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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 2018 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 2018. 

• Initiation of an assessment monitoring program per §257.95. 

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

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

• Completing a hydraulic profiling tool (HPT) / electrical conductivity (EC) investigation to assess 

subsurface lithology at locations down-gradient of the pond followed by the installation and 

sampling of three new groundwater monitoring wells to delineate the extent of arsenic above 

GWPS at Monitoring Wells MW-8A and MW-10. 

• Completing a successful Alternate Source Demonstration (ASD) for arsenic which included: 

o Collection of direct-push groundwater samples for dissolved-arsenic to support the 

placement of permanent wells.  

o Installation of an additional Monitoring Well at a location upgradient from the BA Pond.  
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o Statistical evaluation of groundwater samples collected in November 2018 for analysis 

of arsenic. 

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 project key activities for the 

upcoming year.  This document is the second annual groundwater monitoring and corrective action 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 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 and placed in the 

operating record. 

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

anticipated activities for 2019. 

• 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, 2018, the BA Pond was in detection monitoring.  At that time a total of 9 background 

monitoring events had been performed at the BA Pond to provide a minimum of eight independent 

groundwater samples for each of the parameters listed in 40 CFR §257 Appendix III and IV.  These 

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

(Burns & McDonnell, 2018a).  In January 2018, Burns & McDonnell completed the statistical evaluation 

of the Appendix III background data set in accordance with the Selection of Statistical Method for 

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

Ash Pond (Burns & McDonnell, 2017).  This assessment identified statistically significant increases 

(SSIs) in the concentrations of the following parameters in one or more down-gradient monitoring wells:  

• Boron (MW-8A and MW-10),  

• Chloride (MW-8A and MW-10),  

• Dissolved solids (MW-8A and MW-10),  

• Fluoride (MW-8A), and  

• Sulfate (MW-8A and MW-10).   

The results of the Sanitas™ statistical output for this evaluation was placed in the Facility Operating 

Record and in a letter titled Statistical Assessment of Groundwater Monitoring Data (Burns & 

McDonnell, 2018b). 

Per 40 CFR §257.94(e), BPU initiated an assessment monitoring program in March 2018 in response to 

the findings that an SSI had been observed in groundwater monitoring data collected as part of the 

detection monitoring program implemented at the BA Pond. 

A total of 4 groundwater monitoring events were conducted at the BA Pond during 2018.  The following 

bullets present a summary of the timing of each of the groundwater sampling events that were performed 

and presents the analytes that were sampled and gives rational for each sampling event. Sampling was 

performed in accordance with the Groundwater Monitoring Program.  Once the assessment monitoring 

program was initiated, there were no transitions between assessment and detection groundwater 

monitoring programs during the reporting period. 
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• March 2018 –.Groundwater samples were collected from Monitoring Wells MW-2A, MW-3, 

MW-4, MW-8A, and MW-10 for the complete list of Appendix IV parameters per the 

requirements of 40 CFR §257.95(b). 

• June 2018 – Within 90 days of completing the March 2018 sampling event, Monitoring Wells 

MW-2A, MW-3, MW-4, MW-8A, and MW-10 were sampled for the complete list of Appendix 

III parameters and those Appendix IV parameters that were detected during the March 2018 

sampling event (herein after referred to as the “reduced list of Appendix IV parameters”).  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 Ask Pond (Burns & McDonnell, 2018c).  The 

results of this evaluation, which is summarized in the September 13, 2018 Comparison of June 

2018 Assessment Data to Groundwater Protection Standards (Burns & McDonnell, 2018d), 

indicated that arsenic was detected in monitoring wells MW-10 and MW-8A at concentrations 

above its GWPS of 0.010 milligrams per liter (mg/L). 

• October 2018 – Following the completion of a HPT / EC survey discussed in Section 2.3, three 

monitoring wells, MW-13, MW-14, and MW-15 were installed at the locations presented on 

Figure 2-1 to aid in the delineation of arsenic above the GWPS.  Once installed and developed, 

these wells and Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, and MW-10 were sampled 

for Appendix III parameters and the reduced list of Appendix IV parameters.  Upon reviewing the 

results of groundwater samples collected from MW-13, MW-14, and MW-15, it was determined 

that an alternate source demonstration was warranted as arsenic was observed at MW-13, a 

location hydraulically up- or side-gradient to wells MW-8A and MW-10.  The Alternate Source 

Demonstration Report (Burns & McDonnell, 2018e) documenting the alternate source 

demonstration (ASD) assessment and the results of groundwater sampling performed in late 

October and November is presented in Appendix A.   

• November 2018 – As part of the ASD, Monitoring Well MW-16 was installed at the location 

presented on Figure 2-1.  All of the wells presented on Figure 2-1 were sampled again in 

November 2018 in support of the ASD. 

2.2 Groundwater Sampling Activities 
During each sampling event identified above, 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 as well as the direct push sampling event discussed below in Section 2.4 are 
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presented on Tables 2-1 through 2-5.  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.  Once stabilized, the BA Pond monitoring wells were sampled for the parameters presented in 

Section 2.1 using the analytical methods presented on Table 2-6.  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 2018.  Monitoring well sampling forms for each of the groundwater monitoring events are 

presented in Appendix B.  While analytical data are summarized in Table 2-6, copies of laboratory 

analytical data packages are included in Appendix C.  All laboratory data was validated by Burns & 

McDonnell chemists in accordance with the SAP.  Copies of data validation reports are provided in 

Appendix C and all data are considered suitable for reporting as qualified. 

As presented on Figures 2-2 through 2-6, the primary groundwater gradients observed during the 

reporting period were predominantly to the northwest.   

2.3 HPT/EC Investigation 
To support the identification of the locations and screen intervals of monitoring wells MW-13, MW-14, 

and MW-15, an HPT/EC survey was performed to assess the hydraulic conductivity and homogeneity of 

the unconsolidated aquifer.  By assessing the subsurface lithology, BPU and Burns & McDonnell were 

able to increase the level of confidence that MW-13, MW-14, and MW-15 were screened within 

unconsolidated units that are in hydraulic connection with the rest of the BA Pond well network.  When 

conducting this investigation, an HPT/EC probe was attached to the front of a direct-push stem which was 

then advanced to refusal at the locations presented on Figure 2-7.  Refusal was encountered at depths 

ranging from approximately 95 to 172 feet below ground surface (bgs).  The HPT/EC probe operates by 

passing an electrical charge through the subsurface material to measure the unconsolidated matrices’ 

electrical conductivity as the probe is advanced. While this is occurring, a small amount of deionized 

water is injected through a screened injection port located on the side of the probe.  As water is injected 

the pressure of the water line is monitored.  These changes in electrical conductivity and hydraulic 

pressure are recorded with depth and are indicative of changes in formation type (clay, sand, or silt) and 

the relative hydraulic conductivity of the subsurface.  The HPT/EC logs included in Appendix D indicate 

interbedded sands and silts are commonly present across the survey area from ground surface to depths of 

approximately 30 to 40 feet bgs at which point there is a transition to a more consistent sand unit that was 

present down to bedrock.  While there is some localized variability within the subsurface, the HPT/EC 

survey did not identify features that were anticipated to prevent the migration of groundwater from the 

BA Pond to MW-13, MW-14, or MW-15. 
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2.4 Direct-Push Groundwater Sampling Activities 
In October 2018, eight direct push groundwater sampling probes were advanced in general proximity to 

the BA Pond to assess the range of naturally occurring arsenic concentrations within the unconsolidated 

aquifer and aid in the placement of one or more permanent monitoring wells for sampling via low-flow 

sampling techniques. Direct push boring locations are presented in Figure 2-8.  Prior to collecting direct-

push groundwater samples, soils were sampled using dual-tube sampling techniques and logged by a 

Geologist to assess the soil characteristics and to identify groundwater sampling horizons at each location.  

Groundwater samples were then collected by advancing a direct push rod equipped with a drop-screen 

sampling device to depths between 20 and 30 feet bgs.  A groundwater sample was collected at each 

direct push boring location using an inertia pump.  Samples were field-filtered and submitted to Pace for 

the analysis of dissolved arsenic under standard chain of custody procedures.  The resulting boreholes 

were abandoned by backfilling with bentonite chips to 1.0 ft bgs. The remainder of the borehole was 

allowed to collapse or was filled with material matching the surrounding grade. Direct push boring logs 

are provided in Appendix B.  The BA Pond well network was also gauged in conjunction with the direct-

push event and the resulting potentiometric surface is presented on Figure 2-5. 

Table 2-7 presents the results of the October 2018 direct push sampling event.  As presented on Table 2-7 

dissolved arsenic was detected at a concentration above the GWPS in samples collected from DPGW-1 

and DPGW-5.   

2.5 Well Installation Activities 
To aid in the delineation of the GWPS exceedances and in support of the ASD described in Section 2.1, 

four new monitoring wells (MW-13, MW-14, MW-15, and MW-16) were installed in 2018 to supplement 

the existing monitoring well network.  While Monitoring Wells MW-13, MW-14, and MW-15 were 

installed to provide down- and side-gradient monitoring locations for the purpose of delineating GWPS 

exceedances identified during the June 2018 sampling event, monitoring well MW-16 was installed at a 

location upgradient of the BA Pond.  The location of MW-16 was selected to provide an additional 

upgradient monitoring location that was likely to provide data indicative of the full variability of naturally 

occurring arsenic concentrations at locations up-gradient of and near the BA Pond.  

Drilling and well installation activities for Monitoring Wells MW-13, MW-14, MW-15, and MW-16 were 

conducted by Razek Environmental, LLC, a Kansas-licensed water well contractor, using the procedures 

presented in the SAP.  These wells were screened below the top of the uppermost water bearing unit, 

consistent with the well construction of MW-2A, MW-3, MW-4, MW-8A, and MW-10.  All drilling, 
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sampling and investigation equipment was decontaminated prior to beginning field activities, between 

boring/well locations, and upon completion of well installation activities.   

As presented in Appendix B, Monitoring Wells MW-13, MW-14, MW-15, and MW-16 were constructed 

with 2-inch nominal diameter, Schedule 40 polyvinyl chloride with 5-foot, 0.01-inch, machine-cut 

screens.  Filter pack consisted of washed 20/40 silica sand placed in the borehole to a depth of at least 2 

feet above the top of the screen.  The remaining annulus was then filled to within approximately 3 feet 

bgs with bentonite chips that were hydrated in 1-foot lifts or bentonite grout.  The remainder of the 

borehole was filled with Portland cement and completed at the surface with 4 to 6-inch thick well pads.  

Monitoring wells were finished with a lockable, stick-up completions and four concrete-filled bollards 

were installed around each monitoring well.  Appendix B includes drilling logs and well construction 

diagrams for Monitoring Wells MW-13, MW-14, MW-15, and MW-16. 

2.6 Well Development 
All newly installed monitoring wells were developed following procedures presented in the SAP by 

intermittently surging the well screen and purging the wells until development had been achieved.  

Monitoring well development forms are presented in Appendix B. 

2.7 Well Surveying 
The new groundwater monitoring wells were surveyed for both vertical and horizontal control by Atlas 

Surveyors, Inc., a licensed Kansas Professional Land Surveyor.  The well locations were surveyed 

horizontally to the nearest 0.01 foot and tied into the Kansas State Plane coordinate system.  The well pad 

and top of casing elevations of each well was measured to the nearest 0.01 foot relative to mean annual 

sea level and reported using North American Vertical Datum 1988.  The surveyed location of MW-13, 

MW-14, MW-15, and MW-16 is presented on Figure 2-1. 
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3.0 STATISTICAL ANALYSIS 

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

collected from October 2015 through October 17, 2017 was completed by January 15, 2018, within 90 

days following analysis of the samples collected during the final background sampling event.  
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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:  

• Statistical Assessment of Background Monitoring Data – Statistical Assessment of Groundwater 

Monitoring Data (Burns & McDonnell, 2018b) 

• Notification of Assessment Monitoring Program – Notification of the Establishment of 

Assessment Monitoring Program at the Bottom Ash Pond (Burns & McDonnell, 2018c) 

• Update of Statistical Method - Update to Statistical Method for Evaluating Groundwater at 

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

McDonnell, 2018c) 

• Groundwater Protection Standards  

• Comparison of June 2018 Assessment Data to Groundwater Protection Standards (Burns & 

McDonnell, 2018d) 

• Notification Regarding Groundwater Protection Standards (Burns & McDonnell, 2018f) 

• Alternate Source Demonstration  

• Assessment Monitoring Notification – Alternate Source Demonstration (Burns & McDonnell, 

2018h) 

• Alternate Source Demonstration Report (Burns & McDonnell, 2018f) 
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5.0 KEY ACTIVITIES FOR THE UPCOMING YEAR 

Groundwater monitoring and statistical assessments are expected to be performed in 2019 as required by 

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

monitoring network in 2019, based on activities conducted in 2018. Additionally, BPU plans to initiate 

closure of the BA Pond by removal of CCR in 2019. 
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Table 2-1
Monitoring Well Gauging Data - March 8, 2018

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 3/8/2018 747.86 31.68 NM 24.88 722.98
MW-3 3/8/2018 750.48 34.7 NM 27.44 723.04
MW-4 3/8/2018 746.99 31.75 NM 24.34 722.65

MW-8A 3/8/2018 750.12 35.17 NM 28.25 721.87
MW-10 3/8/2018 745.30 29.5 NM 22.65 722.65

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 - May 29, 2018

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 5/29/2018 747.86 31.68 NM 20.21 727.65
MW-3 5/29/2018 750.48 34.7 NM 22.76 727.72
MW-4 5/29/2018 746.99 31.75 NM 19.47 727.52

MW-8A 5/29/2018 750.12 35.17 NM 23.21 726.91
MW-10 5/29/2018 745.30 29.5 NM 18.07 727.23

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 2-3
Monitoring Well Gauging Data - October 1, 2018

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 10/1/2018 747.86 31.68 NM 14.32 733.54
MW-3 10/1/2018 750.48 34.7 NM 17.26 733.22
MW-4 10/1/2018 746.99 31.75 NM 14.03 732.96

MW-8A 10/1/2018 750.12 35.17 NM 17.12 733.00
MW-10 10/1/2018 745.30 29.5 NM 11.92 733.38
MW-13 10/1/2018 747.81 33.48 NM 12.25 735.56
MW-14 10/1/2018 749.18 33.27 NM 15.65 733.53
MW-15 10/1/2018 752.88 32.7 NM 15.33 737.55

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 2-4
Monitoring Well Gauging Data - October 31, 2018

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 10/31/2018 747.86 31.68 NM 14.26 733.60
MW-3 10/31/2018 750.48 34.7 NM 16.55 733.93
MW-4 10/31/2018 746.99 31.75 NM 13.05 733.94

MW-8A 10/31/2018 750.12 35.17 NM 17.40 732.72
MW-10 10/31/2018 745.30 29.5 NM 12.20 733.10
MW-13 10/31/2018 747.81 33.48 NM 12.51 735.30
MW-14 10/31/2018 749.18 33.27 NM 20.05 729.13
MW-15 10/31/2018 752.88 32.7 NM 16.86 736.02

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
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Table 2-5
Monitoring Well Gauging Data - November 19, 2018

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 11/19/2018 747.86 31.68 NM 15.35 732.51
MW-3 11/19/2018 750.48 34.7 NM 17.63 732.85
MW-4 11/19/2018 746.99 31.75 NM 14.17 732.82

MW-8A 11/19/2018 750.12 35.17 NM 18.58 731.54
MW-10 11/19/2018 745.30 29.5 NM 13.27 732.03
MW-13 11/19/2018 747.81 33.48 NM 13.64 734.17
MW-14 11/19/2018 749.18 33.27 NM 20.15 729.03
MW-15 11/19/2018 752.88 32.7 NM 18.41 734.47
MW-16 11/19/2018 748.43 32.51 NM 14.89 733.54

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
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman 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 240.5 -- -- 194 199 201 235 218 212 191 218 195 NS

9056MOD Chloride mg/l 14.14 -- -- 4.45 4.65 4.64 4.37 5.23 5.88 7.83 6.69 5.63 NS
9056MOD Fluoride mg/l 0.2144 -- -- 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 NS

9040C pH su 7.206 -- -- 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 8.29 -- -- 6.93 6.7 6.33 6.87 6.74 6.75 6.68 6.63 6.6 6.45

9056MOD Sulfate mg/l 165.9 -- -- 109 114 121 117 121 130 115 143 106 NS
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 717 749 771 845 697 831 715 827 733 NS

Appendix IV - Assessment Monitoring
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 0.00269 0.010 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 0.1955 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 0.2144 4 -- 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 0.134
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 0.06654 4 0.06023 4 -- 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 Selenium mg/l -- -- -- 0.01 U 0.00576 0.00406 0.0196 0.00685 0.002 U 0.002 U 0.00411 0.00568 0.01 U
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 3.89 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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Sample Location
Sample Date

 ASD 
Background 

Limit3
GWPS2

Calculated 
Background 

Limit1
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-3
6/4/2018

MW-3
10/2/2018

 

MW-3
11/20/2018

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
6010B Calcium mg/l 240.5 -- -- 215 207 NS 200 191 206 181 V 186 207

