:40

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Dissolved Solids 8800 8840 100 85.0-115
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307665
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  C - 2 0 1 1 L 1 1 1 5 5 2 0 - 0 3 , 0 5 , 0 6

Method Blank (MB)
(MB) R3429714-1  07/09/19 12:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1115281-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1115281-01  07/09/19 12:49 • (DUP) R3429714-3  07/09/19 12:49

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 728 731 1 0.366 5

Laboratory Control Sample (LCS)
(LCS) R3429714-2  07/09/19 12:49

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Dissolved Solids 8800 8970 102 85.0-115
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1306715
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 1 5 5 2 0 - 0 1 , 0 2 , 0 4 , 0 5

L1115171-03 Original Sample (OS) • Duplicate (DUP)
(OS) L1115171-03  07/06/19 11:52 • (DUP) R3428109-2  07/06/19 11:52

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.29 8.30 1 0.121 1

Sample Narrative: 

     OS: 8.29 at 22.2C

     DUP: 8.3 at 22.3C

L1115520-05 Original Sample (OS) • Duplicate (DUP)
(OS) L1115520-05  07/06/19 11:52 • (DUP) R3428109-3  07/06/19 11:52

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.08 7.06 1 0.283 1

Sample Narrative: 

     OS: 7.08 at 22.1C

     DUP: 7.06 at 22.2C

Laboratory Control Sample (LCS)
(LCS) R3428109-1  07/06/19 11:52

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte su su % %

pH 10.0 9.95 99.5 99.0-101

Sample Narrative: 

     LCS: 9.95 at 22.8C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307144
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 1 5 5 2 0 - 0 3 , 0 6 , 0 7 , 0 8 , 0 9

L1115844-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1115844-01  07/08/19 10:11 • (DUP) R3428336-3  07/08/19 10:11

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.82 8.83 1 0.113 1

Sample Narrative: 

     OS: 8.82 at 19.6C

     DUP: 8.83 at 19.6C

Laboratory Control Sample (LCS)
(LCS) R3428336-1  07/08/19 10:11

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte su su % %

pH 10.0 9.99 99.9 99.0-101

Sample Narrative: 

     LCS: 9.99 at 22C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1308403
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 1 5 5 2 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3429185-1  07/09/19 13:24

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.00990 0.100

Sulfate U 0.0774 5.00

L1115338-08 Original Sample (OS) • Duplicate (DUP)
(OS) L1115338-08  07/09/19 16:25 • (DUP) R3429185-3  07/09/19 16:45

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride ND 0.775 1 0.000 15

Fluoride ND 0.0963 1 0.000 15

Sulfate ND 1.37 1 0.000 15

L1115712-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1115712-01  07/09/19 22:20 • (DUP) R3429185-6  07/09/19 22:39

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 1.21 1.24 1 2.52 15

Fluoride 0.299 0.299 1 0.167 15

Sulfate ND 1.97 1 0.000 15

Laboratory Control Sample (LCS)
(LCS) R3429185-2  07/09/19 13:43

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Chloride 40.0 38.9 97.2 80.0-120

Fluoride 8.00 8.11 101 80.0-120

Sulfate 40.0 39.5 98.7 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1308403
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 1 5 5 2 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L1115520-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115520-01  07/09/19 17:45 • (MS) R3429185-4  07/09/19 18:05 • (MSD) R3429185-5  07/09/19 18:25

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 8.82 59.6 59.5 102 101 1 80.0-120 0.191 15

Fluoride 5.00 0.230 5.24 5.24 100 100 1 80.0-120 0.0401 15

Sulfate 50.0 86.3 135 135 98.0 97.8 1 80.0-120 E E 0.0886 15

L1115712-01 Original Sample (OS) • Matrix Spike (MS)
(OS) L1115712-01  07/09/19 22:20 • (MS) R3429185-7  07/09/19 23:39

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 1.21 51.4 100 1 80.0-120

Fluoride 5.00 0.299 5.30 100 1 80.0-120

Sulfate 50.0 ND 51.8 99.7 1 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1306165
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 1 1 1 5 5 2 0 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3427870-1  07/05/19 11:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.0000490 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3427870-2  07/05/19 11:33 • (LCSD) R3427870-3  07/05/19 11:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00313 0.00312 104 104 80.0-120 0.231 20

L1115434-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115434-02  07/05/19 11:38 • (MS) R3427870-4  07/05/19 11:40 • (MSD) R3427870-5  07/05/19 11:43

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 U 0.00301 0.00313 100 104 1 75.0-125 4.11 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1313705
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 1 1 1 5 5 2 0 - 0 1

Method Blank (MB)
(MB) R3432121-1  07/18/19 21:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.0000490 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3432121-2  07/18/19 21:46 • (LCSD) R3432121-3  07/18/19 21:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00313 0.00302 104 101 80.0-120 3.67 20

L1115520-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115520-01  07/18/19 21:51 • (MS) R3432121-4  07/18/19 22:00 • (MSD) R3432121-5  07/18/19 22:02

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 ND 0.00304 0.00309 101 103 1 75.0-125 1.79 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1306330
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 1 1 1 5 5 2 0 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3428677-1  07/08/19 20:34

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.00170 0.00500

Beryllium U 0.000700 0.00200

Boron U 0.0126 0.200

Cadmium U 0.000700 0.00200

Calcium U 0.0463 1.00

Chromium U 0.00140 0.0100

Cobalt U 0.00230 0.0100

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3428677-2  07/08/19 20:36 • (LCSD) R3428677-3  07/08/19 20:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 0.994 0.998 99.4 99.8 80.0-120 0.436 20

Beryllium 1.00 0.971 0.973 97.1 97.3 80.0-120 0.253 20

Boron 1.00 0.950 0.947 95.0 94.7 80.0-120 0.355 20

Cadmium 1.00 0.977 0.981 97.7 98.1 80.0-120 0.392 20

Calcium 10.0 9.58 9.70 95.8 97.0 80.0-120 1.27 20

Chromium 1.00 0.955 0.962 95.5 96.2 80.0-120 0.748 20

Cobalt 1.00 0.981 0.985 98.1 98.5 80.0-120 0.363 20

Lithium 1.00 0.960 0.962 96.0 96.2 80.0-120 0.196 20

Molybdenum 1.00 0.988 1.00 98.8 100 80.0-120 1.15 20

L1115620-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115620-12  07/08/19 20:41 • (MS) R3428677-5  07/08/19 20:46 • (MSD) R3428677-6  07/08/19 20:48

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.860 1.85 1.84 99.4 98.0 1 75.0-125 0.743 20

Beryllium 1.00 ND 1.00 0.988 100 98.8 1 75.0-125 1.39 20

Boron 1.00 ND 1.07 1.08 98.7 100 1 75.0-125 1.33 20

Cadmium 1.00 ND 1.00 0.994 100 99.4 1 75.0-125 1.08 20

Calcium 10.0 92.9 102 101 86.3 80.6 1 75.0-125 0.567 20

Chromium 1.00 ND 0.973 0.959 97.3 95.9 1 75.0-125 1.47 20

Cobalt 1.00 ND 0.990 0.980 98.4 97.5 1 75.0-125 0.936 20

Lithium 1.00 ND 0.984 0.977 97.8 97.1 1 75.0-125 0.718 20

Molybdenum 1.00 ND 1.02 1.01 102 101 1 75.0-125 1.16 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1313685
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 1 1 1 5 5 2 0 - 0 1

Method Blank (MB)
(MB) R3432407-1  07/19/19 12:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.00170 0.00500

Beryllium U 0.000700 0.00200

Boron U 0.0126 0.200

Cadmium U 0.000700 0.00200

Calcium 0.0468 J 0.0463 1.00

Chromium U 0.00140 0.0100

Cobalt U 0.00230 0.0100

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3432407-2  07/19/19 12:03 • (LCSD) R3432407-3  07/19/19 12:05

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 1.03 1.04 103 104 80.0-120 0.663 20

Beryllium 1.00 0.997 0.998 99.7 99.8 80.0-120 0.138 20

Boron 1.00 1.01 1.01 101 101 80.0-120 0.399 20

Cadmium 1.00 0.995 1.00 99.5 100 80.0-120 0.845 20

Calcium 10.0 10.0 10.1 100 101 80.0-120 0.721 20

Chromium 1.00 0.992 1.00 99.2 100 80.0-120 0.793 20

Cobalt 1.00 1.02 1.03 102 103 80.0-120 0.842 20

Lithium 1.00 1.01 1.01 101 101 80.0-120 0.0413 20

Molybdenum 1.00 0.983 0.987 98.3 98.7 80.0-120 0.380 20

L1115520-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115520-01  07/19/19 12:08 • (MS) R3432407-5  07/19/19 12:14 • (MSD) R3432407-6  07/19/19 12:16

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.110 1.14 1.15 103 104 1 75.0-125 0.536 20

Beryllium 1.00 ND 1.01 1.01 101 101 1 75.0-125 0.168 20

Boron 1.00 ND 1.13 1.14 104 105 1 75.0-125 0.870 20

Cadmium 1.00 ND 1.02 1.03 102 103 1 75.0-125 0.613 20

Calcium 10.0 127 135 134 71.7 70.1 1 75.0-125 V V 0.122 20

Chromium 1.00 ND 0.996 1.01 99.6 101 1 75.0-125 1.28 20

Cobalt 1.00 ND 1.04 1.05 104 104 1 75.0-125 0.498 20

Lithium 1.00 0.0204 1.06 1.05 104 103 1 75.0-125 0.325 20

Molybdenum 1.00 ND 0.997 1.00 99.7 100 1 75.0-125 0.795 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1306331
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 1 1 1 5 5 2 0 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3428291-1  07/08/19 00:40

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.000250 0.00200

Lead U 0.000240 0.00200

Selenium U 0.000380 0.00200

Thallium U 0.000190 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3428291-2  07/08/19 00:45 • (LCSD) R3428291-3  07/08/19 00:49

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Antimony 0.0500 0.0550 0.0552 110 110 80.0-120 0.398 20