9056MOD Chloride mg/l 14.14 -- -- 5.74 7.13 NS 9.72 8.98 13.4 3.9 6.27 11.2
9056MOD Fluoride mg/l 0.2144 -- -- 0.173 J+ 0.186 NS 0.112 0.12 0.108 0.104 0.131 0.172

9040C pH su 7.206 -- -- 6.94 J 6.83 J NS 6.92 J 7.02 J 6.84 J 6.87 J 7.30 J 6.87 J
In Situ pH su 8.29 -- -- 7.18 6.66 6.6 6.8 6.7 6.11 6.81 6.86 6.81

9056MOD Sulfate mg/l 165.9 -- -- 137 136 NS 116 109 128 74.5 96.2 148
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 788 747 NS 780 736 755 683 837 774

Appendix IV - Assessment Monitoring
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
6020 Arsenic mg/l 0.00269 0.010 0.035 0.002 U 0.0021 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 0.1955 2 -- 0.159 0.163 NS 0.16 0.148 0.152 0.141 0.149 0.173
6010B Beryllium mg/l -- -- -- NS NS 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 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 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 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.2144 4 -- 0.173 J+ 0.186 NS 0.112 0.12 0.108 0.104 0.131 0.172
6020 Lead mg/l -- -- -- NS NS NS 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.06654 4 0.06023 4 -- 0.0606 0.0481 NS 0.0372 0.0439 0.0418 0.0425 0.0464 0.0411
7470A Mercury mg/l -- -- -- NS NS 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
6010B Selenium mg/l -- -- -- NS NS NS 0.0423 0.0562 0.00642 0.0315 0.0383 0.0155
6020 Thallium mg/l -- -- -- NS NS 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 3.89 5 -- 1.62 0.555 J NS 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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Sample Location
Sample Date

 Calculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman 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-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
6010B Calcium mg/l 240.5 -- -- 224 193 186 NS 214 O1 V 176 NS 223

9056MOD Chloride mg/l 14.14 -- -- 12.4 6.6 4.92 NS 3.59 1.95 NS 7.54
9056MOD Fluoride mg/l 0.2144 -- -- 0.119 0.135 0.148 J- NS 0.156 J+ 0.177 NS 0.129

9040C pH su 7.206 -- -- 6.86 J 6.71  J 6.88 J NS 6.93 J 6.91 J NS 6.86 J
In Situ pH su 8.29 -- -- 6.69 6.79 6.7 6.68 6.94 6.80 6.7 6.96

9056MOD Sulfate mg/l 165.9 -- -- 148 117 100 NS 116 87 NS 227
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 840 736 732 NS 741 619 NS 852

Appendix IV - Assessment Monitoring
6020 Antimony mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U
6020 Arsenic mg/l 0.00269 0.010 0.035 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 0.1955 2 -- 0.151 0.14 0.146 0.135 0.134 0.121 NS 0.127
6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS 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
6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U
6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U 0.01 U NS NS NS 0.0112

9056MOD Fluoride mg/l 0.2144 4 -- 0.119 0.135 0.148 J- 0.132 0.156 J+ 0.177 NS 0.129
6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.005 U

6010B Lithium mg/l 0.06654 4 0.06023 4 -- 0.0442 0.0353 0.0428 0.0458 0.051 0.0304 NS 0.0357
7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U 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 0.005 U 0.005 U NS 0.005 U
6010B Selenium mg/l -- -- -- 0.002 U 0.022 0.0186 0.01 U NS NS NS 0.01 U
6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.89 5 -- 0.191 NA 0.191 J 0.168 0.876 0.186 J NS 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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Calculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3

Sample Location
Sample Date
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman 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

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 240.5 -- -- 208 206 200 V 231 163 193 128 130 138 140 

9056MOD Chloride mg/l 14.14 -- -- 5.81 5.92 6.47 6.64 9.7 14.9 9.83 9.88 9.67 9.67 
9056MOD Fluoride mg/l 0.2144 -- -- 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191 0.189 0.192 

9040C pH su 7.206 -- -- 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 8.29 -- -- 6.8 6.8 6.26 6.63 6.86 6.75 6.85 6.85 6.84 6.84

9056MOD Sulfate mg/l 165.9 -- -- 180 182 153 196 127 153 81.6 82.5 74.6 74.7 
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 811 783 848 865 616 734 508 478 512 506 

Appendix IV - Assessment Monitoring
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 0.00269 0.010 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 0.1955 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 0.2144 4 -- 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191 0.189 0.192 
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 0.06654 4 0.06023 4 -- 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 Selenium 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 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 3.89 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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Duplicate Pair

Sample Location
Sample Date

 Duplicate Pair Duplicate Pair
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman 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 & 

MW-2A
11/20/2018 

MW-8A
10/29/2015

DUP-1A
10/29/2015

MW-8A
1/27/2016

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 2.37 2.38 2.48
6010B Calcium mg/l 240.5 -- -- 155 155 NS 156 163 NS 186 185 168

9056MOD Chloride mg/l 14.14 -- -- 6.26 6.33 NS 4.34 5.12 NS 26.5 30.3 30.4
9056MOD Fluoride mg/l 0.2144 -- -- 0.186 0.181 NS 0.274 J+ 0.208 NS 0.54 0.318 0.267

9040C pH su 7.206 -- -- 6.91 J 6.99 J NS 7.05 J 6.96 J NS 6.94 J 6.97 J 7.04 J
In Situ pH su 8.29 -- -- 6.8 6.8 6.39 6.81 6.80 6.7 6.94 6.94 6.9

9056MOD Sulfate mg/l 165.9 -- -- 89 89.6 NS 53.8 68.5 NS 491 598 471
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 571 568 NS 537 580 NS 1180 1130 1060

Appendix IV - Assessment Monitoring
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
6020 Arsenic mg/l 0.00269 0.010 0.035 0.00487 0.00487 0.00428 0.002 U 0.00359 0.00324 0.012 0.0132 0.0127

6010B Barium mg/l 0.1955 2 -- 0.116 0.115 0.184 0.147 0.157 NS 0.073 0.0738 0.0635
6010B Beryllium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U 0.002 U
6010B Cadmium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U 0.002 U
6010B Chromium mg/l -- -- -- 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U 0.01 U 0.01 U
6010B Cobalt mg/l -- -- -- 0.01 U 0.01 U 0.01 U NS NS NS 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.2144 4 -- 0.186 0.181 0.166 0.274 J+ 0.208 NS 0.54 0.318 0.267
6020 Lead mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.005 U 0.005 U 0.002 U

6010B Lithium mg/l 0.06654 4 0.06023 4 -- 0.0294 0.0298 0.0372 0.0352 0.027 NS 0.0243 0.0242 0.0309
7470A Mercury mg/l -- -- -- 0.0002 U 0.0002 U 0.0002 U NS NS NS 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 NS 0.005 U 0.005 U 0.005 U
6010B Selenium mg/l -- -- -- 0.002 U 0.002 U 0.01 U NS NS NS 0.01 U 0.01 U 0.002 U
6020 Thallium mg/l -- -- -- 0.002 U 0.002 U 0.002 U NS NS NS 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.89 5 -- 1.31 J 1.10 J 0.864 1.64 1.25 J NS 0.36 0.298 1.44

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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Duplicate PairCalculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3

Sample Location
Sample Date

 Duplicate Pair
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman Power Station

Bottom Ash Pond

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

MW-8A
3/8/2018

DUP-1
3/8/2018

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 2.61 2.67 2.66 2.29 2.38 2.26 2.4 2.27 NS NS
6010B Calcium mg/l 240.5 -- -- 186 182 204 156 146 126 161 153 NS NS

9056MOD Chloride mg/l 14.14 -- -- 30.2 30.1 29.3 30.3 26.9 29.6 28.9 28.4 NS NS
9056MOD Fluoride mg/l 0.2144 -- -- 0.339 0.339 0.292 0.355 0.413 0.37 0.325 0.268 NS NS

9040C pH su 7.206 -- -- 6.93 J 6.88 J 6.78 J 7.97 J 6.72 J 6.91 J 6.88 J 6.89 J NS NS
In Situ pH su 8.29 -- -- 6.75 6.75 6.56 6.92 6.88 6.86 6.73 6.74 6.91 6.91

9056MOD Sulfate mg/l 165.9 -- -- 520 522 453 412 386 383 477 380 NS NS
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 1170 1170 1190 1040 935 880 1020 1000 NS NS

Appendix IV - Assessment Monitoring
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 0.00269 0.010 0.035 0.0308 0.0299 0.0122 0.0134 0.0156 0.0232 0.0145 0.0144 0.0206 0.021

6010B Barium mg/l 0.1955 2 -- 0.0937 0.0924 0.0624 0.0473 0.0524 0.0565 0.0539 0.0541 0.0657 0.065
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 0.2144 4 -- 0.339 0.339 0.292 0.355 0.413 0.37 0.325 0.268 0.348 0.347
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 0.06654 4 0.06023 4 -- 0.0298 0.0298 0.0368 0.0316 0.0268 0.0275 0.0201 0.0269 0.029 0.0281
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 -- 0.00584 0.00591 0.005 U 0.005 U 0.00623 0.00685 0.00569 0.005 U 0.00833 0.00816
6010B Selenium 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 0.01 U 0.01 U
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 3.89 5 -- 0.673 0.127 1.45 1.11 0.536 1.07 J NA 0.980 J 0.628 0.308

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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Sample Location
Sample Date

 Duplicate PairCalculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3

Duplicate Pair
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-8A
6/4/2018

DUP-1
6/4/2018

MW-8A
10/1 & 

MW-8A
11/20/2018

MW-10
10/29/2015

MW-10
1/27/2016

MW-10
4/27/2016

DUP-1
4/27/2016

MW-10
7/25/2016

DUP-1
7/25/2016

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 2.44 2.47 2.31 NS 1.08 0.907 1.35 1.35 1.05 1.04
6010B Calcium mg/l 240.5 -- -- 129 129 122 NS 217 213 179 178 218 217

9056MOD Chloride mg/l 14.14 -- -- 25.7 25.5 26.2 NS 30.2 17 21.9 21.8 20.4 20.4
9056MOD Fluoride mg/l 0.2144 -- -- 0.453 J+ 0.441 J+ 0.394 NS 0.327 0.104 0.125 0.105 0.125 0.1 U

9040C pH su 7.206 -- -- 6.97 J 6.98 J 6.95 J NS 6.82 J 6.89 J 6.92 J 6.96 J 6.73 J 6.78 J
In Situ pH su 8.29 -- -- 6.86 6.86 6.86 6.6 7.03 7.1 6.5 6.5 6.66 6.66

9056MOD Sulfate mg/l 165.9 -- -- 353 360 419 NS 623 227 220 226 223 217
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 853 881 920 NS 1130 916 797 820 905 903

Appendix IV - Assessment Monitoring
6020 Antimony mg/l -- -- -- NS NS NS NS 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6020 Arsenic mg/l 0.00269 0.010 0.035 0.0204 0.0195 0.0278 0.0183 0.00743 0.00489 0.0135 0.0115 0.00519 0.00536

6010B Barium mg/l 0.1955 2 -- 0.0559 0.0548 0.0602 NS 0.183 0.106 0.0871 0.0857 0.0875 0.0875
6010B Beryllium mg/l -- -- -- NS NS NS 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 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 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 NS 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.2144 4 -- 0.453 J+ 0.441 J+ 0.394 NS 0.327 0.104 0.125 0.105 0.125 0.1 U
6020 Lead mg/l -- -- -- NS NS NS NS 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.06654 4 0.06023 4 -- 0.0262 0.031 0.0174 NS 0.0501 0.0571 0.045 0.0446 0.0549 0.0545
7470A Mercury mg/l -- -- -- NS NS NS 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 -- 0.00865 0.00876 0.00967 NS 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
6010B Selenium mg/l -- -- -- NS NS NS NS 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6020 Thallium mg/l -- -- -- NS NS NS 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 3.89 5 -- 1.61 1.54 0.589 J NS 0.442 2.32 1.77 1.16 0.550 J 0.520 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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Sample Location
Sample Date

 Duplicate PairDuplicate PairCalculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman Power Station

Bottom Ash Pond

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

MW-10
3/8/2018

MW-10
6/4/2018

MW-10
10/1 & 

 

DUP-1 
10/3/2018

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- 1.04 0.2 U 1.29 1.24 1.29 1.19 NS 1.5 1.22 1.23
6010B Calcium mg/l 240.5 -- -- 217 221 191 157 193 195 NS 168 179 179

9056MOD Chloride mg/l 14.14 -- -- 18 46.3 23.2 21.6 26 22.6 NS 19.6 18.6 18.7
9056MOD Fluoride mg/l 0.2144 -- -- 0.111 0.101 0.183 0.161 0.143 0.144 NS 0.235 J+ 0.219 0.217

9040C pH su 7.206 -- -- 7.02 J 7.46 J 6.86 J 7.01 J 6.88 J 6.82 J NS 6.94 J 6.98 J 6.96 J
In Situ pH su 8.29 -- -- 6.7 6.7 6.78 6.87 6.7 6.64 6.41 6.61 6.80 6.80

9056MOD Sulfate mg/l 165.9 -- -- 228 75 238 193 280 258 NS 214 234 232
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- 911 739 845 709 852 880 NS 748 822 808

Appendix IV - Assessment Monitoring
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 NS NS NS
6020 Arsenic mg/l 0.00269 0.010 0.035 0.00351 0.00365 0.0107 0.0143 0.00612 0.00635 0.0158 0.0126 0.0245 0.0241

6010B Barium mg/l 0.1955 2 -- 0.0825 0.082 0.0897 0.088 0.0748 0.0705 0.0993 0.107 0.129 0.128
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 NS NS NS
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 NS NS NS
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 NS NS NS
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 NS NS NS

9056MOD Fluoride mg/l 0.2144 4 -- 0.111 0.11 0.183 0.161 0.143 0.144 0.164 0.235 J+ 0.219 0.217
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 NS NS NS

6010B Lithium mg/l 0.06654 4 0.06023 4 -- 0.0578 0.0571 0.0494 0.0399 0.0376 0.0495 0.0418 0.0445 0.0281 0.0286
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 NS 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 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
6010B Selenium mg/l -- -- -- 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.01 U NS NS NS
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 NS NS NS

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.89 5 -- 0.877 J 0.603 J 0.253 0.848 J NA 1.10 J 0.102 1.18 0.35 J 0.35

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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Duplicate Pair Duplicate Pair

Sample Location
Sample Date

 Calculated 
Background 

Limit1
GWPS2

ASD 
Background 

Limit3
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Table 2-6
Summary of Analytical Results

October 2015 through November 2018 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-10
11/20/2018

DUP
11/20/2018

MW-13
10/1/2018

MW-13
11/19/2018

MW-14
10/1/2018

MW-14
11/19/2018 

MW-15
10/1/2018

MW-15
11/19/2018 

MW-16
11/19/2018 

Analytical Method Analyte Unit

Appendix III - Detection Monitoring

6010B Boron mg/l 0.272 -- -- NS NS 0.2 U NS 0.2 U NS 0.2 U NS NS
6010B Calcium mg/l 240.5 -- -- NS NS 95 NS 200 NS 78.3 NS NS

9056MOD Chloride mg/l 14.14 -- -- NS NS 19.5 NS 21.5 NS 16.4 NS NS
9056MOD Fluoride mg/l 0.2144 -- -- NS NS 0.38 NS 0.208 NS 0.462 NS NS

9040C pH su 7.206 -- -- NS NS 7.1 J NS 6.7 J NS 7.45 J NS NS
In Situ pH su 8.29 -- -- 6.6 6.6 8.67 6.979 6.7 6.804 6.9 6.878 6.863

9056MOD Sulfate mg/l 165.9 -- -- NS NS 155 NS 221 NS 194 NS NS
2540 C-2011 Total Dissolved Solids mg/l 902.8 -- -- NS NS 542 NS 839 NS 505 NS NS

Appendix IV - Assessment Monitoring
6020 Antimony mg/l -- -- -- NS NS NS NS NS
6020 Arsenic mg/l 0.00269 0.010 0.035 0.00789 0.00821 0.0252 0.024 0.002 U 0.002 U 0.00482 0.00509 0.035

6010B Barium mg/l 0.1955 2 -- NS NS 0.205 NS 0.0765 NS 0.107 NS NS
6010B Beryllium mg/l -- -- -- NS NS NS NS NS NS NS NS NS
6010B Cadmium mg/l -- -- -- NS NS NS NS NS NS NS NS NS
6010B Chromium mg/l -- -- -- NS NS NS NS NS NS NS NS NS
6010B Cobalt mg/l -- -- -- NS NS NS NS NS NS NS NS NS

9056MOD Fluoride mg/l 0.2144 4 -- NS NS 0.38 NS 0.208 NS 0.462 NS NS
6020 Lead mg/l -- -- -- NS NS NS NS NS NS NS NS NS