Arsenic 0.0500 0.0493 0.0502 98.6 100 80.0-120 1.78 20

Lead 0.0500 0.0476 0.0471 95.2 94.2 80.0-120 1.11 20

Selenium 0.0500 0.0514 0.0504 103 101 80.0-120 1.90 20

Thallium 0.0500 0.0467 0.0466 93.5 93.2 80.0-120 0.268 20

L1115292-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115292-01  07/08/19 00:54 • (MS) R3428291-5  07/08/19 01:03 • (MSD) R3428291-6  07/08/19 01:08

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony 0.0500 U 0.0553 0.0549 111 110 1 75.0-125 0.822 20

Arsenic 0.0500 0.00466 0.0513 0.0514 93.3 93.5 1 75.0-125 0.151 20

Lead 0.0500 0.000265 0.0476 0.0478 94.7 95.1 1 75.0-125 0.375 20

Selenium 0.0500 0.00390 0.0547 0.0523 102 96.9 1 75.0-125 4.42 20

Thallium 0.0500 U 0.0469 0.0474 93.9 94.9 1 75.0-125 1.09 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1313694
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 1 1 1 5 5 2 0 - 0 1

Method Blank (MB)
(MB) R3432106-1  07/18/19 18:17

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.000250 0.00200

Lead U 0.000240 0.00200

Selenium U 0.000380 0.00200

Thallium U 0.000190 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3432106-2  07/18/19 18:22 • (LCSD) R3432106-3  07/18/19 18:26

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Antimony 0.0500 0.0510 0.0513 102 103 80.0-120 0.488 20

Arsenic 0.0500 0.0515 0.0521 103 104 80.0-120 1.17 20

Lead 0.0500 0.0494 0.0519 98.8 104 80.0-120 4.97 20

Selenium 0.0500 0.0522 0.0507 104 101 80.0-120 2.98 20

Thallium 0.0500 0.0483 0.0510 96.6 102 80.0-120 5.44 20

L1115520-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115520-01  07/18/19 18:31 • (MS) R3432106-5  07/18/19 18:40 • (MSD) R3432106-6  07/18/19 18:44

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony 0.0500 ND 0.0519 0.0512 104 102 1 75.0-125 1.36 20

Arsenic 0.0500 ND 0.0522 0.0529 102 103 1 75.0-125 1.31 20

Lead 0.0500 ND 0.0503 0.0522 100 104 1 75.0-125 3.77 20

Selenium 0.0500 ND 0.0511 0.0505 102 101 1 75.0-125 1.26 20

Thallium 0.0500 ND 0.0495 0.0506 98.6 101 1 75.0-125 2.16 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Abbreviations and Definitions
MDL Method Detection Limit.

ND Not detected at the Reporting Limit (or MDL where applicable).

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

U Not detected at the Reporting Limit (or MDL where applicable).

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

J The identification of the analyte is acceptable; the reported value is an estimate.

T8 Sample(s) received past/too close to holding time expiration.

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 26,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1115755

Samples Received: 07/03/2019

Project Number: 62801 BPU Nearman

Description: groundwater

Site: NEARMAN-BP9

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

July 26,  2019

[Preliminary Report]

Stacy Kennedy
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A/GW01  L1115755-01  Non-Potable Water Jonathan 
Hermanson

07/01/19 15:25 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/21/19 17:11 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-3/GW01  L1115755-02  Non-Potable Water Jonathan 
Hermanson

07/01/19 16:45 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/21/19 17:11 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-4/GW01  L1115755-03  Non-Potable Water Jonathan 
Hermanson

07/02/19 09:45 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/21/19 17:11 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-8A/GW01  L1115755-04  Non-Potable Water Jonathan 
Hermanson

07/01/19 14:05 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/21/19 17:11 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-13/GW01  L1115755-05  Non-Potable Water Jonathan 
Hermanson

07/02/19 12:20 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/23/19 11:00 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/20/19 11:38 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-14/GW01  L1115755-06  Non-Potable Water Jonathan 
Hermanson

07/02/19 08:10 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/19/19 12:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/20/19 11:38 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/20/19 11:38 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15/GW01  L1115755-07  Non-Potable Water Jonathan 
Hermanson

07/01/19 12:15 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/19/19 12:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/20/19 11:38 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/20/19 11:38 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-16/GW01  L1115755-08  Non-Potable Water Jonathan 
Hermanson

07/01/19 09:00 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/19/19 12:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/20/19 11:38 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/20/19 11:38 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1/GW01  L1115755-09  Non-Potable Water Jonathan 
Hermanson

07/01/19 00:00 07/03/19 08:00

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1311371 1 07/15/19 09:22 07/19/19 12:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1313506 1 07/18/19 15:13 07/20/19 11:38 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1313506 1 07/18/19 15:13 07/20/19 11:38 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Stacy Kennedy
Pro jec t  Manager

 Project Narrat ive

Per attached nonconformance form, MS/MSD containers were initially labeled as MW-2A (as indicated by the chain of custody). 
Upon receiving updated sample collection information, MS/MSD sample containers were relabeled correctly as MW-8A. MS/MSD
analyses were performed on corrected corresponding sample containers of MW-8A. SK 7/19/19
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 5 7 5 5

MW-2A/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 5 : 2 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.140 0.464 0.948 07/23/2019 11:00 WG1311371

    (T) Barium 85.4 62.0-143 07/23/2019 11:00 WG1311371

    (T) Yttrium 87.3 79.0-136 07/23/2019 11:00 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.318 0.677 1.24 07/23/2019 11:00 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.178 0.213 0.293 07/21/2019 17:11 WG1313506

    (T) Barium-133 86.3 30.0-143 07/21/2019 17:11 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 5 7 5 5

MW-3/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 6 : 4 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.89 0.563 0.964 07/23/2019 11:00 WG1311371

    (T) Barium 99.5 62.0-143 07/23/2019 11:00 WG1311371

    (T) Yttrium 90.6 79.0-136 07/23/2019 11:00 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 2.07 0.786 1.28 07/23/2019 11:00 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.182 0.223 0.312 07/21/2019 17:11 WG1313506

    (T) Barium-133 82.9 30.0-143 07/21/2019 17:11 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 5 7 5 5

MW-4/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  0 9 : 4 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.52 0.404 0.778 07/23/2019 11:00 WG1311371

    (T) Barium 86.4 62.0-143 07/23/2019 11:00 WG1311371

    (T) Yttrium 90.7 79.0-136 07/23/2019 11:00 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.66 0.574 1.01 07/23/2019 11:00 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.142 0.170 0.234 07/21/2019 17:11 WG1313506

    (T) Barium-133 98.1 30.0-143 07/21/2019 17:11 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 5 7 5 5

MW-8A/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 4 : 0 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.0157 0.437 0.752 07/23/2019 11:00 WG1311371

    (T) Barium 95.2 62.0-143 07/23/2019 11:00 WG1311371

    (T) Yttrium 93.8 79.0-136 07/23/2019 11:00 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.107 0.564 0.938 07/23/2019 11:00 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0916 0.127 0.186 07/21/2019 17:11 WG1313506

    (T) Barium-133 90.1 30.0-143 07/21/2019 17:11 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 5 7 5 5

MW-13/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  1 2 : 2 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.08 0.423 0.705 07/23/2019 11:00 WG1311371

    (T) Barium 97.8 62.0-143 07/23/2019 11:00 WG1311371

    (T) Yttrium 102 79.0-136 07/23/2019 11:00 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.18 0.567 0.93 07/23/2019 11:00 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0931 0.144 0.225 07/20/2019 11:38 WG1313506

    (T) Barium-133 90.7 30.0-143 07/20/2019 11:38 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 5 7 5 5

MW-14/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 2 / 1 9  0 8 : 1 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.579 0.395 0.669 07/19/2019 12:35 WG1311371

    (T) Barium 91.5 62.0-143 07/19/2019 12:35 WG1311371

    (T) Yttrium 99.2 79.0-136 07/19/2019 12:35 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.690 0.549 0.894 07/20/2019 11:38 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.112 0.154 0.225 07/20/2019 11:38 WG1313506

    (T) Barium-133 92.0 30.0-143 07/20/2019 11:38 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 5 7 5 5

MW-15/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  1 2 : 1 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.173 0.371 0.642 07/19/2019 12:35 WG1311371

    (T) Barium 88.6 62.0-143 07/19/2019 12:35 WG1311371

    (T) Yttrium 100 79.0-136 07/19/2019 12:35 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.219 0.602 1.03 07/20/2019 11:38 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0466 0.231 0.383 07/20/2019 11:38 WG1313506

    (T) Barium-133 80.5 30.0-143 07/20/2019 11:38 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 5 7 5 5

MW-16/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  0 9 : 0 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.37 0.392 0.639 07/19/2019 12:35 WG1311371

    (T) Barium 87.9 62.0-143 07/19/2019 12:35 WG1311371

    (T) Yttrium 95.5 79.0-136 07/19/2019 12:35 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.69 0.628 0.864 07/20/2019 11:38 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.326 0.236 0.225 07/20/2019 11:38 WG1313506

    (T) Barium-133 88.7 30.0-143 07/20/2019 11:38 WG1313506
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 5 7 5 5

DUP-1/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 1 / 1 9  0 0 : 0 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.269 0.448 0.668 07/19/2019 12:35 WG1311371

    (T) Barium 97.4 62.0-143 07/19/2019 12:35 WG1311371

    (T) Yttrium 93.1 79.0-136 07/19/2019 12:35 WG1311371

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.396 0.699 1.04 07/20/2019 11:38 WG1313506

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.127 0.251 0.374 07/20/2019 11:38 WG1313506

    (T) Barium-133 87.8 30.0-143 07/20/2019 11:38 WG1313506
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1311371
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 1 1 5 7 5 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3434556-1  07/23/19 11:00

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 0.296 0.504

    (T) Barium 88.5   

    (T) Yttrium 88.6   

L1115755-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1115755-02  07/23/19 11:00 • (DUP) R3434556-5  07/23/19 11:00

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 1.89 1.25 1 40.3 0.771 20 3

    (T) Barium 99.5 93.8       

    (T) Yttrium 90.6 91.4       

Laboratory Control Sample (LCS)
(LCS) R3434556-2  07/23/19 11:00

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.97 99.5 80.0-120

    (T) Barium   89.7   

    (T) Yttrium   86.4   

L1115755-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115755-04  07/23/19 11:00 • (MS) R3434556-3  07/23/19 11:00 • (MSD) R3434556-4  07/23/19 11:00

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 0.0157 10.8 11.0 108 110 1 70.0-130 1.65 20

    (T) Barium  95.2   101 103        

    (T) Yttrium  93.8   84.9 91.2        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1313506
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 1 1 5 7 5 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)
(MB) R3432866-1  07/21/19 17:11

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.0483 0.0716

    (T) Barium-133 80.0   

L1119502-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1119502-01  07/20/19 11:38 • (DUP) R3432866-5  07/21/19 17:11

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 1.02 1.15 1 11.6 0.209 20 3

    (T) Barium-133 96.4 90.7       

Laboratory Control Sample (LCS)
(LCS) R3432866-2  07/21/19 17:11

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.67 113 80.0-120

    (T) Barium-133   90.8   

L1115755-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115755-04  07/21/19 17:11 • (MS) R3432866-3  07/21/19 17:11 • (MSD) R3432866-4  07/21/19 17:11

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.0916 19.5 21.3 96.7 105 1 75.0-125 8.67 20

    (T) Barium-133  90.1   91.4 86.0        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions
MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 15,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1116030

Samples Received: 07/06/2019

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

July 15,  2019

[Preliminary Report]

Linda Cashman
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by Pace National
is performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10/GW01  L1116030-01  GW Jonathan 
Hermanson

07/03/19 10:05 07/06/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1308068 1 07/09/19 12:05 07/09/19 13:34 AEC Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1307663 1 07/08/19 11:48 07/08/19 11:48 ANP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1310272 1 07/12/19 16:44 07/12/19 16:44 LDC Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1310272 5 07/13/19 08:47 07/13/19 08:47 LDC Mt. Juliet, TN

Mercury by Method 7470A WG1307472 1 07/08/19 11:39 07/08/19 21:54 TCT Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1308004 1 07/09/19 09:38 07/10/19 00:37 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1307618 1 07/07/19 22:44 07/08/19 14:18 JPD Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1307618 1 07/07/19 22:44 07/08/19 15:16 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.

[Preliminary Report]

Linda Cashman
Pro jec t  Manager
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 6 0 3 0

MW-10/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 3 / 1 9  1 0 : 0 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 441 10.0 1 07/09/2019 13:34 WG1308068

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.47 T8 1 07/08/2019 11:48 WG1307663

Sample Narrative: 

     L1116030-01 WG1307663: 7.47 at 16.7C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 11.3 1.00 1 07/12/2019 16:44 WG1310272

Fluoride 0.260 0.100 1 07/12/2019 16:44 WG1310272

Sulfate 104 25.0 5 07/13/2019 08:47 WG1310272

Mercury by Method 7470A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/08/2019 21:54 WG1307472

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0725 0.00500 1 07/10/2019 00:37 WG1308004

Beryllium ND 0.00200 1 07/10/2019 00:37 WG1308004

Boron ND 0.200 1 07/10/2019 00:37 WG1308004

Cadmium ND 0.00200 1 07/10/2019 00:37 WG1308004

Calcium 101 1.00 1 07/10/2019 00:37 WG1308004

Chromium ND 0.0100 1 07/10/2019 00:37 WG1308004

Cobalt ND 0.0100 1 07/10/2019 00:37 WG1308004

Lithium 0.0165 0.0150 1 07/10/2019 00:37 WG1308004

Molybdenum ND 0.00500 1 07/10/2019 00:37 WG1308004

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 07/08/2019 15:16 WG1307618

Arsenic 0.00228 0.00200 1 07/08/2019 14:18 WG1307618

Lead ND 0.00200 1 07/08/2019 14:18 WG1307618

Selenium 0.00922 0.00200 1 07/08/2019 14:18 WG1307618

Thallium ND 0.00200 1 07/08/2019 14:18 WG1307618
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1308068
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  C - 2 0 1 1 L 1 1 1 6 0 3 0 - 0 1

Method Blank (MB)
(MB) R3429495-1  07/09/19 13:34

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1114054-10 Original Sample (OS) • Duplicate (DUP)
(OS) L1114054-10  07/09/19 13:34 • (DUP) R3429495-3  07/09/19 13:34

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 988 993 1 0.505 5

Laboratory Control Sample (LCS)
(LCS) R3429495-2  07/09/19 13:34

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Dissolved Solids 8800 8910 101 85.0-115
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307663
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 1 6 0 3 0 - 0 1

L1115954-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1115954-01  07/08/19 11:48 • (DUP) R3428422-2  07/08/19 11:48

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.24 8.25 1 0.121 1

Sample Narrative: 

     OS: 8.24 at 16.1C

     DUP: 8.25 at 15.5C

L1116134-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1116134-02  07/08/19 11:48 • (DUP) R3428422-3  07/08/19 11:48

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 9.39 9.37 1 0.213 1

Sample Narrative: 

     OS: 9.39 at 13C

     DUP: 9.37 at 14.9C

Laboratory Control Sample (LCS)
(LCS) R3428422-1  07/08/19 11:48

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte su su % %

pH 10.0 9.99 99.9 99.0-101

Sample Narrative: 

     LCS: 9.99 at 22.4C

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 10:21 7 of 16

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 16:50 7 of 16



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1310272
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 1 6 0 3 0 - 0 1

Method Blank (MB)
(MB) R3430294-1  07/12/19 09:34

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.00990 0.100

Sulfate 0.178 J 0.0774 5.00

L1116030-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1116030-01  07/12/19 16:44 • (DUP) R3430294-3  07/12/19 16:59

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 11.3 11.4 1 0.980 15

Fluoride 0.260 0.259 1 0.386 15

L1117644-07 Original Sample (OS) • Duplicate (DUP)
(OS) L1117644-07  07/12/19 20:57 • (DUP) R3430294-6  07/12/19 21:12

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 2.10 2.12 1 0.830 15

Fluoride 0.138 0.138 1 0.145 15

Sulfate 49.2 49.0 1 0.350 15

L1116030-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1116030-01  07/13/19 08:47 • (DUP) R3430294-8  07/13/19 09:02

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 104 105 5 0.479 15

Laboratory Control Sample (LCS)
(LCS) R3430294-2  07/12/19 09:49

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Chloride 40.0 39.2 98.0 80.0-120

Fluoride 8.00 8.19 102 80.0-120

Sulfate 40.0 41.2 103 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1310272
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 1 6 0 3 0 - 0 1

L1116030-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1116030-01  07/12/19 16:44 • (MS) R3430294-4  07/12/19 17:14 • (MSD) R3430294-5  07/12/19 17:29

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 11.3 61.6 61.6 101 100 1 80.0-120 0.0690 15

Fluoride 5.00 0.260 5.29 5.30 101 101 1 80.0-120 0.0548 15

L1117644-07 Original Sample (OS) • Matrix Spike (MS)
(OS) L1117644-07  07/12/19 20:57 • (MS) R3430294-7  07/12/19 21:27

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 2.10 52.6 101 1 80.0-120

Fluoride 5.00 0.138 5.16 101 1 80.0-120

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 10:21 9 of 16

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 16:50 9 of 16



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307472
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 1 1 1 6 0 3 0 - 0 1

Method Blank (MB)
(MB) R3428657-1  07/08/19 21:27

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.0000490 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3428657-2  07/08/19 21:29 • (LCSD) R3428657-3  07/08/19 21:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00296 0.00290 98.8 96.6 80.0-120 2.28 20

L1115982-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115982-02  07/08/19 21:38 • (MS) R3428657-4  07/08/19 21:40 • (MSD) R3428657-5  07/08/19 21:43

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 ND 0.00223 0.00186 74.3 61.9 1 75.0-125 J6 J6 18.2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1308004
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 1 1 1 6 0 3 0 - 0 1

Method Blank (MB)
(MB) R3429131-1  07/10/19 03:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.00170 0.00500

Beryllium U 0.000700 0.00200

Boron U 0.0126 0.200

Cadmium U 0.000700 0.00200

Calcium U 0.0463 1.00

Chromium U 0.00140 0.0100

Cobalt U 0.00230 0.0100

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3429131-2  07/10/19 03:03 • (LCSD) R3429131-3  07/10/19 03:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 1.02 1.01 102 101 80.0-120 0.834 20

Beryllium 1.00 0.969 0.964 96.9 96.4 80.0-120 0.520 20

Boron 1.00 0.991 0.975 99.1 97.5 80.0-120 1.59 20

Cadmium 1.00 0.978 0.969 97.8 96.9 80.0-120 0.855 20

Calcium 10.0 9.51 9.32 95.1 93.2 80.0-120 1.95 20

Chromium 1.00 0.937 0.926 93.7 92.6 80.0-120 1.20 20

Cobalt 1.00 0.988 0.979 98.8 97.9 80.0-120 0.874 20

Lithium 1.00 0.949 0.937 94.9 93.7 80.0-120 1.28 20

Molybdenum 1.00 0.982 0.983 98.2 98.3 80.0-120 0.0590 20

L1115918-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115918-01  07/10/19 03:09 • (MS) R3429131-5  07/10/19 03:14 • (MSD) R3429131-6  07/10/19 03:17

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.637 1.60 1.60 96.6 96.7 1 75.0-125 0.0601 20

Beryllium 1.00 ND 0.972 0.975 97.2 97.5 1 75.0-125 0.365 20

Boron 1.00 ND 1.06 1.07 99.1 100 1 75.0-125 1.16 20

Cadmium 1.00 ND 1.01 1.01 101 101 1 75.0-125 0.257 20

Calcium 10.0 612 605 607 0.000 0.000 1 75.0-125 V V 0.238 20

Chromium 1.00 0.0139 0.923 0.935 90.9 92.2 1 75.0-125 1.37 20

Cobalt 1.00 0.0160 1.03 1.03 101 102 1 75.0-125 0.593 20

Lithium 1.00 ND 0.975 0.981 96.2 96.8 1 75.0-125 0.559 20

Molybdenum 1.00 ND 0.979 0.976 97.8 97.4 1 75.0-125 0.352 20

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 10:21 11 of 16

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1116030 07/15/19 16:50 11 of 16