6010B Lithium mg/l 0.06654 4 0.06023 4 -- NS NS 0.0296 NS 0.0297 NS 0.0428 NS NS
7470A Mercury mg/l -- -- -- NS NS NS NS NS NS NS NS NS
6010B Molybdenum mg/l 0.005 0.100 -- NS NS 0.005 U NS 0.005 U NS 0.005 U NS NS
6010B Selenium mg/l -- -- -- NS NS NS NS NS NS NS NS NS
6020 Thallium mg/l -- -- -- NS NS NS NS NS NS NS NS NS

Calculated 904/903.1 Radium 226/228 Combined pCi/L 3.89 5 -- NS NS 0.765 J NS 0.138 J NS 1.35 J NS NS

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 9, 2019 assessment of the October 2018 assessment monitoring event.
2 = Groundwater Protection Standards established for the BA Pond on September 13, 2018.
3 = Calculated background limit for arsenic as calculated as part of the Alternate Source Demonstration dated December 12, 2018.
4 = Calculated background limit was determined using a more recent background window than the GWPS resulting in different values.
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
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

Sample Location
Sample Date

 
GWPS2

ASD 
Background 

Limit3

Calculated 
Background 

Limit1
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GWPS DPGW-1/GW01
10/30/2018 

L1039637-04

DPGW-DUP/GW01
10/30/2018

L1039637-05
*(Dup of DPGW-1/GW01)

DPGW-2/GW01
10/29/2018

L1039637-01

DPGW-3/GW01
10/30/2018

L1039637-06

DPGW-4/GW01
10/30/2018

L1039637-09

Analyte Unit

Arsenic, Dissolved mg/l 0.010 
*(Total arsenic)

0.0258 0.0239 0.002 U 0.002 U 0.002 U

GWPS DPGW-5/GW01
10/30/2018

L1039637-08

DPGW-6/GW01
10/30/2018

L1039637-07

DPGW-7/GW01
10/29/2018

L1039637-03

DPGW-8/GW01
10/29/2018

L1039637-02

Analyte Unit
Arsenic, Dissolved mg/l 0.010 

*(Total arsenic)
0.0314 0.00273 0.002 U 0.002 U

BOLD and SHADED Parameter was detected in well(s) located downgradient of the Bottom Ash Pond or direct-push samples at a concentration above the GWPS.
GWPS - Groundwater Protection Standard su - Standard Units

J - Estiimated Value U -Nondetect
mg/l - Milligrams per Liter
N/A - Not Applicable

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

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

Summary of Direct-Push Groundwater Sample Results
Table 2-7

1 of 1
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MONITORING WELL LOCATIONS
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FIGURE 2-2
MARCH 8 2018 POTENTIOMETRIC MAP

NEARMAN CREEK POWER STATION
KANSAS CITY BPU
KANSAS CITY, KS
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FIGURE 2-3
MAY 29 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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Legend
@A Monitoring Well
@? Abandoned Monitoring Well
ED Well Not Used in CCR Monitoring

Apparent Groundwater Flow Direction
Piezometric Surface Contour



@A

@A

@A

@A

@A

@A

@A

@A

737.55

737' 736' 735' 734'

733'

733'

734'

735'

MW-2A

MW-3

MW-4

MW-8A

MW-10

MW-15

MW-14

MW-13

733.54

733.22

732.96

733.00

733.38

733.53

735.56

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

Issued: January, 29 2019

Pa
th

: Z
:\C

lie
nt

s\
EN

S\
KC

BP
U

\8
87

77
_C

C
R

G
W

M
O

N
\S

tu
di

es
\G

eo
sp

at
ia

l\A
rc

D
oc

s\
FI

G
U

R
E 

2-
4_

20
18

10
17

_C
C

R
 P

ie
zo

m
et

ric
 S

ur
fa

ce
 M

ap
.m

xd
C

O
PY

R
IG

H
T 

©
 2

01
8 

BU
R

N
S 

& 
M

cD
O

N
N

EL
L 

EN
G

IN
EE

R
IN

G
 C

O
M

PA
N

Y,
 IN

C
.

FIGURE 2-4
OCT. 1 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS
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Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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FIGURE 2-5
OCT. 31 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS
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Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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FIGURE 2-6
NOV. 19 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS
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Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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FIGURE 2-7
HPT/EC PROBE LOCATIONS

NEARMAN CREEK POWER STATION
KANSAS CITY BPU
KANSAS CITY, KS

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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FIGURE 2-8
DIRECT-PUSH LOCATIONS

NEARMAN CREEK POWER STATION
KANSAS CITY BPU
KANSAS CITY, KS
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1.0 INTRODUCTION AND BACKGROUND INFORMATION 

This Alternate Source Demonstration (ASD) Report (Report) was prepared by Burns & McDonnell 

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

(BPU) to present the results of an alternate source investigation 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, dated April 17, 2015 (USEPA, 2015) (Final CCR Rule) at the existing utility 

bottom ash pond (hereinafter referred to as the “Bottom Ash Pond”) located at BPU’s Nearman Creek 

Power Station (Nearman Creek or Site).   

This Report has been prepared to provide a summary of groundwater data collected as part of the alternate 

source investigation in conjunction with routine monitoring network data collected from 2015 through 

2018, and to document that statistically significant increases (SSI’s) over background levels for arsenic 

are resultant from the natural variation of groundwater quality in proximity to the Bottom Ash Pond.   

Routine groundwater monitoring activities are conducted in 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).  The Bottom Ash Pond groundwater monitoring network is 

presented in Figure 1-1.  Included within Figure 1-1, are monitoring wells installed as part of assessment 

monitoring activities and to support the ASD. 

1.1 Recent Groundwater Monitoring Activities 
BPU initiated assessment monitoring activities for the Bottom Ash Pond in March 2018. Per 40 CFR 

§257.95(b), each of the monitoring wells included in the Bottom Ash Pond monitoring well network were 

sampled for the full list of 40 CFR Part 257 Appendix IV parameters in March of 2018, within 90 days of 

triggering the assessment monitoring program.  In June 2018, the Bottom Ash Pond monitoring wells 

were resampled for 40 CFR Part 257 Appendix III parameters and those Appendix IV parameters that 

were detected during March 2018 monitoring (herein referred to as the “reduced Appendix IV list”).   

Groundwater protection standards (GWPS) were established in September 2018 in accordance with 

§257.95(h) for Appendix IV constituents that were detected in one or more monitoring wells from the 

March 2018 sampling event in accordance with §257.95(b). When establishing GWPSs, background 

concentrations were compared to maximum concentration limits (MCLs) and the concentrations 

presented for lithium and molybdenum in §257.95(h)(2).  Background limits were generated using 
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prediction interval analysis consistent with §257.93(f)(3). The prediction interval assessment was 

performed using historic data from upgradient monitoring wells MW-3 and MW-4 as the background 

dataset. As presented on Table 1-1, background concentrations were compared to the levels identified in 

§257.95(h)(1) or §257.95(h)(2) and the higher of the two values was selected as the GWPS. 

Table 1-2 presents the results of the June 2018 groundwater monitoring event and compares detected 

constituents to their respective GWPS and background concentrations. The June 2018 sampling event 

conducted at the Bottom Ash Pond was performed per the requirements presented in §257.95(d)(1). As 

presented on Table 1-2, arsenic was detected at a concentration above the GWPS in samples collected 

from monitoring wells MW-8A and MW-10. None of the other Appendix IV constituents were detected at 

concentrations above their respective GWPS. 

Three groundwater monitoring wells (MW-13, MW-14, and MW-15) were installed in September 2018 at 

the locations presented on Figure 1-1 to assess the extent of arsenic at concentrations above the GWPS of 

0.010 milligrams per liter (mg/L) in groundwater. Prior to installing these wells, a subsurface 

investigation was performed using a hydraulic profiling tool (HPT) and electrical conductance (EC) tool 

to assess the lithology present downgradient of the site.  The HPT/EC survey results supported the 

placement of MW-13, MW-14, and MW-15 at locations that are hydraulically connected to the rest of the 

groundwater monitoring network and which were believed to be down-gradient and cross-gradient of the 

pond. On October 1, 2018, the three newly installed monitoring wells were sampled along with existing 

well network for 40 CFR Part 257 Appendix III parameters and the reduced Appendix IV list.  This event 

also served as the second assessment monitoring event performed in 2018, the results of which are 

summarized on Table 1-3.  As presented on Table 1-3, arsenic was detected in October 2018 at a 

concentration above the GWPS in samples collected from monitoring wells MW-10, and MW-13. 

Monitoring well locations are shown on Figure 1-1 and drill logs for MW-13, MW-14, and MW-15 are 

provided in Appendix A.   

Based on review of historical groundwater gradients near the Bottom Ash Pond and the October 2018 and 

November 2018 potentiometric surface maps, presented as Figures 1-2 through 1-4, MW-13 is believed to 

be either upgradient or cross gradient of the Bottom Ash Pond. Groundwater elevation data for well 

gauging events performed in October and December of 2018 are presented on Tables 1-4 through 1-6. 

1.2 Alternate Source Investigation Activities 
Following review of the October 2018 monitoring event results and potentiometric surface information, 

Burns & McDonnell, on behalf of BPU, notified the Kansas Department of Health and Environment 
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(KDHE) of BPU’s intent to conduct an alternate source investigation.  KDHE concurred with BPU's 

approach of conducting an alternate source investigation based on the documented presence of naturally 

occurring arsenic in Kansas soils and groundwater. The notification to KDHE and KDHE’s concurrence 

letter are included as Appendix B. 

In October 2018, eight direct push borings were advanced in general proximity to the Bottom Ash Pond 

to assess the range of naturally occurring arsenic concentrations within the unconsolidated aquifer and aid 

in the placement of a one or more permanent monitoring wells for sampling via low-flow sampling 

techniques. Direct push boring locations are presented in Figure 1-5.  Prior to collecting direct-push 

groundwater samples, soils were sampled using dual-tube sampling techniques and logged by a Geologist 

to assess the soil characteristics and to identify groundwater sampling horizons at each location.  

Groundwater samples were then collected by advancing a direct push rod equipped with a drop-screen 

sampling device to depths between 20 and 30 below ground surface (bgs).  A groundwater sample was 

collected at each direct push boring location using an inertia pump.  Samples were field-filtered and 

submitted to the project laboratory for the analysis of dissolved arsenic under standard chain of custody 

procedures.  The resulting boreholes were abandoned by backfilling with bentonite chips to 1.0 ft bgs. 

The remainder of the borehole was allowed to collapse or was filled with material matching the 

surrounding grade. Direct push boring logs are provided in Appendix C.  The Bottom Ash Pond well 

network was also gauged in conjunction with the direct-push event and the resulting potentiometric 

surface is presented on Figure 1-3. 

Table 1-3 presents the results of the October 2018 direct push sampling event.  As presented on Table 1-3, 

dissolved arsenic was detected at a concentration above the GWPS in samples collected from DPGW-1 

and DPGW-5.   

Monitoring Well MW-16 was installed in November 2018 in proximity to DPGW-5 to support the 

collection of groundwater samples for total arsenic using low flow sampling procedures consistent with 

the Final Rule.  This location was selected to better represent the full range of naturally occurring 

background conditions at locations upgradient of the Bottom Ash Pond and to provide data for use in 

statistical assessment. Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, MW-10, MW-13, MW-14, 

MW-15, and MW-16 were sampled in November 2018 for laboratory analysis of total and dissolved 

arsenic. As presented on Table 1-3, total arsenic was detected at a concentration above the GWPS in 

samples collected from MW-8A, MW-13, and MW-16. Monitoring well locations are shown on Figure 1-

1 with MW-16 drill log provided in Appendix D.  Based on review of groundwater gradients near the 
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Bottom Ash Pond and the November 2018 potentiometric surface map, presented as Figure 1-4, MW-16 

is upgradient of the Bottom Ash Pond. 
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2.0 ALTERNATE SOURCE DEMONSTRATION 

Per 40 CFR §257.94.(e)(2), an owner or operator may demonstrate that a source other than the CCR unit 

caused the statistically significant increase over background levels for a constituent or that the statistically 

significant increase resulted from natural variation in groundwater quality. USEPA’s Solid Waste 

Disposal Facility Criteria Technical Manual, Subpart E (EPA530-R-93-017, November 1993) states that 

an ASD shall document that: 

 An alternative source exists. 

 Hydraulic connection exists between the alternative source and the groundwater monitoring 

well(s) with the significant increase. 

 Constituent(s) are present at the alternative source or along the flow path from the alternative 

source prior to possible release from the [CCR] unit. 

 The relative concentration and distribution of constituents in the zone of contamination are more 

strongly linked to the alternative source than to the [CCR] unit when the fate and transport 

characteristics of the constituents are considered. 

 The concentration observed in groundwater could not have resulted from the [CCR] unit given 

the waste constituents and concentrations in the [CCR] unit impoundment water that is in contact 

with CCR, and site hydrogeologic conditions. 

 The data supporting conclusions regarding the alternative source are historically consistent with 

hydrogeologic conditions and findings of the monitoring program. 

2.1 Hydrogeologic Setting 

2.1.1 Local Hydrogeology 
The hydrogeology beneath the Bottom Ash Pond is characterized by a single groundwater aquifer 

comprised of the Missouri River Alluvium (Miller and Vandike, 1997).  The Missouri River alluvium 

receives recharge from four sources: infiltration from the Missouri River, bedrock adjacent to and 

underlying the alluvium, precipitation falling upon the floodplain, and downward leakage of water from 

streams, other than the Missouri River, flowing across the alluvium. In areas where surficial materials are 

sandy and permeable, the amount of recharge water is significant.  Where there is a clay or silt overlying 
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the more permeable deposits, the recharge is less. The typical geologic sequences encountered beneath the 

Site in the alluvial aquifer includes the following (from top to bottom): 

• Alluvial silt with some sand and little clay 

• Alluvial sand – fine to medium grain, loose, and poorly graded  

2.2 Groundwater Occurrence and Flow 
The uppermost water bearing zone lies within the thick sand deposits of the alluvial aquifer and is 

considered to be unconfined. Groundwater depth measurements were collected from the wells presented 

on Figure 1-1 on October 1, 2018, October 31, 2018, and November 19, 2018 and are summarized in 

Tables 1-4 through 1-6, respectively.  Potentiometric surface maps (Figures 1-2 through 1-4) were 

prepared using this data and present hydraulic gradients and the general direction of groundwater flow 

near the Bottom Ash Pond.  Figures 1-2 through 1-4 indicate that the direction of groundwater flow 

beneath the Site is generally to the west-northwest. This is consistent with historical groundwater 

monitoring activities that show fluctuations in groundwater flow ranging from west-northwest to north-

northwest.  

Historical groundwater gradients present at the Site and the piezometric surface contours presented on 

Figures 1-2 through 1-4 indicate that the direction of groundwater flow is predominantly controlled by the 

presences of horizontal collector wells (HCW)-1 and HCW-2 and the Missouri River elevation. While 

river stage can affect the direction of groundwater flow at locations near the Bottom Ash Pond during 

periods of pronounced high water elevations, fluctuations from the predominant north-westerly flow 

pattern are short lived. 

2.2.1 Hydraulic Connectivity and Position of MW-13 and MW-16 
Based on review of drill logs and direct sensing (HPT/EC) profiles, the upper unconsolidated water-

bearing units consists predominately of alluvial sands and silt with relatively high hydraulic conductivity.  

These water-bearing units have been observed across the site and are believed to be in hydraulic 

connection at locations near the Bottom Ash Pond.  All the monitoring wells presented in Figure 1-1 and 

used as part of the Bottom Ash Pond groundwater monitoring program and this ASD are screened within 

these upper water-bearing units and are expected to be in hydraulic connection with one another.  As 

presented on Figures 1-2 through 1-4, monitoring well MW-13 is upgradient or cross-gradient of the 

Bottom Ash Pond and monitoring well MW-16 is upgradient of the Bottom Ash Pond.  As a result, it can 

be concluded that the arsenic detected in samples from these monitoring wells did not originate from the 

Bottom Ash Pond. 
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2.2.2 Potential for a Release of Arsenic from the Bottom Ash Pond 
Bottom Ash Pond surface water samples were collected during select background groundwater 

monitoring events conducted from 2015 and 2016 for the analysis of 40 CFR Part 257 Appendix III and 

IV parameters.  The Bottom Ash Pond surface water is in contact with CCR and was historically utilized 

to transport (sluice) CCR into the Bottom Ash Pond as part of a closed loop bottom ash handling system.  

The results of the Bottom Ash Pond surface water sampling events are presented on Table 2-1.  As 

presented on Table 2-1, total arsenic was either not detected or detected at concentrations well below the 

GWPS.  Based upon a review of the data presented in Table 2-1, the arsenic concentrations observed in 

MW-8A and MW-10 are not believed to be resultant from the CCR unit given the observed arsenic 

concentrations in the Bottom Ash Pond surface water samples. 

2.3 Natural Variation in Groundwater Quality  
As provided in Table 1-1, the Bottom Ash Pond’s historical arsenic background concentration of 0.00269 

mg/L was determined utilizing interwell prediction limits and sample data collected from October 2015 

through June 2018 at upgradient monitoring wells MW-3 and MW-4.  Since MW-16 is also located 

upgradient of the Bottom Ash Pond and provides additional information on the full range of naturally 

occurring arsenic in the upper portions of the aquifer, it is appropriate to include this location in the 

development of site-specific background concentration for arsenic at the Bottom Ash Pond.  When the 

total arsenic concentration observed at MW-16 is included in an interwell prediction limit assessment, the 

background concentration for arsenic was determined to be 0.035 mg/L utilizing data from October 2015 

through November 2018 at upgradient wells MW-16, MW-3, and MW-4.  A Sanitas ™ output for this 

statistical evaluation is included in Appendix E. 