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307618
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 1 1 1 6 0 3 0 - 0 1

Method Blank (MB)
(MB) R3428560-1  07/08/19 13:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Method Blank (MB)
(MB) R3428572-1  07/08/19 11:04

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic U 0.000250 0.00200

Lead U 0.000240 0.00200

Selenium U 0.000380 0.00200

Thallium U 0.000190 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3428560-2  07/08/19 13:56 • (LCSD) R3428560-3  07/08/19 14:01

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Antimony 0.0500 0.0484 0.0492 96.9 98.4 80.0-120 1.51 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3428572-2  07/08/19 11:09 • (LCSD) R3428572-3  07/08/19 11:15

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Arsenic 0.0500 0.0501 0.0504 100 101 80.0-120 0.665 20

Lead 0.0500 0.0515 0.0494 103 98.8 80.0-120 4.24 20

Selenium 0.0500 0.0504 0.0510 101 102 80.0-120 1.09 20

Thallium 0.0500 0.0501 0.0500 100 100 80.0-120 0.244 20

L1115109-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115109-05  07/08/19 14:05 • (MS) R3428560-5  07/08/19 14:14 • (MSD) R3428560-6  07/08/19 14:19

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony 0.0500 U 0.0519 0.0503 104 101 1 75.0-125 3.32 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1307618
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 1 1 1 6 0 3 0 - 0 1

L1115109-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1115109-05  07/08/19 11:20 • (MS) R3428572-5  07/08/19 11:31 • (MSD) R3428572-6  07/08/19 11:36

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Arsenic 0.0500 0.000331 0.0515 0.0504 102 100 1 75.0-125 2.23 20

Lead 0.0500 0.000266 0.0498 0.0499 99.1 99.2 1 75.0-125 0.176 20

Selenium 0.0500 U 0.0504 0.0496 101 99.2 1 75.0-125 1.63 20

Thallium 0.0500 U 0.0503 0.0497 101 99.4 1 75.0-125 1.12 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Abbreviations and Definitions
MDL Method Detection Limit.

ND Not detected at the Reporting Limit (or MDL where applicable).

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

U Not detected at the Reporting Limit (or MDL where applicable).

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
J The identification of the analyte is acceptable; the reported value is an estimate.

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.

T8 Sample(s) received past/too close to holding time expiration.

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
August  01 ,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1116033

Samples Received: 07/06/2019

Project Number: 62801 BPU Nearman

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

August  01 ,  2019

[Preliminary Report]

Stacy Kennedy
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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Pro ject  Manager

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L1116033 08/02/19 15:03 1 of 10

https://www.pacenational.com
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=Pace National SDG: L1116033 - PN: 62801 BPU Nearman&body=Email regarding SDG: L1116033 - Project Number: 62801 BPU Nearman
mailto:skennedy@pacenational.com?subject=Pace National SDG: L1116033&body=Email regarding SDG: L1116033
https://www.pacenational.com
mailto:skennedy@pacenational.com?subject=Pace National SDG: L1116033&body=Email regarding SDG: L1116033


ONE LAB. NATIONWIDE.TABLE OF CONTENTS

  Cp: Cover Page 1

  Tc: Table of Contents 2

  Ss: Sample Summary 3

  Cn: Case Narrative 4

  Sr: Sample Results 5

      MW-10/GW01    L1116033-01 5

  Qc: Quality Control Summary 6

      Radiochemistry by Method 904 6

      Radiochemistry by Method SM7500Ra B M 7

  Gl: Glossary of Terms 8

  Al: Accreditations & Locations 9

  Sc: Sample Chain of Custody 10

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L1116033 08/01/19 14:31 2 of 10

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L1116033 08/02/19 15:03 2 of 10



ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10/GW01  L1116033-01  Non-Potable Water Jonathan 
Hermanson

07/03/19 10:05 07/06/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1312590 1 07/17/19 08:59 07/22/19 11:30 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1319160 1 07/29/19 14:22 07/30/19 17:15 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1319160 1 07/29/19 14:22 07/30/19 17:15 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Stacy Kennedy
Pro jec t  Manager
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 6 0 3 3

MW-10/GW01
C o l l e c t e d  d a t e / t i m e :   0 7 / 0 3 / 1 9  1 0 : 0 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.127 0.482 0.943 07/22/2019 11:30 WG1312590

    (T) Barium 93.2 62.0-143 07/22/2019 11:30 WG1312590

    (T) Yttrium 84.4 79.0-136 07/22/2019 11:30 WG1312590

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.414 0.690 1.14 07/30/2019 17:15 WG1319160

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.288 0.208 0.198 07/30/2019 17:15 WG1319160

    (T) Barium-133 93.5 30.0-143 07/30/2019 17:15 WG1319160
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1312590
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 1 1 6 0 3 3 - 0 1

Method Blank (MB)
(MB) R3433172-1  07/22/19 11:30

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 0.0106 0.484

    (T) Barium 89.9   

    (T) Yttrium 92.6   

L1118931-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1118931-01  07/22/19 14:35 • (DUP) R3433172-5  07/22/19 11:30

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 1.87 0.984 1 62.1 0.987 20 3

    (T) Barium 99.4 94.6       

    (T) Yttrium 97.0 83.0       

Laboratory Control Sample (LCS)
(LCS) R3433172-2  07/22/19 11:30

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 5.22 104 80.0-120

    (T) Barium   96.8   

    (T) Yttrium   88.1   

L1116037-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1116037-01  07/22/19 11:30 • (MS) R3433172-3  07/22/19 11:30 • (MSD) R3433172-4  07/22/19 11:30

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 7.14 1.38 8.64 8.52 102 100 1 70.0-130 1.36 20

    (T) Barium  102   101 94.3        

    (T) Yttrium  80.8   91.8 88.7        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1319160
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 1 1 6 0 3 3 - 0 1

Method Blank (MB)
(MB) R3436250-5  07/31/19 19:57

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.0326 0.0442

    (T) Barium-133 98.3   

L1123252-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1123252-02  07/31/19 06:45 • (DUP) R3436250-4  07/30/19 17:15

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.584 0.464 1 22.9 0.295 20 3

    (T) Barium-133 101 95.2       

Laboratory Control Sample (LCS)
(LCS) R3436250-1  07/30/19 17:15

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 4.98 99.3 80.0-120

    (T) Barium-133   95.5   

L1123252-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1123252-01  07/31/19 10:45 • (MS) R3436250-2  07/30/19 17:15 • (MSD) R3436250-3  07/30/19 17:15

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.633 17.8 19.2 85.3 92.4 1 75.0-125 7.74 20

    (T) Barium-133  105   98.0 93.8        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions
MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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Memorandum 

Date:  January 3, 2020 

 

To:  Brian Hoye 

 

From:  Shauna Lawrence 

 

Re:  Quality Assurance/Quality Control (QA/QC) Review of Analytical Data 

  Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas 

  Nearman Creek Power Station Bottom Ash Pond – November 2019 

  Project No. 88777                           

 

Groundwater samples were collected for analysis of assessment monitoring parameters at the Nearman Creek 

Power Station Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, 

Kansas.  These samples were collected November 26, 2019.  All noted samples were submitted to Pace 

Analytical National Center for Testing & Innovation of Mount Juliet, Tennessee (Pace) (formerly known as 

ESC Lab Sciences) for analysis by one or more of the following methods:  

 

 Parameters      Analytical Method 

 Total and/or Dissolved Metals    SW-846 6010B/6020 

 Chloride, Fluoride, Sulfate    SW-846 9056A 

 Dissolved Solids     SM 2540 C-2011 

 pH        SW-846 9040C   

 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 

        EPA 904.0 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include total barium, boron, calcium, lithium, molybdenum, and selenium.  Metals 

performed by SW-846 6020 include total arsenic.   
2Project reporting requirements per the Sampling and Analysis Plan are for a combined radium-226/radium-228 

concentration. These were measured separately, and the combined result was calculated and reported by the laboratory. 

 

A Stage I data review was performed for Quality Assurance (QA)/Quality Control (QC) results in association 

with the samples collected to evaluate the results for any method-specific requirements.  Data qualifiers, 

when appropriate, were added to the data as recommended in the guidelines presented in National Functional 

Guidelines for Inorganic Superfund Methods Data Review (NFGI) (USEPA, 2017).  Any data qualifiers 

added during the course of this review are presented on Table 1.   

 

1. Chain-of-Custody (COC) – The relinquished and received signatures, times, and dates on the COCs 

were present. 

 

2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

parameters for the November groundwater sampling event.   

 

3. Holding Times – The lab flagged all pH results for this sampling event with an “T8” to indicate the 

sample was received too close to the holding time expiration/past holding time for analysis.  All 

reported pH results for these samples should be considered estimated (J).  Note, the pH was also 

measured in the field and would provide a more accurate measurement as they are recorded on-site at 

the time of sample collection.   
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Memorandum (continued) 

With the above exception, all other samples were extracted and/or analyzed within their respective 

holding time.   

 

4. Sample Preservation – All samples were received by the laboratory slightly below the recommended 

2 to 6 degrees Celsius (ºC)  sample preservation temperature range.  Because no samples were 

received frozen, all were considered viable. 

 

5. Laboratory Method Blanks – Method blanks were reviewed to determine the potential for sample 

cross contamination due to handling within the laboratory.  With the following exceptions, no 

detections of target analytes were noted in the method blanks: 

 

• Calcium (0.137 mg/L) was detected in the method blank in batch WG1388682.  All 

associated samples exhibited calcium concentrations greater than five times this blank 

detection.  As such, cross-contamination was not a concern, and no data qualifiers were 

added.  

 

• Radium-226 (-0.00470 pCi/L) and radium-228 (-0.305 pCi/L) were detected in the method 

blanks in batches WG1394619 and WG1397762, respectively.  Because both of these 

method blank detections exhibited negative results, they were considered non detect.  No 

samples were qualified based on these method blank results.   