With the exception of MW-16, concentrations of arsenic observed throughout the CCR Groundwater 

Monitoring Program do not exceed the calculated background limit of 0.035 mg/L. This along with the 

gradients presented on Figures 1-2 through 1-4 indicate that arsenic observed in the upper portion of the 

aquifer is more strongly linked to the natural variation in groundwater quality than to the Bottom Ash 

Pond.  

2.4 Results Summary 
Per USEPA’s Solid Waste Disposal Facility Criteria Technical Manual, Subpart E (EPA530-R-93-017, 

November 1993), this ASD has documented that: 

 An alternative source exists. Monitoring well MW-16 has arsenic present at three times the 

GWPS established for the bottom ash pond (0.010 mg/L).  The arsenic observed in samples 
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collected from MW-16 is believed to be naturally occurring and representative of background 

conditions. The highest concentration of arsenic in groundwater was observed at MW-16, which 

is approximately 1,500 ft upgradient of the Bottom Ash Pond. 

 Hydraulic connection exists between the alternative source and the groundwater monitoring 

well(s) with the significant increase. The alluvial aquifer is consistent across the Site. The 

established monitoring well network and newly installed monitoring wells at the Site are all 

screened within the same hydrostratigraphic zone of the alluvial aquifer and are all considered to 

be hydraulically connected.  

 Constituent(s) are present at the alternative source or along the flow path from the alternative 

source prior to possible release from the [CCR] unit. The highest concentration of arsenic in 

groundwater was observed at MW-16, which is upgradient of the Bottom Ash Pond. 

 The relative concentration and distribution of constituents in the zone of contamination are more 

strongly linked to the alternative source than to the [CCR] unit when the fate and transport 

characteristics of the constituents are considered. The highest concentration of arsenic in 

groundwater was observed at MW-16, which is upgradient of the Bottom Ash Pond. 

 The concentration observed in groundwater could not have resulted from the [CCR] unit given 

the waste constituents and concentrations in the [CCR] unit leachate and wastes, and site 

hydrogeologic conditions. Arsenic present in the surface water samples collected from the 

Bottom Ash Pond is more than an order of magnitude lower than the concentration present at 

MW-16, which is upgradient of the Bottom Ash Pond. 

 The data supporting conclusions regarding the alternative source are historically consistent with 

hydrogeologic conditions and findings of the monitoring program. See Section 2.5. 

2.5 Concluding Remarks 
As presented in prior sections of this Report, groundwater data collected as part of the alternate source 

investigation was compared with routine monitoring network data collected from 2015 through 2018. The 

data presented herein supports the conclusion that the uppermost groundwater zone within the alluvial 

aquifer is hydraulically connected across the Site and the highest concentration of arsenic observed at the 

Site is present upgradient of the Bottom Ash Pond at MW-16.  Therefore, based on the findings presented 

in this Report, the detections of arsenic in proximity to the Bottom Ash Pond are believed to be from the 

natural variation in background groundwater quality that is present at the Site. 
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3.0 REPORT LIMITATIONS 

This document has been prepared in accordance with generally accepted environmental engineering and 

geologic practices for groundwater quality monitoring and reporting.  Conclusions contained herein are 

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

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

the event that others make conclusions and recommendations based on data contained herein, such 

conclusions and recommendations are the responsibility of others. 

BMcD has exercised reasonable skill, care, and diligence in preparation of this report 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 

quality, including, but not limited to: groundwater occurrence, groundwater contaminant concentrations, 

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.  Therefore, such conditions may not be 

identified in this report.  For similar reasons, conditions inferred to exist between sampling points might 

differ significantly from the conditions that actually exist. 

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

limited to: management of surrounding areas, off-site contaminant sources, seasonal rainfall fluctuations, 

changes in drainage conditions in and around the site, changes in contaminant source area and 

composition, groundwater occurrence, and biodegradation.  Over time, actual conditions discovered 

through sampling are subject to variation because of natural occurrences and/or man-made intervention 

on or near the site. 
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Table 1-1
Summary of Groundwater Protection Standards

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

Appendix IV
Parameter Units Background* MCL §257.95(h)(2) 

Criteria

Groundwater 
Protection 
Standard

Arsenic mg/L 0.00269 0.010 -- 0.010
Barium mg/L 0.182 2 -- 2
Fluoride mg/L 0.1836 4 -- 4
Lithium mg/L 0.06023 -- 0.040 0.06023

Molybdenum mg/L 0.005 -- 0.100 0.100
Combined Radium 226 and 228 pCi/L 2.611** 5 -- 5

Notes:

mg/L - milligrams per Liter
pCi/L - picocuries per Liter
MCL - Maximum Contaminant Level

*Background concentrations were determined utilizing interwell prediction limits.  Upgradient wells MW-3 and MW-4 were used to 
determine these background concentrations.  This included data from October 2015 through June 2018.

**Combined radium is reported with an associated range.  However, this range cannot be incorporated into statistical calculations as it 
varies per result and is not a standard value.  Therefore, to maintain consistency in reporting these results, the reported laboratory 
concentration was used for the statistical analyses.
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Table 1-2
Summary of June 2018 Results

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

Calculated 
Background1

GWPS2 MW-2A
6/4/2018

L999032-01

MW-3
6/4/2018

L999032-02

MW-4
6/4/2018

L999032-03

MW-8A
6/4/2018

L999032-04

DUP-1
6/4/2018

L999032-06

MW-10
6/4/2018

L999032-05

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/L 0.272 -- 0.2 U 0.212 0.2 U 2.44 2.47 1.5

6010B Calcium mg/L 228.5 -- 156 215 214 O1 V 129 129 168

9056MOD Chloride mg/L 12.1 -- 4.34 5.74 3.59 25.7 25.5 19.6

9056MOD Fluoride mg/L 0.1836 -- 0.274 J+ 0.173 J+ 0.156 J+ 0.453 J+ 0.441 J+ 0.235 J+

9040C pH su 6.34 -- 7.05 J 6.94 J 6.93 J 6.97 J 6.98 J 6.94 J

In Situ pH su 6.56 -- 6.81 7.18 6.94 6.86 6.86 6.61

9056MOD Sulfate mg/L 150 -- 53.8 137 116 353 360 214

2540 C-2011 Total Dissolved Solids mg/L 852.6 -- 537 788 741 853 881 748

Detected Appendix IV - Assessment Monitoring3

6020 Arsenic mg/L 0.00269 0.010 0.002 U 0.002 U 0.002 U 0.0204 0.0195 0.0126

6010B Barium mg/L 0.182 2 0.147 0.159 0.134 0.0559 0.0548 0.107

9056MOD Fluoride mg/L 0.1836 4 0.274 J+ 0.173 J+ 0.156 J+ 0.453 J+ 0.441 J+ 0.235 J+

6010B Lithium mg/L 0.06023 0.06023 0.0352 0.0606 0.051 0.0262 0.031 0.0445

6010B Molybdenum mg/L 0.005 0.100 0.005 U 0.005 U 0.005 U 0.00865 0.00876 0.005 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 2.611 5 1.64 1.62 0.876 1.61 1.54 1.18

Notes

2 - GWPSs were developed in accordance with §257.95(h).

BOLD and SHADED Parameter was detected in well(s) located downgradient of the Bottom Ash Pond at a concentration greater than the GWPS.

GWPS - Groundwater Protection Standard

J - qualified as estimated during data validation

J+ - qualified as estimated, biased high, during data validation

mg/l - milligram per liter

pCi/L -  picocurie per liter

su - standard unit

U - Non Detect at the identified concentration

V = The sample concentration is too high to evaluate accurate spike recoveries

Duplicate Pair

1 - Background concentrations were determined utilizing interwell prediction limits.  Upgradient wells MW-3 and MW-4 were used to determine these background concentrations.  This included 
data ranging from October 2015 through June 2018.

3 - Samples were analyzed for Appendix IV parameters which were detected at one or more monitoring wells during the sampling event conducted in accordance with §257.95(b).

Sample Location
Sample Date

Lab ID
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GWPS MW-2A
10/1 & 10/3/2018

L1031071-01/10 &
L1031413-06

MW-3
10/2/2018

L1031071-02/11 &
l1031413-01

MW-4
10/2/2018

L1031071-03/12 &
L1031413-02

MW-8A
10/1 & 10/3/2018

L1031071-04/13 &
L1031413-07

MW-10
10/1 & 10/3/2018 

L1031071-05/14 & 
L1031413-08

DUP-1 
10/3/2018

L1031071-09/18 &
L1031413-09

*Dup of MW-10

Analyte Unit
Dissolved Solids mg/l N/A 580 747 619 920 822 808
Chloride mg/l N/A 5.12 7.13 1.95 26.2 18.6 18.7
Fluoride mg/l 4 0.208 0.186 0.177 0.394 0.219 0.217
Sulfate mg/l N/A 68.5 136 87 419 234 232
Arsenic, Total mg/l 0.01 0.00359 0.0021 0.002 U 0.00278 0.0245 0.0241
Barium, Total mg/l 2 0.157 0.163 0.121 0.0602 0.129 0.128
Boron, Total mg/l N/A 0.2 U 0.2 U 0.2 U 2.31 1.22 1.23
Calcium, Total mg/l N/A 163 207 176 122 179 179
Lithium, Total mg/l 0.06023 0.027 0.0481 0.0304 0.0174 0.0281 0.0286
Molybdenum, Total mg/l 0.1 0.005 U 0.005 U 0.005 U 0.00967 0.005 U 0.005 U
pH su N/A 6.96 J 6.83 J 6.91 J 6.95 J 6.98 J 6.96 J
Combined Radium pCi/l 2.611 1.25 J 0.555 J 0.186 J 0.589 J 0.35 J 0.35

GWPS MW-13
10/1/2018

L1031071-06/15 &
L1031413-03

MW-14
10/1/2018

L1031071-07/16 &
L1031413-04

MW-15
10/1/2018

L1031071-08/17 &
L1031413-05

Analyte Unit
Dissolved Solids mg/l N/A 542 839 505
Chloride mg/l N/A 19.5 21.5 16.4
Fluoride mg/l 4 0.38 0.208 0.462
Sulfate mg/l N/A 155 221 194
Arsenic, Total mg/l 0.01 0.0252 0.002 U 0.00482
Barium, Total mg/l 2 0.205 0.0765 0.107
Boron, Total mg/l N/A 0.2 U 0.2 U 0.2 U
Calcium, Total mg/l N/A 95 200 78.3
Lithium, Total mg/l 0.06023 0.0296 0.0297 0.0428
Molybdenum, Total mg/l 0.1 0.005 U 0.005 U 0.005 U
pH su N/A 7.1 J 6.7 J 7.45 J
Combined Radium pCi/l 2.611 0.765 J 0.138 J 1.35 J

BOLD and SHADED Parameter was detected in well(s) located downgradient of the Bottom Ash Pond or direct-push samples at a concentration greater than the GWPS.
GWPS - Groundwater Protection Standard pCi/l - picoCuries per Liter

J - Estiimated Value su - Standard Units
mg/l - Milligrams per Liter U -Nondetect
N/A - Not Applicable

Summary of Groundwater Results
October &  November 2018 Sampling Events

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

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

Groundwater Sampling Event - October 1 - 3, 2018 
Sample Identification:

Date(s) Sampled:
Data Package(s):

Note(s):

Note 2:  The radium results were presented in a separate data package than the other noted analytes. The first two noted laboratory numbers are the data package for all results except radium.  
Radium results are presented in the second noted data package.

Table 1-3
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Summary of Groundwater Results
October &  November 2018 Sampling Events

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

Table 1-3

GWPS DPGW-1/GW01
10/30/2018 

L1039637-04

DPGW-DUP/GW01
10/30/2018

L1039637-05
*(Dup of DPGW-1/GW01)

DPGW-2/GW01
10/29/2018

L1039637-01

DPGW-3/GW01
10/30/2018

L1039637-06

DPGW-4/GW01
10/30/2018

L1039637-09

Analyte Unit

Arsenic, Dissolved mg/l 0.010 
*(Total arsenic)

0.0258 0.0239 0.002 U 0.002 U 0.002 U

GWPS DPGW-5/GW01
10/30/2018

L1039637-08

DPGW-6/GW01
10/30/2018

L1039637-07

DPGW-7/GW01
10/29/2018

L1039637-03

DPGW-8/GW01
10/29/2018

L1039637-02

Analyte Unit
Arsenic, Dissolved mg/l 0.010 

*(Total arsenic)
0.0314 0.00273 0.002 U 0.002 U

GWPS MW-2A
11/20/2018 

L1046228-01

MW-3
11/20/2018

L1046228-02

MW-4
11/20/2018

L1046228-03

MW-8A
11/20/2018

L1046228-04

MW-10
11/20/2018

L1046228-05

DUP
11/20/2018

L1046228-10
Dup of MW-10

Analyte Unit
Arsenic, Total mg/l 0.00324 0.002 U 0.002 U 0.0183 0.00789 0.00821

Arsenic, Dissolved mg/l 0.0023 0.002 U 0.002 U 0.0146 0.00453 0.00472

GWPS MW-13
11/19/2018

L1046228-06

MW-14
11/19/2018 

L1046228-07

MW-15
11/19/2018 

L1046228-08

MW-16
11/19/2018 

L1046228-09

Analyte Unit
Arsenic, Total mg/l 0.024 0.002 U 0.00509 0.035

Arsenic, Dissolved mg/l 0.0233 0.002 U 0.00535 0.0356
Bold and shaded indicates the noted GWPS was exceeded.  Note that only a total arsenic GWPS was available for the arsenic screening.

BOLD and SHADED Parameter was detected in well(s) located downgradient of the Bottom Ash Pond or direct-push samples at a concentration greater than the GWPS.
GWPS - Groundwater Protection Standard pCi/l - picoCuries per Liter

J - Estiimated Value su - Standard Units
mg/l - Milligrams per Liter U -Nondetect
N/A - Not Applicable

Note 2:  The radium results were presented in a separate data package than the other noted analytes. The first two noted laboratory numbers are the data package for all results except radium.  
Radium results are presented in the second noted data package.

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

Direct-Push Groundwater Sampling Event - October 29-30, 2018 

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

0.010 
*(Total arsenic)

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

Sample Identification:
Date(s) Sampled:
Data Package(s):

Note(s):

0.010 
*(Total arsenic)

Alternative Source Invesigation Sampling Event - November 19-20, 2018 
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Table 1-4
Monitoring Well Gauging Data - October 1, 2018

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

Well Date 
Measured

Top of Casing 
Elevation
(ft MSL)

Total Depth 
Constructed 

(ft bTOC)

Measured 
Total Depth 

(ft bTOC)

Measured 
Water Level 

(ft bTOC)

Elevation of 
Water Level 

(ft MSL)
MW-2A 10/1/2018 747.86 31.68 NM 14.32 733.54
MW-3 10/1/2018 750.44 34.7 NM 17.26 733.18
MW-4 10/1/2018 746.9 31.75 NM 14.03 732.87

MW-8A 10/1/2018 750.1 35.17 NM 17.12 732.98
MW-10 10/1/2018 745.25 29.5 NM 11.92 733.33
MW-13 10/1/2018 747.81 33.48 NM 12.25 735.56
MW-14 10/1/2018 749.18 33.27 NM 15.65 733.53
MW-15 10/1/2018 752.88 32.7 NM 15.33 737.55

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured
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Table 1-5
Monitoring Well Gauging Data - October 31, 2018

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

Well Date 
Measured

Top of Casing 
Elevation
(ft MSL)

Total Depth 
Constructed 

(ft bTOC)

Measured 
Total Depth 

(ft bTOC)

Measured 
Water Level 

(ft bTOC)

Elevation of 
Water Level 

(ft MSL)
MW-2A 10/31/2018 747.86 31.68 NM 14.26 733.60
MW-3 10/31/2018 750.44 34.7 NM 16.55 733.89
MW-4 10/31/2018 746.9 31.75 NM 13.05 733.85

MW-8A 10/31/2018 750.1 35.17 NM 17.40 732.70
MW-10 10/31/2018 745.25 29.5 NM 12.20 733.05
MW-13 10/31/2018 747.81 33.48 NM 12.51 735.30
MW-14 10/31/2018 749.18 33.27 NM 20.05 729.13
MW-15 10/31/2018 752.88 32.7 NM 16.86 736.02

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured
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Table 1-6
Monitoring Well Gauging Data - November 19, 2018

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

Well Date 
Measured

Top of 
Casing 

Elevation
(ft MSL)

Total Depth 
Constructed 

(ft bTOC)

Measured 
Total Depth 

(ft bTOC)

Measured 
Water Level 

(ft bTOC)

Elevation of 
Water Level 

(ft MSL)