 

6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – The LCS contains 

a matrix similar to that of the sample that has been spiked with known concentrations of target 

analytes.  The LCS is prepared and analyzed by the same method as the samples.  As a measure of 

analytical accuracy, the results of the LCS are compared against the known analyte concentrations in 

the spike to determine the percent recovery (REC).  The purpose of the LCS is to determine the 

performance of the laboratory with respect to analyte recovery, independent of field sample matrix 

interference.  For some methods, the lab performed a LCSD.  The results between the LCS and 

LCSD were compared with each other for reproducibility using the relative percent difference 

(RPD).  All LCS/LCSD RECs and/or RPDs were within their respective QC limits. 

 

7. Matrix Spike/Matrix Spike Duplicates (MS/MSD) – MS/MSDs are typically run for organic and 

inorganic analyses.  A sample is split into three portions (original, MS and MSD), and a known 

amount of a target analyte is added (spiked) to two portions (MS and MSD) of the sample.  The 

results of these two portions are compared with each other for reproducibility using the RPD.  They 

are also compared against the unspiked portion of the sample for REC of the spike.  Qualification is 

typically limited to the spiked sample for any MS/MSD issues, unless otherwise noted. Site-specific 

MS/MSDs were collected during each sampling event.  The following summarizes these site-specific 

MS/MSD analyses: 

 

• MW-8A:  The spike amount for sulfate was less than one-fourth the concentration in the 

noted parent sample.  As such, no conclusion could be made regarding the accuracy of this 

spike.  No data qualifiers were added based on this MS/MSD.   
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Memorandum (continued) 

All other MS/MSD results for this noted sample were within control limits.   

 

8. Laboratory Duplicate Results – In instances where a MS/MSD was not applicable, laboratory 

duplicate analyses were performed.  Laboratory duplicates provide information on the ability to 

reproduce lab results and to account for error introduced from handling, shipping, storage, 

preparation, and lab analysis.  All project-specific laboratory duplicate results were within control 

limits. 

 

9. Field Duplicate Results – Field duplicate results provide information on the ability to reproduce field 

results and account for error introduced from handling, shipping, storage, preparation, and analysis 

of field samples.  There are no specific USEPA criteria for qualifying data from field duplicate 

results. Depending upon the sample concentration, one of the following criteria based upon NFGI is 

applicable:   

 

• Is the compound detected in both portions?  

 

• If the sample concentrations are greater than 5 times the detection limit, then the maximum 

allowable RPD is 20 percent for water samples.   

 

• If the sample concentrations are less than 5 times the detection limit, then a sensitivity test is 

applied. For the sensitivity test, the sample concentrations must agree within ± the lower 

detection limit for water samples. 

 

• If the radium results are reported above their minimum detectable concentration (MDC), the 

normalized difference (also called the relative error ratio) between the duplicate pair was 

calculated.  The maximum normalized difference is 1.96 for the radium samples. 

 

One field duplicate pair was collected during each sampling event:  MW-2A and DUP-1.  Table 2 

presents a side-by-side comparison of the field duplicate results.  All results were adequately 

replicated for this field duplicate pair.   

 

10. Detection and Quantitation Limits – The sulfate for one or more samples required a dilution to 

account for high concentrations and/or matrix interferences.  Qualifiers were not necessary based on 

these dilutions.     

 

11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  The 

data are valid, as qualified, for use in reporting the results of this investigation.    

 

Attachments 

 

Table 1: Data Qualifiers 

Table 2: Field Duplicate Results 

 



Sample 

Identification

Laboratory 

Number
Parameter(s) Data Qualifier Reason for Qualification

MW-2A L1165504-01

MW-3 L1165504-02

MW-4 L1165504-03

MW-8A L1165504-04

MW-10 L1165504-05

MW-13 L1165504-06

MW-14 L1165504-07

MW-15 L1165504-08

MW-16 L1165504-09

DUP-1 L1165504-10

J - Estimated Value

pH J Holding time exceeded (see text)

Table 1

Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas

Nearman Creek Power Station Bottom Ash Pond – November 2019

Z:\Clients\ENS\KCBPU\88777_CCRGWMON\Studies\Deliverables\Groundwater\Validation\November 2019\T1qual_DV_Nearman_November2019.xlsx 1of 1



MW-2A

11/26/2019

L1165496 (radium)/

L1165504 (all others)

DUP-1

11/26/2019

L1165496 (radium)/

L1165504 (all others)

Meets QC 

Criteria

Parameter Unit

Dissolved Solids mg/l 471 436 Yes

Chloride mg/l 14 13.9 Yes

Fluoride mg/l 0.274 0.271 Yes

Sulfate mg/l 108 109 Yes

pH su 7.23 J 7.23 J Yes

Arsenic mg/l 0.00248 0.00246 Yes

Barium mg/l 0.116 0.115 Yes

Boron mg/l 0.200 U 0.200 U Yes

Calcium mg/l 122 123 Yes

Lithium mg/l 0.0205 0.0223 Yes

Molybdenum mg/l 0.005 U 0.0500 U Yes

Selenium mg/l 0.0100 U 0.0100 U

Combined Radium 

(including +/- uncertainty)
pCi/l 0.696 (+/- 0.654) 0.519 (+/- 0.620) Yes

J - Estimated Value

mg/l - Milligrams per Liter

pCi/l - picoCuries per Liter

QC - Quality Control

SDG - Sample Delivery Group

su - Standard Unit

U - Nondetect

Table 2

Field Duplicate Results 

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas

Nearman Creek Power Station Bottom Ash Pond – November 2019

Sample Identification:

Date Sampled:

SDG(s):

Z:\Clients\ENS\KCBPU\88777_CCRGWMON\Studies\Deliverables\Groundwater\Validation\November 2019\T2dups_DV_Nearman_November2019.xlsx 1of 1



ANALYTICAL REPORT
December 27,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1165496

Samples Received: 11/27/2019

Project Number: 62801 BPU Nearman

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

December 27,  2019

[Preliminary Report]

Stacy Kennedy
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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December 27,  2019

Linda Cashman
Pro ject  Manager
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A/GW02  L1165496-01  Non-Potable Water Jonathan 
Hermanson

11/26/19 13:35 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-3/GW02  L1165496-02  Non-Potable Water Jonathan 
Hermanson

11/26/19 14:35 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-4/GW02  L1165496-03  Non-Potable Water Jonathan 
Hermanson

11/26/19 15:20 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-8A/GW02  L1165496-04  Non-Potable Water Jonathan 
Hermanson

11/26/19 11:25 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-10/GW02  L1165496-05  Non-Potable Water Jonathan 
Hermanson

11/26/19 12:40 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-13/GW02  L1165496-06  Non-Potable Water Jonathan 
Hermanson

11/26/19 08:20 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-14/GW02  L1165496-07  Non-Potable Water Jonathan 
Hermanson

11/26/19 09:15 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/20/19 10:35 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15/GW02  L1165496-08  Non-Potable Water Jonathan 
Hermanson

11/26/19 10:10 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-16/GW02  L1165496-09  Non-Potable Water Jonathan 
Hermanson

11/25/19 12:25 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1/GW02  L1165496-10  Non-Potable Water Jonathan 
Hermanson

11/26/19 00:00 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1397762 1 12/17/19 17:05 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1394619 1 12/18/19 11:15 12/23/19 09:05 JMR Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1394619 1 12/18/19 11:15 12/19/19 19:44 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Stacy Kennedy
Pro jec t  Manager
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 6 5 4 9 6

MW-2A/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 3 : 3 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.670 0.410 0.63 12/20/2019 10:35 WG1397762

    (T) Barium 102 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 102 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.696 0.654 1.03 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0255 0.244 0.404 12/19/2019 19:44 WG1394619

    (T) Barium-133 80.3 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 6 5 4 9 6

MW-3/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 4 : 3 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.881 0.425 0.611 12/20/2019 10:35 WG1397762

    (T) Barium 98.3 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 102 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.01 0.604 0.872 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.129 0.179 0.261 12/19/2019 19:44 WG1394619

    (T) Barium-133 101 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 6 5 4 9 6

MW-4/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 5 : 2 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.000 0.441 0.73 12/20/2019 10:35 WG1397762

    (T) Barium 96.1 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 117 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.115 0.573 0.899 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.115 0.132 0.169 12/19/2019 19:44 WG1394619

    (T) Barium-133 103 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 6 5 4 9 6

MW-8A/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 1 : 2 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.309 0.386 0.715 12/20/2019 10:35 WG1397762

    (T) Barium 89.9 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 105 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.491 0.564 0.932 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.182 0.178 0.217 12/19/2019 19:44 WG1394619

    (T) Barium-133 97.2 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 6 5 4 9 6

MW-10/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 2 : 4 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.77 0.439 0.661 12/20/2019 10:35 WG1397762

    (T) Barium 93.2 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 108 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 2.06 0.700 0.985 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.287 0.261 0.324 12/19/2019 19:44 WG1394619

    (T) Barium-133 109 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 6 5 4 9 6

MW-13/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 8 : 2 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.143 0.429 0.733 12/20/2019 10:35 WG1397762

    (T) Barium 85.8 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 105 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.546 0.681 0.934 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.403 0.252 0.201 12/19/2019 19:44 WG1394619

    (T) Barium-133 114 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 6 5 4 9 6

MW-14/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 9 : 1 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.0464 0.380 0.639 12/20/2019 10:35 WG1397762

    (T) Barium 89.2 62.0-143 12/20/2019 10:35 WG1397762

    (T) Yttrium 115 79.0-136 12/20/2019 10:35 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.107 0.495 0.839 12/20/2019 10:35 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0606 0.115 0.2 12/19/2019 19:44 WG1394619

    (T) Barium-133 106 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 6 5 4 9 6

MW-15/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 0 : 1 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.270 0.415 0.77 12/23/2019 09:05 WG1397762

    (T) Barium 85.4 62.0-143 12/23/2019 09:05 WG1397762

    (T) Yttrium 108 79.0-136 12/23/2019 09:05 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.398 0.693 1.21 12/23/2019 09:05 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.128 0.278 0.436 12/19/2019 19:44 WG1394619

    (T) Barium-133 106 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 6 5 4 9 6

MW-16/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 5 / 1 9  1 2 : 2 5

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.392 0.392 0.594 12/23/2019 09:05 WG1397762

    (T) Barium 97.5 62.0-143 12/23/2019 09:05 WG1397762

    (T) Yttrium 112 79.0-136 12/23/2019 09:05 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.995 0.760 0.926 12/23/2019 09:05 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.603 0.368 0.332 12/19/2019 19:44 WG1394619

    (T) Barium-133 108 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 1 6 5 4 9 6

DUP-1/GW02
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 0 : 0 0

Radiochemistry by Method 904
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.332 0.435 0.672 12/23/2019 09:05 WG1397762

    (T) Barium 99.8 62.0-143 12/23/2019 09:05 WG1397762

    (T) Yttrium 114 79.0-136 12/23/2019 09:05 WG1397762

Radiochemistry by Method Calculation
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.519 0.620 0.886 12/23/2019 09:05 WG1394619

Radiochemistry by Method SM7500Ra B M
 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.187 0.185 0.214 12/19/2019 19:44 WG1394619

    (T) Barium-133 105 30.0-143 12/19/2019 19:44 WG1394619
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1397762
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 1 6 5 4 9 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3485607-1  12/20/19 10:35

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.305 0.431

    (T) Barium 118   

    (T) Yttrium 109   

L1165496-04 Original Sample (OS) • Duplicate (DUP)
(OS) L1165496-04  12/20/19 10:35 • (DUP) R3485607-5  12/20/19 10:35

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 0.309 0.116 1 90.9 0.261 20 3

    (T) Barium 89.9 97.8       

    (T) Yttrium 105 110       

Laboratory Control Sample (LCS)
(LCS) R3485607-2  12/20/19 10:35

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 5.22 104 80.0-120

    (T) Barium   111   

    (T) Yttrium   103   

L1165496-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1165496-04  12/20/19 10:35 • (MS) R3485607-3  12/20/19 10:35 • (MSD) R3485607-4  12/20/19 10:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 0.309 12.9 13.2 126 129 1 70.0-130 1.99 20

    (T) Barium  89.9   90.6 94.1        

    (T) Yttrium  105   112 120        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1394619
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 1 6 5 4 9 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3485240-1  12/19/19 19:44

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 -0.00470 0.0454

    (T) Barium-133 105   

L1165496-09 Original Sample (OS) • Duplicate (DUP)
(OS) L1165496-09  12/19/19 19:44 • (DUP) R3485240-5  12/19/19 19:44

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.603 0.143 1 123 1.15 20 3

    (T) Barium-133 108 104       

Laboratory Control Sample (LCS)
(LCS) R3485240-2  12/19/19 19:44

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.60 112 80.0-120

    (T) Barium-133   110   

L1165496-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1165496-04  12/19/19 19:44 • (MS) R3485240-3  12/19/19 19:44 • (MSD) R3485240-4  12/19/19 19:44

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.182 18.7 17.2 92.2 84.5 1 75.0-125 8.58 20

    (T) Barium-133  97.2   105 111        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions
MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
December 05,  2019

Kansas City Board of Public Utilities

Sample Delivery Group: L1165504

Samples Received: 11/27/2019

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

December 05,  2019

[Preliminary Report]

Stacy Kennedy
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L1165504-01  GW Jonathan 
Hermanson

11/26/19 13:35 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 00:29 12/05/19 00:29 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 09:24 12/05/19 09:24 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:31 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:29 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-3  L1165504-02  GW Jonathan 
Hermanson

11/26/19 14:35 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 00:43 12/05/19 00:43 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:34 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:33 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-4  L1165504-03  GW Jonathan 
Hermanson

11/26/19 15:20 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 00:57 12/05/19 00:57 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:36 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:36 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-8A  L1165504-04  GW Jonathan 
Hermanson

11/26/19 11:25 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 01:11 12/05/19 01:11 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 01:53 12/05/19 01:53 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:02 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 21:36 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-10  L1165504-05  GW Jonathan 
Hermanson

11/26/19 12:40 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 02:06 12/05/19 02:06 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 03:36 12/05/19 03:36 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:39 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:39 LD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-13  L1165504-06  GW Jonathan 
Hermanson

11/26/19 08:20 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 04:04 12/05/19 04:04 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 04:18 12/05/19 04:18 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:41 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:43 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-14  L1165504-07  GW Jonathan 
Hermanson

11/26/19 09:15 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 04:32 12/05/19 04:32 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 04:46 12/05/19 04:46 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:44 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:46 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15  L1165504-08  GW Jonathan 
Hermanson

11/26/19 10:10 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388445 1 11/27/19 23:00 11/27/19 23:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 05:00 12/05/19 05:00 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 05:14 12/05/19 05:14 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:47 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:49 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-16  L1165504-09  GW Jonathan 
Hermanson

11/25/19 12:25 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388931 1 11/30/19 17:00 11/30/19 17:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 05:27 12/05/19 05:27 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 06:09 12/05/19 06:09 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:49 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:52 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1  L1165504-10  GW Jonathan 
Hermanson

11/26/19 00:00 11/27/19 09:10

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1389359 1 12/02/19 13:13 12/02/19 13:58 MMF Mt. Juliet, TN

Wet Chemistry by Method 9040C WG1388931 1 11/30/19 17:00 11/30/19 17:00 MSP Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 1 12/05/19 06:23 12/05/19 06:23 ELN Mt. Juliet, TN

Wet Chemistry by Method 9056A WG1390722 5 12/05/19 09:38 12/05/19 09:38 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1388682 1 11/29/19 11:23 11/30/19 19:57 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1388687 1 11/29/19 15:30 12/01/19 22:56 LD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.

[Preliminary Report]

Stacy Kennedy
Pro jec t  Manager
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 6 5 5 0 4

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 3 : 3 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 471 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.23 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-01 WG1388445: 7.23 at 16.5C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 14.0 1.00 1 12/05/2019 00:29 WG1390722

Fluoride 0.274 0.100 1 12/05/2019 00:29 WG1390722

Sulfate 108 25.0 5 12/05/2019 09:24 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.116 0.00500 1 11/30/2019 19:31 WG1388682

Boron ND 0.200 1 11/30/2019 19:31 WG1388682

Calcium 122 1.00 1 11/30/2019 19:31 WG1388682

Lithium 0.0205 0.0150 1 11/30/2019 19:31 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:31 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:31 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00248 0.00200 1 12/01/2019 22:29 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 6 5 5 0 4

MW-3
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 4 : 3 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 638 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.84 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-02 WG1388445: 6.84 at 17.2C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 7.35 1.00 1 12/05/2019 00:43 WG1390722

Fluoride 0.180 0.100 1 12/05/2019 00:43 WG1390722

Sulfate 93.4 5.00 1 12/05/2019 00:43 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.183 0.00500 1 11/30/2019 19:34 WG1388682

Boron ND 0.200 1 11/30/2019 19:34 WG1388682

Calcium 181 1.00 1 11/30/2019 19:34 WG1388682

Lithium 0.0462 0.0150 1 11/30/2019 19:34 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:34 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:34 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 12/01/2019 22:33 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 6 5 5 0 4

MW-4
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 5 : 2 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 481 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.10 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-03 WG1388445: 7.1 at 16.9C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.94 1.00 1 12/05/2019 00:57 WG1390722

Fluoride 0.235 0.100 1 12/05/2019 00:57 WG1390722

Sulfate 59.7 5.00 1 12/05/2019 00:57 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.134 0.00500 1 11/30/2019 19:36 WG1388682

Boron ND 0.200 1 11/30/2019 19:36 WG1388682

Calcium 128 1.00 1 11/30/2019 19:36 WG1388682

Lithium 0.0265 0.0150 1 11/30/2019 19:36 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:36 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:36 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 12/01/2019 22:36 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 6 5 5 0 4

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 1 : 2 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 787 13.3 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.11 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-04 WG1388445: 7.11 at 16.8C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 27.0 1.00 1 12/05/2019 01:11 WG1390722

Fluoride 0.329 0.100 1 12/05/2019 01:11 WG1390722

Sulfate 324 25.0 5 12/05/2019 01:53 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.176 O1 0.00500 1 11/30/2019 19:02 WG1388682

Boron 2.09 O1 0.200 1 11/30/2019 19:02 WG1388682

Calcium 115 O1 1.00 1 11/30/2019 19:02 WG1388682

Lithium 0.0188 0.0150 1 11/30/2019 19:02 WG1388682

Molybdenum 0.00953 0.00500 1 11/30/2019 19:02 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:02 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0266 0.00200 1 12/01/2019 21:36 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 6 5 5 0 4

MW-10
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 2 : 4 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 832 13.3 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.91 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-05 WG1388445: 6.91 at 16.1C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 16.3 1.00 1 12/05/2019 02:06 WG1390722

Fluoride 0.146 0.100 1 12/05/2019 02:06 WG1390722

Sulfate 180 25.0 5 12/05/2019 03:36 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.138 0.00500 1 11/30/2019 19:39 WG1388682

Boron 1.36 0.200 1 11/30/2019 19:39 WG1388682

Calcium 198 1.00 1 11/30/2019 19:39 WG1388682

Lithium 0.0483 0.0150 1 11/30/2019 19:39 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:39 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:39 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 12/01/2019 22:39 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 6 5 5 0 4

MW-13
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 8 : 2 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 580 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.08 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-06 WG1388445: 7.08 at 16.8C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.3 1.00 1 12/05/2019 04:04 WG1390722

Fluoride 0.405 0.100 1 12/05/2019 04:04 WG1390722

Sulfate 165 25.0 5 12/05/2019 04:18 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.251 0.00500 1 11/30/2019 19:41 WG1388682

Boron ND 0.200 1 11/30/2019 19:41 WG1388682

Calcium 115 1.00 1 11/30/2019 19:41 WG1388682

Lithium 0.0358 0.0150 1 11/30/2019 19:41 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:41 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:41 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0201 0.00200 1 12/01/2019 22:43 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 6 5 5 0 4