MW-2A 11/19/2018 747.86 31.68 NM 15.35 732.51
MW-3 11/19/2018 750.44 34.7 NM 17.63 732.81
MW-4 11/19/2018 746.9 31.75 NM 14.17 732.73

MW-8A 11/19/2018 750.1 35.17 NM 18.58 731.52
MW-10 11/19/2018 745.25 29.5 NM 13.27 731.98
MW-13 11/19/2018 747.81 33.48 NM 13.64 734.17
MW-14 11/19/2018 749.18 33.27 NM 20.15 729.03
MW-15 11/19/2018 752.88 32.7 NM 18.41 734.47
MW-16 11/19/2018 748.43 32.51 NM 14.89 733.54

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured
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Table 2-1
2015-2016 Bottom Ash Pond Arsenic Results

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

GWPS BA POND
10/30/2015
L798087-09
L798090-06

DUP-2
10/30/2015
L798087-11
L798090-08

BA POND
1/27/2016

L814632-06
390438006

DUP-2
1/27/2016

L814632-08
390438008

BA POND
4/27/2016

L832453-06
20160407-06

Analytical Method Analyte Unit
6020 Arsenic mg/l 0.010 0.002 U 0.002 U 0.00224 0.00205 0.002 U

GWPS BA POND
7/25/2016

L849542-07
20160702-07

DUP-2
7/25/2016

L849542-09
20160702-09

BA POND
10/27/2016
L868992-07
20161076-07

DUP-2
10/27/2016
L868992-09
20161076-09

Analytical Method Analyte Unit
6020 Arsenic mg/l 0.010 0.00254 0.00245 0.00205 0.00213

Notes:

BA = Bottom Ash

mg/l = milligram per liter

U - Non Detect at the identified concentration

Sample Location
Sample Date

Lab ID

Duplicate Pair Duplicate Pair

Sample Location
Sample Date

Lab ID

Duplicate Pair Duplicate Pair
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FIGURE 1-1
MONITORING WELL LOCATIONS

NEARMAN CREEK POWER STATION
KANSAS CITY BPU
KANSAS CITY, KS

Legend
@A BA Pond Monitoring Well

@A Assessment Monitoring Well

@A ASD Monitoring Well

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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FIGURE 1-2
OCT. 1 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Legend
@A Monitoring Well

Approximate Groundwater Flow Direction
Piezometric Surface Contour

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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Groundwater levels used to create piezometric surface gauged on October 1, 2018
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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FIGURE 1-3
OCT. 31 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Legend
@A Monitoring Well

Approximate Groundwater Flow Direction
Piezometric Surface Contour

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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Notes
Groundwater levels used to create piezometric surface gauged on October 31, 2018

736.02 Water Level Elevation
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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FIGURE 1-4
NOV. 19 2018 POTENTIOMETRIC MAP
NEARMAN CREEK POWER STATION

KANSAS CITY BPU
KANSAS CITY, KS

Legend
@A Monitoring Well

Approximate Groundwater Flow Direction
Piezometric Surface Contour

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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Groundwater levels used to create piezometric surface gauged on November 19, 2018

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

Issued: December, 7 2018

Pa
th

: Z
:\C

lie
nt

s\
EN

S\
KC

BP
U

\8
87

77
_C

C
R

G
W

M
O

N
\S

tu
di

es
\G

eo
sp

at
ia

l\A
rc

D
oc

s\
FI

G
U

R
E 

1-
5_

20
18

12
06

_D
ire

ct
Pu

sh
Sa

m
pl

eL
oc

at
io

ns
.m

xd
C

O
PY

R
IG

H
T 

©
 2

01
8 

BU
R

N
S 

& 
M

cD
O

N
N

EL
L 

EN
G

IN
EE

R
IN

G
 C

O
M

PA
N

Y,
 IN

C
.

FIGURE 1-5
DIRECT-PUSH LOCATIONS

NEARMAN CREEK POWER STATION
KANSAS CITY BPU
KANSAS CITY, KS

Legend
@A Monitoring Wells
"/ Direct-Push Sample Location

Copyright:© 2013 National
Geographic Society, i-cubed

Source: ESRI and Burns & McDonnell Engineering.
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APPENDIX A - SEPTEMBER 2018 MONITORING WELL DRILL LOGS 



Drilling Log
Project Name

^Cc4A j________ -Ai PtiK-C ham. A C f PCI ^
Project Number

%%1 "rn Boring Number /Y^ co—lx*"
Ground Elevation Location

&<U\ cvS t(j
Page

l O^T

Air Monitoring Equipment Total Footage

le\ O

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes

-fil T'tU=\ '
___ Hkia-

<7'vi

Driller(s) "X \ \
e<y_ ^>aJv

Drilling Company <U T<al

Drilling Rig
(r-Q cQVJo C. f<b '2 £ 0\

Type of 
Sampler (AAgl^f ^CC\r<~

Date
^ - 'tfy\% To Field Observer(s)

eu ru u>

Depth
(feet) Description

Class Blow
Count

RecoV. Run/
Time

Sample
Desig.

PID (ppm)

BZ BH
Remarks/ 

Water Levels

All A
U-sA/v-

-l> WCjSUv*. ^

^ Cia» c,-^|

V ^^^>0^(9Pf

(C'7/X l^> I^-M^ Wa

^ tW- ^ cjfiAt

■f>*CVr
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3

5

Ib^tD

Hs-ti

BZ=Breathing Zone BH=Bore Hole S=Sample
BURNS ^tSDONNELL.

051601 Form WCD-2-1



Drilling Log Continuation



Drilling Log
Project Name , n

\k<L APO
Project Number _ ^ •—7 >—j

u» • /
Boring Number m , „

Ground Elevation Location
Ka^n. sols, CiLi )d C

Page ______

Air Monitoring Equipment
______H - ^ >________ ________

Total Footage
2?^

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes

^5V
_________OrCj^r-_____ 5 • ir - ______ _________________

—— --------- -

Drilling Company Driller(s)

T~Qa.«| G/gc\
Drilling Rig

G-CppiraUc-

Type of 
Sampler

Date
.3- to-lA.
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Depth
(feet) Description

Class Blow
Count

Recov. Run/
Time

Sample
Desig.

PID (ppm)

BZ BH
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BZ=Breathing Zone BH=Bore Hole S=Sample
BURNS ^MSDONNELL

051601 Form WCD-2-1



Drilling Log Continuation



Drilling Log
Project Name Project Number
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Boring Number

Ground Elevation Location Page

Air Monitoring Equipment
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Date n To
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Drilling Log Continuation
5
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APPENDIX B – KDHE NOTIFICATION AND CONCURRENCE LETTERS 



  

 
Burns & McDonnell Engineering Company, Inc. 
9400 Ward Parkway \ Kansas City, MO 64114 

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

October 12, 2018 
 
Mr. Bill Bider  
Director - Bureau of Waste Management 
Kansas Department of Health & Environment 
1000 SW Jackson, Suite 320 
Topeka, Kansas 66612-1366 
 
Re: Kansas City Board of Public Utilities 

Nearman Creek Power Station Bottom Ash Pond 
KDHE Permit No.413 
Assessment Monitoring Notification - Alternate Source Demonstration   

 
Dear Mr. Bider: 
 
As indicated in Burns & McDonnell Engineering Company, Inc.’s (Burns & McDonnell’s) Notification 
Regarding Groundwater Protection Standards letter dated October 12, 2018, arsenic has been detected at 
three wells within the Bottom Ash Pond groundwater monitoring network at statistically significant levels 
above its groundwater protection standard. 
 
As per §257.95, BPU is planning on conducting an investigation to assess whether a source other  
than the Bottom Ash Pond is causing the exceedance of the applicable groundwater protection standard. 
The assessment will include, but may not be limited to, evaluation of natural variation in groundwater 
quality near the Bottom Ash Pond, groundwater gradients and migration pathways, and will be completed 
within 90 days from September 13, 2018.  
 
On behalf of BPU, Burns & McDonnell is requesting concurrence with the approach of conducting an 
alternate source demonstration prior to initiating an assessment of corrective measures for the Bottom Ash 
Pond, as allowed in 40 CFR, Part 257. 
 
If you have questions regarding the information presented herein, please contact the undersigned at 
samartin@burnsmcd.com or bhoye@burnsmcd.com. 
 
Sincerely, 

      
Mr. Scott A. Martin, PE     Mr. Brian R. Hoye, PG 
Professional Engineer     Project Manager 
 
BRH/sam



DEPARTMENT OF HEALTH AND ENVIRONMENT 

DIVISION OF ENVIRONMENT 

CURTIS STATE OFFICE BUILDING 

1000 SW JACKSON Sr., Sum 400 
TOPEKA.KS 66612-1367 

Ingrid Setzler 
Director of Environmental Services 

Kansas City Board of Public Utilities 
300 N 65th St. 
Kansas City, KS 66102 

STATE OF KANSAS 

GOVERNOR JEFF COLYER, M.D. 
JEFFANDERSEN,SECRETARY 

October 18, 2018 

RE: Assessment Monitoring Notification-Alternate Source Demonstration 
Nearman Creek Power Station, Bottom Ash Pond, Permit 413 
Kansas City, Wyandotte County 

Dear Ingrid Setzler: 

PHONE: (785) 296-1535 
FAX: (785) 559-4264 

WWW.KDHEKS.GOV 

The Kansas Depaiiment of Health and Environment-Bureau of Waste Management (KDHE/BWM) 
has received and reviewed the above referenced letter communicating the Board of Public Utilities' (BPU) plan 
to conduct an alternate source demonstration at the Nearman Creek Power Station's Bottom Ash Pond. This 

investigation would assess whether a source other than the Bottom Ash Pond is responsible for statistically 
significant increases of arsenic above the site's groundwater protection standard at three monitoring wells. 
KDHE/BWM concurs with BPU's approach of conducting an alternate source demonstration under 40 CFR, 
Part 257 based on the documented presence of naturally occurring arsenic in Kansas soils and groundwater. 

If you have any questions, please contact me at William.Bider@ks.gov or 785-296-1612. 

~~6'~ 
William L. Bider 
Director 
Bureau of Waste Management 

C: Tom Winn, KDHE/NEDO- Waste Programs 
Dennis Degner, KDHE/BWM 
Mike Seim, KDHE/BWM 
Wally Mack, KDHE/BWM 
Scott A. Matiin, Burns & McDonnell 
Brian R. Hoye, Burns & McDonnell 



 

 

APPENDIX C – OCTOBER 2018 DIRECT-PUSH DRILL LOGS 





































 

 

APPENDIX D – NOVEMBER 2018 MONITORING WELL DRILL LOGS 
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Date

II- >v-i£ I +-<4 - f VA
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Drilling Log Continuation
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APPENDIX E – SANITASTM SOFTWARE STATISTICAL OUTPUT  
 



0

0.008

0.016

0.024

0.032

0.04

10/29/15 6/8/16 1/18/17 8/29/17 4/10/18 11/20/18

MW-2A

MW-8A

MW-10

Limit = 0.035

Prediction Limit

Interwell Non-parametric

Constituent: Arsenic    Analysis Run 12/4/2018 5:16 PM

BPU     Client: Burns & McDonnell     Data: BPU_Groundwater_CCR

Sanitas™ v.9.5.32 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 27 background values.  81.48% NDs.  Report alpha = 0.1.  Individual comparison alpha = 0.03451.  Most recent  
point for each compliance well compared to limit.  After outlier removal distribution was non-normal, so outlier results
were invalidated.  Seasonality was not detected with 95% confidence.   

Within Limit



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N %NDs Transform Alpha Method
Arsenic (mg/l) MW-2A 0.035 n/a 11/20/2018 0.00324 No 27 81.48 n/a 0.03451 NP Inter  (NDs)
Arsenic (mg/l) MW-8A 0.035 n/a 11/20/2018 0.0183 No 27 81.48 n/a 0.03451 NP Inter  (NDs)
Arsenic (mg/l) MW-10 0.035 n/a 11/20/2018 0.00789 No 27 81.48 n/a 0.03451 NP Inter  (NDs)

Interwell Prediction Limits - BPU Alt Source Demonstration
BPU  Client: Burns & McDonnell     Data: BPU_Groundwater_CCR     Printed 12/4/2018, 5:18 PM



 
 

 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 

Kansas City, MO 64114 
O 816-333-9400 
F 816-333-3690 

www.burnsmcd.com 
 

http://www.burnsmcd.com/


 

 

APPENDIX B – FIELD DOCUMENTATION 



FIELD GROUND-WATER SAMPLING REPORT

DATE: ^>-8-1 ft • SITE: LCfePn

PROJECT NUMBER: $£^7?

WELL NUMBER

PID READING at WELL HEAD (ppm):

WEATHER: O ir( I 1 ^ I

DEPTH TO WATER (ft):

TOTAL DEPTH (ft): WELL DIAMETER (inches):
PURGING

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

Equipment Used: ^dicated BladdenPump Nondedicated Bladder Pump

total gallons/casing volume

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)

YStMS % ■ L(oo (o< 75 | C|.{? S* i\im ~TKV°\ L62- Sg>
l»S* Lt && [?,?■(> IS •> *1 o. <6^-5 2m.5 m-o 1,6, o

LoT 0(0 0 (p4S 1,06° sI £>.<37
L'oo Hijo IS, i °i l< Li O (P'&Lf

\\*s T .it( ‘too l.M £.1 S j, c? 6? G? 0,(jO
mo \{0O (,m k(%H Xl4 .

I * t.3? < S '9 1 i • 2. p > 29. £ 6-ac
1^0 3.?u t (oi> kl>^ (S-. 18 0 Ob ^ 1.79 : 5 a. T i

Continued on back (circle one) yes /..ho

SAMPLING Equipment Used: 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.

nas "5-1.5 A;31 I'.Db 7 ! , 1 lf 3y.S #■21 3 TS7 —

FINAL DEPTH TO WATER (ft TOC): ^‘<3%_______  TIME FINAL DEPTH TAKEN:

SAMPLE ID: __________ _ SAMPLE ID FOR QC: —___________________________________
i

PARAMETERS REQUESTED FOR ANALYSIS: ; (A ;L, r« fib, Cc.Hk . /*o. Sc

FERROUS IRON (mg/L): ~___________. IDW TOTAL: ^ ^ Lf___________

METER MODEL No.: VST

CHECKED FLOW THROUGH CELL FOR LEAKS: (£f COMMENTS: /CM A- ____

NAME
PREPARED: <A

REVIEWED: __________________ __

SIGNATURE DATE

3.T. 1%



FIELD GROUND-WATER SAMPLING REPORT

DATE: O' '/& . SITE: ________ . PID READING at WELL HEAD (ppm): ______!

PROJECT NUMBER: ?7 WEATHER: 2 3, 0 s

WELL NUMBER „
DEPTH TO WATER (ft): AMH

fV\N-3 I
TOTAL DEPTH (ft): __________  WELL DIAMETER (inches): J±

PURGING

CASING VOLUME CALCULATION: _ ft of water X,__
in casing

gallons/ = 
foot

Jotal gallons/casing volume

Equipment Used: Dedicated Bladdep Ar 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 

3ft,TOC)

RHC £ '-tab b-b ^ IHSm |,23 2 0.^6
-1***- f-^t( ^

1335 0.53 06 5 / OT fciJ. T i <;,<><; l 370 233 %k,S 17 c?3
135b I , &T k 8U /c .o \ j .£^3 3 .0p 2-?.? 7

1, Co i{o 0 ' ■ tv MO (<0. |o i <Wo 130 743 D.&s. 91M1-
1 <-( 0*> 2-IM L{ b o (p * 1 ■ AA ° l.V, T?.0 27-1}

2. UcO 10 . o 1 .310 1.23 0 3l>
| Lie lit o ?fTf5 1 *6 f / cf f ,)/f i ,2h T 00 2-02 3?.7?

K((5 <%.V| 0U 0 &*3 1 0 » 10
t_ 1 <5* l
[ / 31 0 \MI 233 0,H~b

Continued on back (circle one) yes / no

SAMPLING Equipment Used: ^arhe^as'abOTe^ 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.