MW-14
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 9 : 1 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 533 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.11 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-07 WG1388445: 7.11 at 16.9C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 12.9 1.00 1 12/05/2019 04:32 WG1390722

Fluoride 0.265 0.100 1 12/05/2019 04:32 WG1390722

Sulfate 121 25.0 5 12/05/2019 04:46 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0864 0.00500 1 11/30/2019 19:44 WG1388682

Boron ND 0.200 1 11/30/2019 19:44 WG1388682

Calcium 130 1.00 1 11/30/2019 19:44 WG1388682

Lithium 0.0154 0.0150 1 11/30/2019 19:44 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:44 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:44 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 12/01/2019 22:46 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 6 5 5 0 4

MW-15
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  1 0 : 1 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 452 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.45 T8 1 11/27/2019 23:00 WG1388445

Sample Narrative: 

     L1165504-08 WG1388445: 7.45 at 16.9C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 13.9 1.00 1 12/05/2019 05:00 WG1390722

Fluoride 0.486 0.100 1 12/05/2019 05:00 WG1390722

Sulfate 162 25.0 5 12/05/2019 05:14 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.103 0.00500 1 11/30/2019 19:47 WG1388682

Boron ND 0.200 1 11/30/2019 19:47 WG1388682

Calcium 71.4 1.00 1 11/30/2019 19:47 WG1388682

Lithium 0.0414 0.0150 1 11/30/2019 19:47 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:47 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:47 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0104 0.00200 1 12/01/2019 22:49 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 6 5 5 0 4

MW-16
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 5 / 1 9  1 2 : 2 5

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 784 13.3 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.76 T8 1 11/30/2019 17:00 WG1388931

Sample Narrative: 

     L1165504-09 WG1388931: 6.76 at 14.5C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.01 1.00 1 12/05/2019 05:27 WG1390722

Fluoride 0.136 0.100 1 12/05/2019 05:27 WG1390722

Sulfate 123 25.0 5 12/05/2019 06:09 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.257 0.00500 1 11/30/2019 19:49 WG1388682

Boron ND 0.200 1 11/30/2019 19:49 WG1388682

Calcium 224 1.00 1 11/30/2019 19:49 WG1388682

Lithium 0.0646 0.0150 1 11/30/2019 19:49 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:49 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:49 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0342 0.00200 1 12/01/2019 22:52 WG1388687
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 1 6 5 5 0 4

DUP-1
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 6 / 1 9  0 0 : 0 0

Gravimetric Analysis by Method 2540 C-2011
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 436 10.0 1 12/02/2019 13:58 WG1389359

Wet Chemistry by Method 9040C
 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.23 T8 1 11/30/2019 17:00 WG1388931

Sample Narrative: 

     L1165504-10 WG1388931: 7.23 at 15.4C

Wet Chemistry by Method 9056A
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 13.9 1.00 1 12/05/2019 06:23 WG1390722

Fluoride 0.271 0.100 1 12/05/2019 06:23 WG1390722

Sulfate 109 25.0 5 12/05/2019 09:38 WG1390722

Metals (ICP) by Method 6010B
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.115 0.00500 1 11/30/2019 19:57 WG1388682

Boron ND 0.200 1 11/30/2019 19:57 WG1388682

Calcium 123 1.00 1 11/30/2019 19:57 WG1388682

Lithium 0.0223 0.0150 1 11/30/2019 19:57 WG1388682

Molybdenum ND 0.00500 1 11/30/2019 19:57 WG1388682

Selenium ND 0.0100 1 11/30/2019 19:57 WG1388682

Metals (ICPMS) by Method 6020
 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00246 0.00200 1 12/01/2019 22:56 WG1388687
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1389359
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  C - 2 0 1 1 L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3478527-1  12/02/19 13:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1165504-10 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-10  12/02/19 13:58 • (DUP) R3478527-3  12/02/19 13:58

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 436 448 1 2.71 5

Laboratory Control Sample (LCS)
(LCS) R3478527-2  12/02/19 13:58

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Dissolved Solids 8800 8490 96.5 85.0-115
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165323-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-01  11/27/19 23:00 • (DUP) R3477159-2  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.37 7.35 1 0.272 1

Sample Narrative: 

     OS: 7.37 at 18.6C

     DUP: 7.35 at 18.5C

L1165323-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-02  11/27/19 23:00 • (DUP) R3477159-3  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.30 7.34 1 0.546 1

Sample Narrative: 

     OS: 7.3 at 17.7C

     DUP: 7.34 at 17.9C

L1165323-05 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-05  11/27/19 23:00 • (DUP) R3477159-4  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.40 7.34 1 0.814 1

Sample Narrative: 

     OS: 7.4 at 18.6C

     DUP: 7.34 at 19.2C

L1165323-08 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-08  11/27/19 23:00 • (DUP) R3477159-5  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.41 7.38 1 0.406 1

Sample Narrative: 
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165323-08 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-08  11/27/19 23:00 • (DUP) R3477159-5  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

     OS: 7.41 at 18.7C

     DUP: 7.38 at 18.4C

L1165323-12 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-12  11/27/19 23:00 • (DUP) R3477159-6  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.42 7.40 1 0.270 1

Sample Narrative: 

     OS: 7.42 at 18.2C

     DUP: 7.4 at 18C

L1165323-15 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-15  11/27/19 23:00 • (DUP) R3477159-7  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.40 7.42 1 0.270 1

Sample Narrative: 

     OS: 7.4 at 18.3C

     DUP: 7.42 at 18.3C

L1165323-21 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-21  11/27/19 23:00 • (DUP) R3477159-8  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.28 7.31 1 0.411 1

Sample Narrative: 

     OS: 7.28 at 18.5C

     DUP: 7.31 at 18.5C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165323-29 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-29  11/27/19 23:00 • (DUP) R3477159-9  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.31 7.36 1 0.682 1

Sample Narrative: 

     OS: 7.31 at 17.2C

     DUP: 7.36 at 17.5C

L1165325-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165325-01  11/27/19 23:00 • (DUP) R3477159-10  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.26 8.27 1 0.121 1

Sample Narrative: 

     OS: 8.26 at 18.7C

     DUP: 8.27 at 18.7C

L1165419-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165419-01  11/27/19 23:00 • (DUP) R3477159-11  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.71 8.71 1 0.000 1

Sample Narrative: 

     OS: 8.71 at 18.5C

     DUP: 8.71 at 18.7C

L1165497-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165497-01  11/27/19 23:00 • (DUP) R3477159-12  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 10.4 10.4 1 0.000 1

Sample Narrative: 
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165497-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165497-01  11/27/19 23:00 • (DUP) R3477159-12  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

     OS: 10.37 at 17.6C

     DUP: 10.37 at 17.7C

L1165502-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165502-01  11/27/19 23:00 • (DUP) R3477159-13  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.93 8.92 1 0.112 1

Sample Narrative: 

     OS: 8.93 at 16.7C

     DUP: 8.92 at 16.8C

L1165504-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-01  11/27/19 23:00 • (DUP) R3477159-14  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.23 7.29 1 0.826 1

Sample Narrative: 

     OS: 7.23 at 16.5C

     DUP: 7.29 at 17.1C

L1165504-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-02  11/27/19 23:00 • (DUP) R3477159-15  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.84 6.82 1 0.293 1

Sample Narrative: 

     OS: 6.84 at 17.2C

     DUP: 6.82 at 17.2C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165504-03 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-03  11/27/19 23:00 • (DUP) R3477159-16  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.10 7.06 1 0.565 1

Sample Narrative: 

     OS: 7.1 at 16.9C

     DUP: 7.06 at 16.7C

L1165504-04 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-04  11/27/19 23:00 • (DUP) R3477159-17  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.11 7.13 1 0.281 1

Sample Narrative: 

     OS: 7.11 at 16.8C

     DUP: 7.13 at 17C

L1165504-05 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-05  11/27/19 23:00 • (DUP) R3477159-18  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.91 6.93 1 0.289 1

Sample Narrative: 

     OS: 6.91 at 16.1C

     DUP: 6.93 at 16.2C

L1165504-06 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-06  11/27/19 23:00 • (DUP) R3477159-19  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.08 7.08 1 0.000 1

Sample Narrative: 

1
Cp

2
Tc

3
Ss

4
Cn

5
Sr

6
Qc

7
Gl

8
Al

9
Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1165504 12/05/19 19:59 21 of 35

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L1165504 12/09/19 18:03 21 of 35



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388445
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L1165504-06 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-06  11/27/19 23:00 • (DUP) R3477159-19  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

     OS: 7.08 at 16.8C

     DUP: 7.08 at 16.6C

L1165504-07 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-07  11/27/19 23:00 • (DUP) R3477159-20  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.11 7.11 1 0.000 1

Sample Narrative: 

     OS: 7.11 at 16.9C

     DUP: 7.11 at 16.9C

L1165504-08 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-08  11/27/19 23:00 • (DUP) R3477159-21  11/27/19 23:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.45 7.51 1 0.802 1

Sample Narrative: 

     OS: 7.45 at 16.9C

     DUP: 7.51 at 17.1C

Laboratory Control Sample (LCS)
(LCS) R3477159-1  11/27/19 23:00

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte su su % %

pH 10.0 9.90 99.0 99.0-101

Sample Narrative: 

     LCS: 9.9 at 18.9C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388931
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 9 , 1 0

L1165323-04 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-04  11/30/19 17:00 • (DUP) R3477694-2  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.31 7.40 1 1.22 J3 1

Sample Narrative: 

     OS: 7.31 at 14.3C

     DUP: 7.4 at 14C

L1165323-09 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-09  11/30/19 17:00 • (DUP) R3477694-3  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.39 7.42 1 0.405 1

Sample Narrative: 

     OS: 7.39 at 13C

     DUP: 7.42 at 13C

L1165323-14 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-14  11/30/19 17:00 • (DUP) R3477694-4  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.42 7.39 1 0.405 1

Sample Narrative: 

     OS: 7.42 at 13.1C

     DUP: 7.39 at 13.7C

L1165323-20 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-20  11/30/19 17:00 • (DUP) R3477694-5  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.63 7.54 1 1.19 J3 1

Sample Narrative: 
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388931
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 9 , 1 0

L1165323-20 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-20  11/30/19 17:00 • (DUP) R3477694-5  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

     OS: 7.63 at 13.1C

     DUP: 7.54 at 14C

L1165323-25 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-25  11/30/19 17:00 • (DUP) R3477694-6  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.42 7.34 1 1.08 J3 1

Sample Narrative: 

     OS: 7.42 at 13.4C

     DUP: 7.34 at 13.3C

L1165323-30 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-30  11/30/19 17:00 • (DUP) R3477694-7  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.41 7.40 1 0.135 1

Sample Narrative: 

     OS: 7.41 at 14.2C

     DUP: 7.4 at 14.9C

L1165323-31 Original Sample (OS) • Duplicate (DUP)
(OS) L1165323-31  11/30/19 17:00 • (DUP) R3477694-8  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.34 7.38 1 0.543 1

Sample Narrative: 

     OS: 7.34 at 14.4C

     DUP: 7.38 at 14.9C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388931
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 9 , 1 0

L1165504-09 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-09  11/30/19 17:00 • (DUP) R3477694-9  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.76 6.75 1 0.148 1

Sample Narrative: 

     OS: 6.76 at 14.5C

     DUP: 6.75 at 14.6C

L1165504-10 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-10  11/30/19 17:00 • (DUP) R3477694-10  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.23 7.23 1 0.000 1

Sample Narrative: 

     OS: 7.23 at 15.4C

     DUP: 7.23 at 15.6C

L1165586-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165586-01  11/30/19 17:00 • (DUP) R3477694-11  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.35 8.40 1 0.597 1

Sample Narrative: 

     OS: 8.35 at 17.4C

     DUP: 8.4 at 17.6C

L1165616-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165616-02  11/30/19 17:00 • (DUP) R3477694-12  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.22 6.25 1 0.481 1

Sample Narrative: 
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388931
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 9 , 1 0

L1165616-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165616-02  11/30/19 17:00 • (DUP) R3477694-12  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

     OS: 6.22 at 16.9C

     DUP: 6.25 at 17.6C

L1165618-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165618-02  11/30/19 17:00 • (DUP) R3477694-13  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.68 7.67 1 0.130 1

Sample Narrative: 

     OS: 7.68 at 14.9C

     DUP: 7.67 at 16.2C

L1165684-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165684-01  11/30/19 17:00 • (DUP) R3477694-14  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.88 6.85 1 0.437 1

Sample Narrative: 

     OS: 6.88 at 14.9C

     DUP: 6.85 at 14.8C

L1165684-02 Original Sample (OS) • Duplicate (DUP)
(OS) L1165684-02  11/30/19 17:00 • (DUP) R3477694-15  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 4.66 4.66 1 0.000 1

Sample Narrative: 

     OS: 4.66 at 14.4C

     DUP: 4.66 at 14.1C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388931
W e t  C h e m i s t r y  b y  M e t h o d  9 0 4 0 C L 1 1 6 5 5 0 4 - 0 9 , 1 0

L1165684-03 Original Sample (OS) • Duplicate (DUP)
(OS) L1165684-03  11/30/19 17:00 • (DUP) R3477694-16  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 3.85 3.88 1 0.776 1

Sample Narrative: 

     OS: 3.85 at 14.9C

     DUP: 3.88 at 15C

L1165723-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165723-01  11/30/19 17:00 • (DUP) R3477694-17  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.02 8.07 1 0.622 1

Sample Narrative: 

     OS: 8.02 at 16.2C

     DUP: 8.07 at 16.2C

L1165844-01 Original Sample (OS) • Duplicate (DUP)
(OS) L1165844-01  11/30/19 17:00 • (DUP) R3477694-18  11/30/19 17:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.17 6.24 1 1.13 J3 1

Sample Narrative: 

     OS: 6.17 at 16.2C

     DUP: 6.24 at 16.6C

Laboratory Control Sample (LCS)
(LCS) R3477694-1  11/30/19 17:00

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte su su % %

pH 10.0 9.98 99.8 99.0-101

Sample Narrative: 

     LCS: 9.98 at 19.2C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1390722
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3479346-1  12/04/19 16:26

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.00990 0.100

Sulfate U 0.0774 5.00

L1165338-09 Original Sample (OS) • Duplicate (DUP)
(OS) L1165338-09  12/04/19 21:43 • (DUP) R3479346-3  12/04/19 21:56

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 7.16 7.13 1 0.466 15

Fluoride 0.156 0.153 1 1.69 15

Sulfate 17.4 17.3 1 0.213 15

L1165504-05 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-05  12/05/19 02:06 • (DUP) R3479346-7  12/05/19 03:23

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 16.3 16.2 1 0.386 15

Fluoride 0.146 0.147 1 0.547 15

L1165504-05 Original Sample (OS) • Duplicate (DUP)
(OS) L1165504-05  12/05/19 03:36 • (DUP) R3479346-8  12/05/19 03:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 180 185 5 2.58 15

Laboratory Control Sample (LCS)
(LCS) R3479346-2  12/04/19 16:40

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/l mg/l % %

Chloride 40.0 38.6 96.4 80.0-120

Fluoride 8.00 7.80 97.5 80.0-120

Sulfate 40.0 39.4 98.6 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1390722
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L1165338-09 Original Sample (OS) • Matrix Spike (MS)
(OS) L1165338-09  12/04/19 21:43 • (MS) R3479346-4  12/04/19 22:10

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 7.16 57.3 100 1 80.0-120

Fluoride 5.00 0.156 5.12 99.2 1 80.0-120

Sulfate 50.0 17.4 67.5 100 1 80.0-120

L1165504-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1165504-04  12/05/19 01:11 • (MS) R3479346-5  12/05/19 01:25 • (MSD) R3479346-6  12/05/19 01:39

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 27.0 70.8 71.2 87.7 88.5 1 80.0-120 0.580 15

Fluoride 5.00 0.329 4.73 4.77 88.0 88.9 1 80.0-120 0.955 15

Sulfate 50.0 315 338 338 46.0 46.4 1 80.0-120 E V E V 0.0672 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388682
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3477828-1  11/30/19 18:54

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.00170 0.00500

Boron U 0.0126 0.200

Calcium 0.137 J 0.0463 1.00

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Selenium U 0.00740 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3477828-2  11/30/19 18:57 • (LCSD) R3477828-3  11/30/19 18:59

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 0.988 1.01 98.8 101 80.0-120 1.87 20

Boron 1.00 0.982 0.981 98.2 98.1 80.0-120 0.102 20

Calcium 10.0 9.96 10.1 99.6 101 80.0-120 1.13 20

Lithium 1.00 1.03 1.03 103 103 80.0-120 0.387 20

Molybdenum 1.00 0.996 1.01 99.6 101 80.0-120 1.19 20

Selenium 1.00 0.945 0.958 94.5 95.8 80.0-120 1.41 20

L1165504-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1165504-04  11/30/19 19:02 • (MS) R3477828-5  11/30/19 19:07 • (MSD) R3477828-6  11/30/19 19:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.176 1.16 1.17 97.9 99.6 1 75.0-125 1.45 20

Boron 1.00 2.09 3.05 3.06 95.5 97.0 1 75.0-125 0.489 20

Calcium 10.0 115 124 124 87.9 86.5 1 75.0-125 0.112 20

Lithium 1.00 0.0188 1.02 1.03 100 101 1 75.0-125 1.08 20

Molybdenum 1.00 0.00953 1.01 1.03 100 102 1 75.0-125 1.71 20

Selenium 1.00 ND 0.980 0.991 98.0 99.1 1 75.0-125 1.13 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1388687
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 1 1 6 5 5 0 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)
(MB) R3477867-1  12/01/19 21:26

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic U 0.000250 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)
(LCS) R3477867-2  12/01/19 21:29 • (LCSD) R3477867-3  12/01/19 21:33

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Arsenic 0.0500 0.0489 0.0496 97.8 99.3 80.0-120 1.52 20

L1165504-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)
(OS) L1165504-04  12/01/19 21:36 • (MS) R3477867-5  12/01/19 21:43 • (MSD) R3477867-6  12/01/19 21:46

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Arsenic 0.0500 0.0266 0.0760 0.0748 98.7 96.5 1 75.0-125 1.48 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report
The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions
MDL Method Detection Limit.

ND Not detected at the Reporting Limit (or MDL where applicable).

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

U Not detected at the Reporting Limit (or MDL where applicable).

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

J The identification of the analyte is acceptable; the reported value is an estimate.

J3 The associated batch QC was outside the established quality control range for precision.

O1 The analyte failed the method required serial dilution test and/or subsequent post-spike criteria.  These failures indicate 
matrix interference.

T8 Sample(s) received past/too close to holding time expiration.

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05
Alaska 17-026  Nevada TN-03-2002-34
Arizona AZ0612  New Hampshire 2975
Arkansas 88-0469  New Jersey–NELAP TN002
California 2932  New Mexico ¹ n/a
Colorado TN00003  New York 11742
Connecticut PH-0197  North Carolina Env375
Florida E87487  North Carolina ¹ DW21704
Georgia NELAP  North Carolina ³ 41
Georgia ¹ 923  North Dakota R-140
Idaho TN00003  Ohio–VAP CL0069
Illinois 200008  Oklahoma 9915
Indiana C-TN-01  Oregon TN200002
Iowa 364  Pennsylvania 68-02979
Kansas E-10277  Rhode Island LAO00356
Kentucky ¹ ⁶ 90010  South Carolina 84004
Kentucky ² 16  South Dakota n/a
Louisiana AI30792  Tennessee ¹ ⁴ 2006
Louisiana ¹ LA180010  Texas T104704245-18-15
Maine TN0002  Texas ⁵ LAB0152
Maryland 324  Utah TN00003
Massachusetts M-TN003  Vermont VT2006
Michigan 9958  Virginia 460132
Minnesota 047-999-395  Washington C847
Mississippi TN00003  West Virginia 233
Missouri 340  Wisconsin 9980939910
Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789
A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01
Canada 1461.01  USDA P330-15-00234
EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 
¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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