JtuS 330 #0.( 0 (3 12' 13 i 70.3 3207 '—

FINAL DEPTH TO WATER (ft TOC): 3 1 -T 3_______ TIME FINAL DEPTH TAKEN: lV,!$

SAMPLE ID: KV\H~3 SAMPLE ID FOR QC: /as

PARAMETERS REQUESTED FOR ANALYSIS: a.Ttf. ( Ur, Aio<;e 7fQa

FERROUS IRON (mg/L): ____________ . IDWTOTAL: __________

METER MODEL No.: Y MM 353^ p(,

CHECKED FLOW THROUGH CELL FOR LEAKS: ,{§ COMMENTS: A) i |̂____

PREPARED:

REVIEWED:

NAME SIGNATURE DATE

3 S- 3



FIELD GROUND-WATER SAMPLING REPORT

DATE: <b ■ SITE: _________ . PID READING at WELL HEAD (ppm): ________

PROJECT NUMBER: 032T?-______  WEATHER: 3, 3 '~y h P, 33

WELL NUMBER _
_______________________ ___ DEPTH TO WATER (ft): 3V3 j

|^Y) {/
TOTAL DEPTH (ft): __________ _ WELL DIAMETER (inches): _3

PURGING

CASING VOLUME CALCULATION: Jotal gallons/casing volumeft of water X____gallons/ =
in casing foot

Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity 
v (NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

1 bit? V Lfe?o 1.3 l. 1 TO 0-3) Vi4 3 9 5
1/3 oo (a- 10 i.lVf D, q j /0)5 J W
;oto l; o 3 Lfe?e> u s \.V3 o, h3 WL y. v 233 V
)US I, fet> U-O o 32 HiS l.lof b.SL 10) 21*41

1£V> X< 3 Goo LJo IH.io f. 13 y o '35 qi-x I’-i.-ycf

m3 'Hoo Q.&1 H. Vt> 1 - Vs 0.3 33 5 ; C9y q f\Oq
Ilho a.ii Too /V3 /H 54 1 45 T &.3h °} qX) 0,1^ TVs f

Continued on back (circle one) yes / (hoy

SAMPLING Equipment Used: Sarfie as aboVp ? Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(G)

Conductivity
(mmhos/cm)

'Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

1/5(3 3. 2 1 L.3 / £.0? l,/5f ■ 0 3 Ll cno 0.33 • 2v V -—

FINAL DEPTH TO WATER (ft TOC): H 13 CI TIME FINAL DEPTH TAKEN: l 9 LlS

SAMPLE ID: ____________ SAMPLE ID FbR QC: ____________

PARAMETERS REQUESTED FOR ANALYSIS: <3 LTV V , € <. c3bc,. U; ?<, P to , . Q.c, T k. ^

FERROUS IRON (mg/L):______ 52_________  IDW TOTAL: 33 \__________ .

METER MODEL No.: 3 ( 13 XQ4

CHECKED FLOW THROUGH CELL FOR LEAKS: Q COMMENTS: N1 h_________________________________

PREPARED:

NAME

REVIEWED:

SIGNATURE DATE

3,3. t9



FIELD GROUND-WATER SAMPLING REPORT

DATE: fb'Z-W-tV- SITE: PID READING at WELL HEAD (ppm): _____ ~~

PROJECT NUMBER: WEATHER: H°^ . < av? A n, c<«—*a

WELL NUMBER _ „
DEPTH TO WATER (ft): d

)VU~»-gA
TOTAL DEPTH (ft): __________ _ WELL DIAMETER (inches): A

PURGING

CASING VOLUME CALCULATION: ____ft of water X____gallons/ = _____total gallons/casing volume
__ in casing foot

Equipment Used^i5edicated Bladder£ump) NLj^jediefted/Bladd^fump Bailer Other

Time 
(24 hr)

Amount
Purged
(qals)

Flow Rate 
(ml/min) PH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP 
(mV) .

D.O.
(mg/L)

Depth to 
Water 
(ft TOC)

!*5 5 X P oo hkd / fi/, &<* A i ■ £ XX? 25

h 00 0,43 deo (o'l% | <^ji/ ^ & A yc.Z- 1 U V -M. H 1-3* x©?>s

1 Wg \>m XX# L VY o 1 0-°i |
|t to f.foO koo X11! KAi |i t| & A r at. (p -3 2, q 0 • 5 T AS :X«*

a K 1 . \Li ItOO (X X* 1- X-PA - 33.*}

ir?.° X,L1 G/b t> K, & I, M63 ^ . oi £>•<-< A

| f y g4 * U&o f«^5 T- f< t{4 fc U~? 0.45 A-°oXt

Continued on back (circle one) yes /(jtcT^>

SAMPLING Equipment Used: Same as above Other

Sample 
Time 

(24 hr)

Total
Purged
(qals)

pH Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

iiT-o 2.At GXt (4.5 A l-MGC ' 1X5 -A 5 • c( O . M 5 AA.ax —

FINAL DEPTH TO WATER (ft TOC): _______  TIME FINAL DEPTH TAKEN: HT> »____________
SAMPLE ID: Av M - £A___________ . SAMPLE ID FOR QC: ^ -1______________________________

PARAMETERS REQUESTED FOR ANALYSIS: fV Cc. U.f~ <?S>. A TL. Sg/TV,4^

FERROUS IRON (mg/L): ___________ . IDW TOTAL: ^ ^___________

METER MODEL No.: YSX ??(»/*(>•*

CHECKED FLOW THROUGH CELL FOR LEAKS: J
f
^ COMMENTS: A3 (A

NAME SIGNATURE DATE

PREPARED: v . , ■ 3 -

REVIEWED:
(J



FIELD GROUND-WATER SAMPLING REPORT

DATE: -

PROJECT NUMBER: 

WELL NUMBER

SITE: u lSP(a

WEATHER:

PID READING at WELL HEAD (ppm):

6., *> U S V *-\ t fa*- 'y

fHu- [d

DEPTH TO WATER (ft):

TOTAL DEPTH (ft): ._________  WELL DIAMETER (inches):
PURGING

CASING VOLUME CALCULATION:

Equipment Used: .-Dedicated Bladder !

ft of water X____gallons/ = ____total gallons/casing volume
in casing foot

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)

If I (46 0 C f^2p. 3745
l(S5 t) 5£ Lbo (nSt I Lf (6 ,nc( JML z 1 ,4S

VXoo 1. AT H ©4 (ai%G 1^7 5 1,11 ^ Ju____ rs. s O ,°i Q> «\ ‘•**1 /••■<«*_
1, Ot> hu0 Uvl M19, H (0,1 b, Qz
3.) 4 <-1 0 b.y°i I H1 47 1, t 7! ____ 1M 6,So 2X4 T
a.t> UotS i»<4 l fif^y 1,12$ ^ : 77 XX 45

r 7TX> 37 ) Lf $ Tlo 37$ U \ZO 0.3 5
1 %2S IAH Ubt> LMI )lf,37 1. n 0 • Z.jz 7. 0 0.32 2'%-bS

Continued on back (circle one) yes /cfip)

SAMPLING Equipment Used: Same asatjc&e Other

Sample 
Time 

(24 hr)

Total
Purged
(flals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

77/ 4. V t I, 7 ^ 3.3 5 7, <3 o.yz. 22-CS

FINAL DEPTH TO WATER (ft TOC):. 

SAMPLE ID: Avu- to___________

TIME FINAL DEPTH TAKEN:
a 3o

SAMPLE ID FOR QC:

PARAMETERS REQUESTED FOR ANALYSIS: SB, As, fri, £7 £r j0. f* t ih ,<r\o, ^

FERROUS IRON (ma/L): -■ IDW TOTAL:

METER MODEL No.: 431^^ ^pc .

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: M |Ar

NAME

PREPARED:

REVIEWED:

A*.yv~T> 9-"* L7

IGNATURE

Cj

DATE

j2-



FIELD GROUNDWATER SAMPLING REPORT

DATE: 6-4-18 SITE: GCR BPU__________________ PID READING at WELL HEAD (ppm):_NA
PROJECT NUMBER: 88777 WEATHER: ^~t

WELL NUMBER: M\jJ^

DEPTH TO WATER (ft): • W TOTAL DEPTH (ft): 3(>C>9 WELL DIAMETER (inches):

DEPTH TO TOP OF PUMP (ft): * DEPTH TO TOP OF YSI (ft): ^ (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ gallons/foot = ______  total gallons/casing volume
Equipment Used: ^Dedicated Bladder Pump □ Nondedicated Bladder Pump □ Bailer □ Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
\L7cp "3- vteo___ m-i t&l 3..TL I9.cC

SO(j 6-7?___ /V.fcL &S"Z 1.3 1 2.7. -AMS /<?TrC
|'M0 r.T 53> 67? n<63 8VC /<? <*.C
w (‘t/ 5'Oo kso mi si -z.S 2*o\ m3

SOT L.t\ IH-& §LiZ AC* i?.?y

Continued on back (circle one) yes l(xv

SAMPLING Equipment Used: ^PSame as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

7-.K 33 1 ,1 £> (l, f jr" —

Ferrous Iron (mg/L): _ r
FINAL DEPTH TO WATER (ft TOC): _________ TIME FINAL DEPTH TAKEN: t'Zo'f

SAMPLE ID: A,Li SAMPLE ID FOR QC:_______ft 4__________

PARAMETERS REQUESTED FOR ANALYSIS: 1’Sh‘cc 2.7-L,/'Zn& , QUotfU-QE-i *P/o/2>tZ<oL_, youf-
pH, mtWr^S. "T , j trij /—>V ^ rWoV-*'! U&ww 

IDW TOTAL: 2 •7 Water Quality Instrument Model Number: Htt\ CCA ^ (V______

PREPARED:

REVIEWED:

DATE

(o'U* If)



FIELD GROUNDWATER SAMPLING REPORT

DATE: 6-4-18 SITE: CCR BPU__________________ PID READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER:

WELL NUMBER: ^.-3
DEPTH TO WATER (ft): TOTAL DEPTH (ft): WELL DIAMETER (inches): H

DEPTH TO TOP OF PUMP (ft): DEPTH TO TOP OF YSI (ft): ________(for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ gallons/foot = _______ total gallons/casing volume
Equipment Used: )p£Dedicated Bladder Pump □ Nondedicated Bladder Pump □ Bailer □ Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH Temp

(C)
Conductivity

(mS/cm)
Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
)oHS X JiC> //STj. t>3

O it, 7^/s )^0| 'X'b 3,00 nn..vz
nrtf 1.7- iToo 7,io HZI unr r-Zl.7 '?a~vT~

U cio l 01* o S~oo n<vb IH-U H*5 Z‘«? ~UX^Z
ho/ T.M 5 Dt> )#. 1 •’b \\&> -z.' -28 •' Z.SM

Continued on back (circle one) yes /(no’)

SAMPLING Equipment Used: ^LSame as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

i\YO n^\°o |M> lt> It i'O 7, i -7TC ( 7^ 7)1* Id "V ,—

Ferrous Iron (mg/L):________________

FINAL DEPTH TO WATER (ft TOC): TTtv fc"1 TIME FINAL DEPTH TAKEN:

SAMPLE ID: f 6 lJ________ SAMPLE ID FOR QC: '

llT-o

PARAMETERS REQUESTED FOR ANALYSIS: /Ln VH, frW>l rUoQAt. P/,v,n„^ .

IDW TOTAL: Water Quality Instrument Model Number:. 

NAME SIGNATURE
PREPARED: /Ldw ________
REVIEWED: //TUAAAA- He yvw^ A/v-

DATE



FIELD GROUNDWATER SAMPLING REPORT

DATE: 6-4-18 SITE: CCR BPU__________________ PID READING at WELL HEAD (ppm): NA
PROJECT NUMBER: 88777 WEATHER: S I Q f( t*\ca707 Up JQ-? ,

WELL NUMBER:
DEPTH TO WATER (ft): TOTAL DEPTH (ft): WELL DIAMETER (inches): ^

DEPTH TO TOP OF PUMP (ft): ■— DEPTH TO TOP OF YSI (ft): A>A (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ gallons/foot = ______  total gallons/casing volume
Equipment Used: ^Dedicated Bladder Pump □ Nondedicated Bladder Pump □ Bailer □ Other________________

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH Temp

(C)
Conductivity

(mS/cm)
Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
■X (olZ ft u' 11 zn 5-2 \ 1.1S> 1 ?-7L
CH, iVG-’L /»11 -I*/* ic13l

o°ii% i/x i>D if W-3 - t5<t /.S'? Itl L
1 ocn> l-fc S^O 11H 7- 1011 3. (<St (9. SO.

-

Continued on back (circle one) yes / (fio )

SAMPLING Equipment Used: CS^ame as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

PH Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

/ 00/ L% c.r/ {3-H frit -nb t.JX —

Ferrous Iron (mg/L): /M ft

FINAL DEPTH TO WATER (ft TOC):. 

SAMPLE ID: lb\s>______

) f.n TIME FINAL DEPTH TAKEN:
/*

SAMPLE ID FOR QC: AT & / A* ^ c,W»\A

PARAMETERS REQUESTED FOR ANALYSIS: ToU (U tXL/TZft a^p fc. Rooih ofe , OS
l^t-f f MSlJkXy Cdi i 'O ' I i_-f C bbr.M.O !/*■*,_'

IDW TOTAL: / Water Quality Instrument Model Number: Y C | JSX rn Pj.______

PREPARED:

REVIEWED:

NAME

fjij A^C /VACV A>>

SIGNATURE

Vv 1\j>aA^vv\A-

DATE



FIELD GROUNDWATER SAMPLING REPORT

DATE: 6-4-18 SITE: CCR BPU__________________ PID READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER:

WELL NUMBER: /1A^M
' i

DEPTH TO WATER (ft): % TOTAL DEPTH (ft): WELL DIAMETER (inches): ^

DEPTH TO TOP OF PUMP (ft): DEPTH TO TOP OF YSI (ft): (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:_____ft of water in casing X_____ gallons/foot = ______  total gallons/casing volume
Equipment Used:^^CDedicated Bladder Pump □ Nondedicated Bladder Pump □ Bailer □ Other________________

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH Temp

(C)
Conductivity

(mS/cm)
Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
cnyf TT S'1* l?.H» ~>H Ik'? /. /e
riT\o Ovfc Xod .1,lC 12V? (- 3T 1-7 csi 73. IS
ctnS -TOO n \VC\\ rs -'iS.o VG ■»"
bl<p At> i% Hi /? „ /H • 1 (5.^1 •
oOyA ■uM y>0 13.3i li&> IT. _ i^.r 6^ ^
oscO -Tap Vb W&r 0,^

7* 5T60 l>3l nz2 7-L O'ZZs 13,
c>Svt> S"OT> i?'°i m\ H-9' ^ m, 3> rv x*- 7^.1$

Continued on back (circle one) yes !(no A

SAMPLING Equipment Used: □ Same as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

H.2, -IW*? <$>771- 2>/£>

Ferrous Iron (mg/L): l/° A

FINAL DEPTH TO WATER (ft TOC): '7-3- ________ TIME FINAL DEPTH TAKEN: _
SAMPLE ID: 1A\tO'?)(\ j SAMPLE ID FOR QC: /Q\a)

PARAMETERS REQUESTED FOR ANALYSIS: ftw Z?/„/2^£, M, ton-u>€ f f U*j<ua* > S^iFrtO G( fj fiS

IDW TOTAL: Water Quality Instrument Model Number:_ ^5 ( ^ ?S

NAME
PREPARED: hu W\ 5~JV\mYIi

REVIEWED: C/V/V \j i /VMA i^b>r3 <~

SIGNATURE

Ti
ifj i AM/^UjiMfl0vvv^

DATE 
jC- V- t ^



FIELD GROUNDWATER SAMPLING REPORT

DATE: 6-4-18 SITE: CCR BPU_______ :__________  PID READING at WELL HEAD (ppm):_NA

PROJECT NUMBER: 88777 WEATHER: _______

WELL NUMBER: fAp - to

DEPTH TO WATER (ft): 17-53 TOTAL DEPTH (ft): WELL DIAMETER (inches):

DEPTH TO TOP OF PUMP (ft): DEPTH TO TOP OF YSI (ft): " (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ _ gallons/foot = _______ total gallons/casing volume
Equipment Used: ^Dedicated Bladder Pump □ Nondedicated Bladder Pump □ Bailer □ Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH Temp

(C)
Conductivity

(mS/cm)
Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
y \U 1 ItU <sT7 *M,2 0 < SHL \f<f>

o-l S~dr& L ,<b 1 l ZXt Ha o. T I /7.JT3
§>®s? Lt

(y
r,L\ i %M- /T-2*

vs
T-*. ~ /2J. O » f-

°e)uo l.g Se f- G t 13.5-^ ivn -or - )1J 0' /v
opr UH Sov 6 1 nx \inL if -iro 6- H nr\
GliV $00 |?.Y7 air n - 9 o. <7 t?y\
0*1 if U $oo rifH IviS) t7 nA
0C\70 $06 U.I il HB IV^2> V. <4 h an n.n

Continued on back (circle one) yes /(no

SAMPLING Equipment Used: ^ZPSame as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

OH'lf u.v Uf ij- Y6 [t-Vb’ G n-*3 —

Ferrous Iron (mg/L):

FINAL DEPTH TO WATER (ft TOC): 
SAMPLE ID: / (, W

\lA? TIME FINAL DEPTH TAKEN:

SAMPLE ID FOR QC:

PARAMETERS REQUESTED FOR ANALYSIS: -faM <iLfkjn.*VbS
i It— J ‘ 'rvidUj-t-

IDW TOTAL: Ha

PREPARED: /^etAu

REVIEWED:

Water Quality Instrument Model Number: 

NAME SIGNATURE DATE

.><3



DATE: W. 3-f, ■ SITE: kw,?*- PID READING at WELL HEAD (ppm): ___Z_

PROJECT NUMBER: WEATHER: ^Ov ^ phSf pwftltj

WELL NUMBER l(,v
______________________ ___ DEPTH TO WATER (ft): ( PAA

|V\M'2A
TOTAL DEPTH (ft): Y Qf- WELL DIAMETER (inches):

PURGING

CASING VOLUME CALCULATION: ___ _ ft of water X___ gallons/ =  ____total gallons/casing volume
in casing foot

Equipment Used: LMficatecfBIadder PuVnp Nondedicated Bladder Pump Bailer Other ._____________

FIELD GROUND-WATER SAMPLING REPORT

Time 
(24 hr)

Amount
Purged
(qals)

Flow Rate 
(ml/min) pH Temp

(C)
Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 
(ft TOC)

0°l*>o 1 (oM L fS-H3 Of OH ■? A l 3G.3 &Ol IM^C,

DX& IS) MO %0O f-.r7) IU.1H 0 M O 0 OG i d.^4

©%CjO (}s9>0 £-1i I £■/. 6 S o .qo?0 A • J> 3 7^-o >b- IS I
Ld-o 3 oo £>ao 0 Q ob_____ <bMlo ho D .o'*____ (H-JC

Continued on back (circle one) yes /Cno^

SAMPLING Equipment Used: SSme^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.

d°\^o C-«*> (4.4£ &MOQ 'll - Y 0 ■ of- f Y'S G> -

FINAL DEPTH TO WATER (ft TOC): Dl HOG TIME FINAL DEPTH TAKEN:

SAMPLE ID: ___________ , SAMPLE ID FOR QC: ~~~~~______________

PARAMETERS REQUESTED FOR ANALYSIS: AAfcLVs. fkLt'J.c. fOS , A

FERROUS IRON (mg/L): ____________ _ IDWTOTAL: iTo

METER MODEL No.: 1C J <fb

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: A.; (A

NAME
PREPARED: K/m.^

REVIEWED: ___________________

MAWywy

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: . SITE: «-Cg?k- *• PID READING at WELL HEAD (ppm): _______=
PROJECT NUMBER: 00^1 WEATHER: ($(%>, 4 In <V, ^P___________ -

WELL NUMBER
DEPTH TO WATER (ft):

fV\frAi - 3 .

TOTAL DEPTH (ft): WELL DIAMETER (inches):
PURGING ~~7

CASING VOLUME CALCULATION: .___ , ft of water X,___ gallons/ =  ____ total gallons/casing volume
in casing foot

Equipment UsedODedicated Bladder J§£)mp 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)
((710 ? i'0. L>L 1 14. To l AO. I.M 5 P.f1
ID 1 S 0 .<40 Soo (J.'lo 1.954 2. OS 0 .To |7.

I OdO 0 -30 ?O0 4 4? M- />? !■ o *1/ 51? D • J n.m
!0T*§ { 1 p-(_7 So 0 44 & RUT i 2. Gif 4 5>jO 9,29 i?. it

\Q$0 1 .{ro 4 -(e (* H4)4 1. J hS s-ho •S>.% 6 • IT t ?. i \

Continued on back (circle one) yes / a3>

SAMPLING Equipment Used: S^rntfagYiESyg 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.

f©35 l.t<? 44G Uh$ 3.4 0 0 • 11 1VT '

FINAL DEPTH TO WATER (ft TOC): I _______ TIME FINAL DEPTH TAKEN: Jo 34

SAMPLE ID: Ft CJ‘3_____________ _ SAMPLE ID FOR QC: ----- -

PARAMETERS REQUESTED FOR ANALYSIS: Mj-W-S, ALA, ftcuu;Uf

FERROUS IRON (mg/L): __________ _ IDWTOTAL: I- 4^3

METER MODEL No.:~Y€3

CHECKED FLOW THROUGH CELL FOR LEAKS: ,|fj COMMENTS:/^ (A

NAME

PREPARED: Ha £V\ /\j \ \

REVIEWED: .____________________

SIGNATURE DATE

l O .7. , ( Uj



FIELD GROUND-WATER SAMPLING REPORT

DATE: . SITE:

PROJECT NUMBER:

WELL NUMBER

PURGING

Lc,3>?(a - PID READING at WELL HEAD (ppm): _____

___  WEATHER: f < ■*■ {O ^ r (c* _____ ;___ _

DEPTH TO WATER (ft): S>r* \^Q

TOTAL DEPTH (ft): ^>ctOO WELL DIAMETER (inches):

CASING VOLUME CALCULATION: ___ , ft of water X.___ gallons/ = ____ total gallons/casing volume
in casing foot

Equipment Used: Dedicated BladderPump Nondedicated Bladder Pump Bailer Other________

Time 
(24 hr)

Amount
Purged
(pals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

\b& I 30£7 £.?v fC-Tg i.ut 3 • "f» 6 Il6- / 1 J.^D
\\oo 6-HD IM. IT l-CXTo ■ I«\ q t 0,h»O l'S-ct<5>
|C<3 ‘y (9-9)0 Lt 8 /M."3o i .03?} 8. Lt 1 3. & 0.13

IUO \ -TO 500 ■ (P-7‘1 i H.2. G . t -C?oL3_____ 1.03 [tkl-Z__ & A~t-

u«S l.fcO 3(?o l-%0 1M.TT 1 -oTo 0. >s p

Continued on back (circle one) yes /

SAMPLING Equipment Used^Safhe^sabqv&> Other

Sample 
Time 

(24 hr)

Total
Purged
(qals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

WTo (•Go. ft(37 f, 0 >0 ■ f.(3 <3 0 • 5 —*

FINAL DEPTH TO WATER (ft TOC): I TIME FINAL DEPTH TAKEN: 11

SAMPLE ID: . SAMPLE ID FOR QC: ------ ---------------------

PARAMETERS REQUESTED FOR ANALYSIS: LkOr/Tc, f\wi/te. . TftC
' I r I

FERROUS IRON (mg/L): ________ _ IDWTOTAL: <- ________ .

METER MODEL No.: YC T ST6 tW ?s

CHECKED FLOW THROUGH CELL FOR LEAKS: 0 COMMENTS: At/A:_________________

NAME

PREPARED:

REVIEWED: _________________________

SIGNATURE

(4
DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: SITE: P1D READING at WELL HEAD (ppm): ________I
PROJECT NUMBER: c^777~ WEATHER: 6- ^0^4,_________________:___

WELL NUMBER .
DEPTH TO WATER (ft): W > Wft

„ ' „ 
TOTAL DEPTH (ft): WELL DIAMETER (inches): ^

PURGING

CASING VOLUME CALCULATION: ft of water X _gallons/ = 
in casing foot

_total gallons/casing volume

Equipment Used:/-BMicated'BTa3deFPuMp^ 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)
#-3S % ^00 L33 (ft A(^t UWO yi <T ft 0.0 O.Cft 1JL$^

6 Or HQ 3oo (A? ft iL\Al C 0 0 . Jd n.k<?

n. ft 0 ~*?OD «.RH N. 85 l 9-0 • t 0. sH n-bs

07-50 l.A 0 )oo <M5 Ift. 8& l. <?*$■ -ftft 5 j> t/

6 (Ac S 00 L.%^ ALgo ! . AH6 “ *5^ ,£ 0 • t °t
0%oo 7^o 5oc L.aS i ft n 7 7.dt -lo.'cf £>•> £___ l

a.ho 5©o 1 M • fto ) , 3- ft 4 ft. ^ a ~(s 1 . ft 0? ,ft v O ’ 5

Continued on back (circle one) yes /<d55>

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.

0eft
O

2-MC t-«fe |W.«£> -t/.j. OHM < Q 'H-'ft —r-

FINAL DEPTH TO WATER (ft TOC): 1 ^’ll5 TIME FINAL DEPTH TAKEN:____ ;_____________

SAMPLE ID: _________ SAMPLE ID FOR QC: 8&|fV\5 A- r\^'

PARAMETERS REQUESTED FOR ANALYSIS: iKaVA q. f kl01IAs PJWftA t f pC, A fc* J ™

FERROUS IRON (mg/L):.___T_____________ IDW TOTAL: '3't|0^cA|

METER MODEL No.: VST /KfS

CHECKED FLOW THROUGH CELL FOR LEAKS: fc] COMMENTS: f'J]A__________________________

NAME

PREPARED: 6<acAK a VW^

REVIEWED: _______________________

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: lon.,£ . SITE:• (ctQ>Vu.-ADe*^~-~ ^ PIDREADING at WELL HEAD (ppm): ______ H

PROJECT NUMBER: S811'??- WEATHER: Pch S r

WELL NUMBER . , ^
DEPTH TO WATER (ft): \

A\w- |o
TOTAL DEPTH (ft): ^ WELL DIAMETER (inches): ^

PURGING

CASING VOLUME CALCULATION: ____ftofwaterX____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: dledinated BladdenRumfiA Nondedicated Bladder Pump Bailer Other_______ _

Time 
(24 hr)

Amount
Purged
(qals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity 
(m mhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(rrig/L)

Depth to 
Water 

(ft TOC)

X 'J-d-d (;,ib blg&l U 2 a PXV 1'ot -A-0

fi% ko §■ ko 'hoh L.^s i. m ■Dd ■ O -jg. c c>. 2 H 1 PATo.
O-'go ^OO 1 ■ fSH 2CI-H -43.R can

&£S6 \, Jjo 50° ■ c/n tM. i. i&k \C\.0 'HR' l o . i-6 i 'A,'A o '

, 1 ■ Lt) op 4-11 ! t«. H) k I ^7* ^ o _ 0.ill____ 1 2>.?p

0%o 0 -ob L.fco W-VC* 1 . HX 11.0 i .■ U-
a wl ^50 f-.^O l k. t T 1. 193 7.^1 - C I ,G? £>•11 1 T?o

0°l<o 3 & t> At, 1. itx -U.1 d -O# ,g.
Continued on back (circle one) yes /dB>

SAMPLING Equipment Used: Sarngas~§50ye 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.

(P°l 1*7 1 Cf ,0 H 1 , !<£}- 6( - 0 • oc2 Q.AO -

FINAL DEPTH TO WATER (ft TOC): <3 3ft_________ _ TIME FINAL DEPTH TAKEN: i f7&Oi

SAMPLE ID: lW,v\/ -- 1 f)______ :_____ , SAMPLE ID FOR QC: _______________

PARAMETERS REQUESTED FOR ANALYSIS: i/VUfe*-^ fu TPS,

FERROUS IRON (mq/L): ____________ IDWTOTAL: ^4(7 t________

METER MODEL No.: VCt 2>CC /HfS

CHECKED FLOW THROUGH CELL FOR LEAKS: RJ COMMENTS: /JiA____________________

NAME

PREPARED: Vl^ftAx^rwu^

REVIEWED: .______________________ _

SIGNATURE

CA/lA/y

DATE 

[<?.!> . iu



FIELD GROUND-WATER SAMPLING REPORT

DATE: . SITE: PID READING at WELL HEAD (ppm):

PROJECT NUMBER: SP5V WEATHER: “V/-, 5 - ** /hi? k ^ osc < * -o v-

WELL NUMBER

*/Vt<\J - ! 5

PURGING

DEPTH TO WATER (ft):

TOTAL DEPTH (ft): WELL DIAMETER (inches): ^

CASING VOLUME CALCULATION: ___ _ ft of water X,____gallons/ = .___ total gallons/casing volume
/'in casing foot

Equipment Useap^Dedicated Bladder Pump. ,Nondedicated Bladder PQmp Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

• ■qg?y3l___

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
|OCH> '1- too x i <-i 0» Q-% U.'3§

tooS ^■'5- to o 5 ‘d i 20 .b 1 O ■ Cc? ^ rf- V j _ <q-q_ l 2-35

/» lO O -35 { 0 O GO, (5 fi.£> Ifc-3 . | , HO \2 P5

i n iC 0 , Ho ! <>S>
t ■a\
w * X S | £>,. £jci Cl -50 1 iq. I 0 •&< O .5

i o Ao o | 0 D L.PA \°\.2lO <9-313- tO- T - ^-<2 A 5? ta55

la l.A o • U(? 1 On 5 AIT iq. 5 C] 6 i C gxx 1S. S & fO • 2 <

In Vo 0. qq i oO 9MT o | a ^7 £■] o.s 1 i> 6 -&M

In? 5 ft !ov <7 (
/q.3 1 0-1'« » s ^ - Jc>£?. a-as

joc/o |,o5 l t>o Sib1* IT-11 *f (j - ^ p & £/. j ^ j c) H • 3 Sp to / 555

Continued on back (circle one)^fei)I no

SAMPLING Equipment Used: Same asaB^ve 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.

10 >• 1$ 8-65 B32. ,l6 ' ^ ^ ^ — If o, > J >55 12.. 25 —■

FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN:

SAMPLE ID: _______________ SAMPLE ID FOR QC: ~~~~_________________

PARAMETERS REQUESTED FOR ANALYSIS: IAilWH ] jQS, futile. , Pio^'50

FERROUS IRON (mg/L): -_______________ IDWTOTAL: k _________

METER MODEL No.: V9*

CHECKED FLOW THROUGH CELL FOR LEAKS:^ COMMENTS: tO (A_______________

NAME

PREPARED: qa

REVIEWED: _____________ ;___________

SIGNATURE DATE

19-f- /g



WELL NUMBER

|/VlW -

Time 
(24 hr)

Amount
Purged
(gais)

Flow Rate 
(mi/m in) PH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
I.m Ilf 0 8i) M . iT ^ — \\aS

COMMENTS



FIELD GROUND-WATER SAMPLING REPORT

DATE: . SITE: P1D READING at WELL HEAD (ppm): ^

PROJECT NUMBER: WEATHER: 9a > , S -1 o w h S -/&. «-c«* * ■
' 7 ' y f'

WELL NUMBER ^
DEPTH TO WATER (ft): f S 3 >

TOTAL DEPTH (ft): tS-2"^ WELL DIAMETER (inches):
PURGING

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

Equipment Used: Dedicated BladderTTifnp 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)
ills > 10 3 11. \'&(e < ,31 %°l- ? 1.

If ho O'HO M iX 1 i \ A-T* h 2? l ,oH
t«iS ft.fid fi» *T> Q> (L^°l 1,1 . S - NA?. T ,.ij ,€^0 fe,?5
t1 §e> t/AO %ot> ■ G-x...... | .(| ^ a .10 U ___ 0 ■ S2 l s .ST

I kS uo 1 *.<*4 l -UO \ <4$ ft ^ v
y 0* *!lP0 &z> feLY 11 ». 11 0 t - d ? 0-\ T »<-c5

Continued on back (circle one) yes / fciS 1

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.

13-$3 fl-OO- c?«- %.3 8 1 •) 19- ■ f.«3 34.3 ft» » > IS'. S3 —

FINAL DEPTH TO WATER (ft TOC): > TIME FINAL DEPTH TAKEN: -1 _________

SAMPLE ID: _______ __ SAMPLE ID FOR QC: _________________

PARAMETERS REQUESTED FOR ANALYSIS: /\A,cW t^ » a , CL t & cfM Xs ^, /M, ^ f D S

FERROUS IRON (mg/L):______ “_________ _ IDW TOTAL: ° X ^ *

METER MODEL No.: VS1 €%

CHECKED FLOW THROUGH CELL FOR LEAKS: p COMMENTS: A/1 A-________________________

NAME
PREPARED: 'An * ^ W

REVIEWED: _________________________ _

fGNATURE DATE 

iA.i .It



FIELD GROUND-WATER SAMPLING REPORT

DATE: Ii.i-il . SITE: PID READING at WELL HEAD (ppm): -

PROJECT NUMBER: _____________ _ WEATHER: S**IQ +An k . r>i/c/fc<»*V____ '

WELL NUMBER
DEPTH TO WATER (ft): |S 3^1

SK^*!5
TOTAL DEPTH (ft): __________ WELL DIAMETER (inches):

PURGING

CASING VOLUME CALCULATION: _____ ft of water X____gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: TSedicated 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)
l o Li * ' h rX 1 .£>4 i, m

idfao O Mo o L. f 7 T2 a o — H H . 1 o MS

tms 0 %o & in ft t? f <; ■ • 11 Q.2A - 8M f> ' /<C S4!
!X$* 11 T-® ■2,0 © L A a?-3^ G , AT . - fa .o / S • 5 1

%oO (n A 0 • fpftfc c?>1 ___ /s.s*f

Continued on back (circle one) yes / ^ffcT)

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.

x%e>t> l.f»0 6r-1 1 \ .TxS T>v9 —

FINAL DEPTH TO WATER (ft TOC): _______________  TIME FINAL DEPTH TAKEN: /~Sog>

SAMPLE ID: IS____________ . SAMPLE ID FOR QC:____________________________

PARAMETERS REQUESTED FOR ANALYSIS: AUWc, , JUa, f .UtT ,k f f L^i A„ .; > '* ^

FERROUS IRON (mg/L): _____________, IDW TOTAL:

METER MODEL No.: v/*r______:

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: A> / A

NAME
PREPARED: 'i OA#S\c*-". Hi

REVIEWED: .___________;_____________

SIGNATURE

L\AaA- 1yu,vw\

DATE



FIELD GROUNDWATER SAMPLING REPORT

DATE; 11/20/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 35 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2
DEPTH TO TOP OF YSI (ft):

DEPTH TO TOP OF PUMP (ft): _________ (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUEl Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

WELL NUMBER: MW-2A______________

DEPTH TO WATER (ft): 15.41
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

11:35 I 250 7.1 14.47 0.89 44 118.4 4.38 15.43
11:40 0.33 250 6.6 14.75 0.904 27 56.1 1.37 15.43
11:45 0.66 250 6.6 14.77 0.906 12 21.6 0.83 15.43
11:50 0.99 250 6.6 14.7 0.908 9 -24.7 0.47 15.43
11:55 1.33 250 6.7 14.79 0.909 7 -27.5 0.45 15.43
12:00 1.66 250 6.7 14.81 0.908 6 -28.7 0.44 15.43

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC) Obs.

12:05 1.66 6.7 14.81 0.908 6 -28.7 0.44 15.43

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 15.43 TIME FINAL DEPTH TAKEN: 12:08

SAMPLE ID: MW-2A/GW SAMPLE ID FOR QC: _________

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list □ VOCs 8268 short list DTDS 160.1

□ Perchlorate 6860 0 Explosives 8330 short list □ PCBs 8082

□ others Total and Dissolved Arsenic

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

DATE

//- 2- 7 - / 3

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/20/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 35 F / Partly Cloudy / Calm______________

WELL NUMBER: MW-3 ~

DEPTH TO WATER (ft): 17.75 WELL DIAMETER (inches): 4
TOTAL DEPTH (ft): _________ DEPTH TO TOP OF YSI (ft): -162,3

DEPTH TO TOP OF PUMP (ft): (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUE! Gallons per Casing Volume: #VALUE I
Gallons per foot: 0.6528

Equipment Used: Dedicated Bladder Pump___________

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

10:45 I 250 6.7 13.12 1.089 12 41.8 3.76 17.76
10:50 0.33 250 6.6 14.07 1.126 8 -39.3 1.75 17.79
10:55 0.66 250 6.6 14.49 1.148 5 -71.4 0.75 17.8
11:00 0.99 250 6.6 14.39 1.147 4 -75.1 0.34 17.78
11:05 1.33 250 6.6 14.5 1.149 4 -78 0.32 17.78
11:10 1.66 250 6.6 14.47 1.15 4 -79.1 0.31 17.79

Continued on additional page BYes Bno

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

11:15 1.66 6.6 14.47 1.15 4 -79.1 0.31 17.79

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 17.79 TIME FINAL DEPTH TAKEN: 11:18

SAMPLE ID: MW-3/GW SAMPLE ID FOR QC: _____

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list dVOCs 8268 short list BIDS 160.1

□ Perchlorate 6860 B Explosives 8330 short list □ PCBs 8082

Bothers Total and Dissolved Arsenic

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

DATE

)b27-t%
REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/20/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 32 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 4

DEPTH TO TOP OF YSI (ft):
DEPTH TO TOP OF PUMP (ft): (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUEI Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.6528

Equipment Used: Dedicated Bladder Pump

WELL NUMBER: MW-4_______________

DEPTH TO WATER (ft): 14.31
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

10:00 I 250 6.8 14.27 0.944 11 -4.6 2.6 14.32
10:05 0.33 250 6.7 14.69 0.955 4 -44.8 1.17 14.32
10:10 0.66 250 6.7 14.84 0.959 2 -50.6 1.01 14.32
10:15 0.99 250 6.7 14.86 0.959 2 -54.1 0.9 14.32
10:20 1.33 250 6.7 14.91 0.96 1 -53.1 0.86 14.32
10:25 1.66 250 6.7 14.94 0.96 1 -53.5 0.82 14.32

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

10:30 1.66 6.7 14.94 0.96 1 -53.5 0.82 14.32

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 14.32 TIME FINAL DEPTH TAKEN: 10:33

SAMPLE ID: MW-4/GW SAMPLE ID FOR QC: _________

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list DTDS 160.1

□ Perchlorate 6860 □ Explosives 8330 short list □ PCBs 8082

□ others Total and Dissolved Arsenic

1DW TOTAL: 1,66 Flow Through Cell Model Number: YSI 556 MPS

NAME SIGNATURE DATE

PREPARED: ^^^^IfeithSchutte 

REVIEWED:_____________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/20/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 41 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2

DEPTH TO TOP OF YSI (ft):
DEPTH TO TOP OF PUMP (ft): (for downhole DO measurement)

PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUEl Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

WELL NUMBER: MW-8A_____________

DEPTH TO WATER (ft): 18.7
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) PH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

13:05 I 250 6.8 14.86 1.2 97 -12.7 4.76 18.7
13:10 0.33 250 6.7 15.56 1.218 63 1.1 2.11 18.7
13:15 0.66 250 6.7 15.76 1.22 50 -11.8 1.01 18.7
13:20 0.99 250 6.7 15.62 1.225 40 -27.4 0.51 18.7
13:25 1.33 250 6.6 15.7 1.227 29 -35.1 0.42 18.7
13:30 1.66 250 6.6 15.73 1.231 21 -39 0.31 18.7
13:35 1.99 250 6.6 15.69 1.239 16 -46.8 0.2 18.7
13:40 2.33 250 6.6 15.66 1.239 12 -50.1 0.19 18.7
13:45 2.66 250 6.6 15.77 1.24 9 -50.7 0.18 18.7

r

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

13:50 2.66 6.6 15.77 1.206 9 -50.7 0.18 18.7

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 18.7 TIME FINAL DEPTH TAKEN: 13:53

SAMPLE ID: MW-8A/GW SAMPLE ID FOR QC: DUP-l/GW

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list □ IDS 160.1

□ Perchlorate 6860 0 Explosives 8330 short list □ PCBs 8082

Bothers Total and Dissolved Arsenic

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

DATE

//-2-7-/B

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/20/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 38 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2
DEPTH TO TOP OF YSI (ft):

DEPTH TO TOP OF PUMP (ft): _________ (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUE! Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

WELL NUMBER: MW-10_____________

DEPTH TO WATER (ft): 13,37
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
12:20 I 250 6.5 15.12 1.184 70 -1.2 3.08 13.39
12:25 0.33 250 6.5 15.41 1.212 24 -27.2 0.87 13.39
12:30 0.66 250 6.5 15.52 1.213 12 -39 0.34 13.39
12:35 0.99 250 6.6 15.46 1.21 10 -39 0.28 13.39
12:40 1.33 250 6.6 15.41 1.209 9 -39.4 0.26 13.39
12:45 1.66 250 6.6 15.38 1.206 7 -38.7 0.27 13.39

-

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC) Obs.

12:50 1.66 6.6 15.38 1.206 7 -38.7 0.27 13.39

FERROUS IRON: me/L

FINAL DEPTH TO WATER (ft TOC): 13,39 TIME FINAL DEPTH TAKEN: 12:53

SAMPLE ID: MW-10/GW SAMPLE ID FOR QC: DUP-l/GW

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list

□ Perchlorate 6860 0 Explosives 8330 short list

Bothers Total and Dissolved Arsenic

□ TDS 160.1

□ PCBs 8082

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

SIGNATURE DATE

/ /- 2 ? -/&•

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/19/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 32 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2
DEPTH TO TOP OF YSI (ft): 33

DEPTH TO TOP OF PUMP (ft): _________ (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUE! Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

WELL NUMBER: MW-13_____________

DEPTH TO WATER (ft): 13.64
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

12:45 I 250 7.68 14.27 0.635 38 14.2 3.01 13.65
13:00 0.33 250 7.121 13.51 0.634 43 -76.8 2.92 13.66
13:05 0.66 250 6.987 13.67 0.637 65 -102.7 2.58 13.66
13:10 0.99 250 6.983 13.89 0.641 58 -129.6 2.04 13.67
13:15 1.33 250 6.98 14.07 0.642 36 -148.1 1.21 13.67
13:20 1.66 250 6.981 14.08 0.642 28 -150 0.96 13.67
13:25 1.99 250 6.98 14.21 0.642 26 -149.3 0.9 13.67
13:30 2.33 250 6.982 14.18 0.641 23 -142.3 0.86 13.67
13:35 2.66 250 6.981 14.17 0.64 19 -145.1 0.87 13.67
13:40 2.99 250 6.98 14.08 0.64 15 -142.8 0.84 13.67
13:45 3.33 250 6.981 14.07 0.636 16 -149.6 0.81 13.67
13:50 3.66 250 6.979 14.12 0.636 13 -147.5 0.8 13.67
13:55 3.99 250 6.979 14.08 0.635 9 -146.8 0.8 13.67

Continued on additional page BYes Bno

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)'

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

14:00 3.99 6.979 14.08 0.635 9 -146.8 0.8 13.67

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 13.67

SAMPLE ID: MW-13/GW

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

TIME FINAL DEPTH TAKEN: 14:05

SAMPLE ID FOR QC: __________

□ VOCs 8268 full list □ VOCs 8268 short list DTOS 160.1

□ Perchlorate 6860 □ Explosives 8330 short list □ PCBs 8082

Bothers Total and Dissolved Arsenic

IDW TOTAL: 3.99 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

ftICiMATI IBP DATE

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/19/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 32 F / Partly Cloudy / Calm______________

WELL NUMBER: MW-14 ~

DEPTH TO WATER (ft): 19.41 WELL DIAMETER (inches): 2
TOTAL DEPTH (ft): DEPTH TO TOP OF YSI (ft): ~~

DEPTH TO TOP OF PUMP (ft): (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUE! Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O,

(mg/L)

Depth to 
Water 
(ft TOC)

15:45 I 250 10.25 14.06 1.11 3 -195.1 3.46 19.41
15:50 0.33 250 7.106 14.26 1.182 4 12.7 0.27 19.48
15:55 0.66 250 6.802 14.78 1.186 4 15.3 0.25 19.57
16:00 0.99 250 6.804 14.85 1.185 4 17.1 0.24 19.65
16:05 1.33 250 6.804 14.74 1.185 4 18.6 0.23 19.71

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC) Obs.

16:10 1.33 6.804 14.74 1.185 4 18.6 0.23 19.71

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 19.73 TIME FINAL DEPTH TAKEN: 16:13

SAMPLE ID: MW-14/GW SAMPLE ID FOR QC: _________

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list DTDS 160.1

□ Perchlorate 6860 □ Explosives 8330 short list □ PCBs 8082

□ others Total and Dissolved Arsenic

IDW TOTAL: 1.33 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

SIGNATURE DATE
//-27V£

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/19/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 32 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2
DEPTH TO TOP OF YSI (ft):

DEPTH TO TOP OF PUMP (ft): (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column: #VALUEI Gallons per Casing. Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Dedicated Bladder Pump___________

WELL NUMBER: MW-15______________

DEPTH TO WATER (ft): 18.85
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

16:25 I 250 6.8 19.58 0.758 6 3.6 1.25 18.86
16:30 0.33 250 6.872 21.87 0.674 4 -18.2 0.51 18.89
16:35 0.66 250 6.876 21.82 0.671 4 -47.1 0.37 18.88
16:40 0.99 250 6.877 21.78 0.68 3 -51.2 0.35 18.88
16:45 1.33 250 6.877 21.56 0.681 3 -53.1 0.34 18.89
16:50 1.66 250 6.878 21.6 0.681 3 -55.1 0.34 18.88

Continued on additional page DYes 0No

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

16:55 1.66 6.878 21.6 0.681 3 -55.1 0.34 18.89

FERROUS IRON: mg/L

FINAL DEPTH TO WATER (ft TOC): 18.89 TIME FINAL DEPTH TAKEN: 16:58

SAMPLE ID: MW-15/GW SAMPLE ID FOR QC: MS/MSD

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list DTDS 160.1

□ Perchlorate 6860 □ Explosives 8330 short list □PCBs8082

□ others Total and Dissolved Arsenic

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

SIGNATURE DATE

REVIEWED:



FIELD GROUNDWATER SAMPLING REPORT

DATE: 11/19/18 SITE: BPU - Nearman_______ PIP READING at WELL HEAD (ppm): NA

PROJECT NUMBER: 88777 WEATHER: 32 F / Partly Cloudy / Calm______________

WELL DIAMETER (inches): 2
DEPTH TO TOP OF YSI (ft): -162.3

DEPTH TO TOP OF PUMP (ft): _________ (for downhole DO measurement)
PURGING
CASING VOLUME CALCULATION:

Height of Water Column:. #VALUEi Gallons per Casing Volume: #VALUE!
Gallons per foot: 0.1632

Equipment Used: Nondedicated Bladder Pump________

WELL NUMBER: MW-16_____________

DEPTH TO WATER (ft): 14.89
TOTAL DEPTH (ft):

Time

(24 hr)

Amount
Purged

gals

Flow Rate 
(ml/min) pH

Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 
(ft TOC)

14:05 I 250 7.018 13.78 1.108 18 -162.3 2.81 14.9
14:50 0.33 250 6.896 13.74 1.005 13 -62.3 0.81 14.91
14:55 0.66 250 6.37 13.76 1.003 9 -67 0.62 14.9
15:00 0.99 250 6.865 13.8 1.003 6 -71.5 0.5 14.9
15:05 1.33 250 6.863 13.76 1.002 5 -72.1 0.46 14.9
15:10 1.66 250 6.863 13.72 1.002 5 -77.2 0.45 14.9

'

Continued on additional page ClYes GZiNo

SAMPLING Equipment Used: Other

Sample

Time 
(24 hr)

Total
Purged
(gals)

pH
Temp

(C)

Conductivity

(mS/cm)

Turbidity

(NTUs)

ORP

(mV)

D.O.

(mg/L)

Depth to 
Water 

(ft TOC) Obs.

15:15 1.66 6.863 13.72 1.002 5 -77.2 0.45 14.9

FERROUS IRON: me/L

FINAL DEPTH TO WATER (ft TOC): 14.9

SAMPLE ID: MW-16/GW

TIME FINAL DEPTH TAKEN: 15:18

SAMPLE ID FOR QC: Rinsate Blank (15:40)

PARAMETERS REQUESTED FOR ANALYSIS:
□ RCRA Metals 6010B short list

□ Hexavalent Chromium 7195

□ VOCs 8268 full list DVOCs 8268 short list □ IDS 160.1

□ Perchlorate 6860 □ Explosives 8330 short list [Z]PCBs8082

0others Total and Dissolved Arsenic

IDW TOTAL: 1.66 Flow Through Cell Model Number: YSI 556 MPS

NAME

PREPARED:__________Keith Schutte

SIGNATURE DATE

/A 2 -t-/ <b

REVIEWED:
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Well Development Form Page \ of

Project Name: 1 A3 r rwjA Cf -ep 4 1 Project Number: SW File Number: ^I^Name^_^Q^]^J_^_
Project Information Elevation of Piezometer
Facility Name: A) /V'fiio £-f<ec V/V Ground Surface Elevation (GS):

Location: N E Top of Casing Elevation (TOC):

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

Well Information Well Volume Calculation
Date Drilled:

Borehole Depth: 33 feet from

Casing Depth: Tap <.3 feet from

Depth to Top of Screen: 7-3 fA feet from

Depth to Bottom of Screen: 30 - 3 feet from

Filter Top Depth: 3 v feet from

Filter Bottom Depth: feet from

Length of Casing Screened: '73 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 ^<v Bail

Airlift Pump qVoyp

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.)
'5J£> 1£_

3 3 3 3
35l

Vv-J Q---- ,
lo ^ \U3 ^ 3 £_Lso5-—^

\Os: rs~ )Vo b -Co ”7'bo c> 3^3 fee
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0=3 iSL
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3 v\ £o VS. «*o .kA 33

3 3 A 16.1 (g-^ 1R0

"Trorni"TDcran!ES-DTn6fVi/i5fe noisu in Rtmarks



Well Development Form (Continuation) Page •z.of

Project Name: Project Number: Piezometer Number:

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 

Ixrv.oA^^turbidity, color, odor, etc.)Gallons Total

(fi <o 0 \ C O. '

I t.S' 'l£\<o (s.l

)S.-7 (0 -rt C-
Ar~

\3~Zfc>

-

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



Well Development Form Page V of ^_

Project Name- :V\C APl) Project Number: SW File Number. Well Name: /V\ (
Project Information Elevation of Piezometer
Facility Name: VL Ground Surface Elevation (GS):

Location: N E Top of Casing Elevation (TOC):
Location in Decimal Degrees: LatDD: LongDD: Measuring Point Elevation (MP):

Well Information Well Volume Calculation
Date Drilled: _________
Borehole Depth: "X i feet from

Casing Depth: feet from

Depth to Top of Screen: feet from

Depth to Bottom of Screen: feet from

Filter Top Depth: feet from

Filter Bottom Depth: 3>\ 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: -Ov. 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
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-S' XO Dor
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Well Development Form (Continuation) page___of

Project Name: Project Number: Piezometer Number:

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

-

*from TOC unles otherwise noted in Remarks 091294 Form WCI OP6-2
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Well Development Form (Continuation) page

Project Name: Project Number: Piezometer Number: fY\ui~VT!

Observations During Well Development ”)

Date Time

Depth to 

Water* (ft)

Total

Depth* (ft)

Fluid Removed Temp, 

(degrees F)

pH

(units)

S.C.

(gS/cm)

Fl/iid Appearance and Remarks 
\turbidity, color, odor, etc.)Gallons Total

UioT ’2.-7, § -TS

\ ^e>r (a— '~2SL^3>
\ °o
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Well Development Form (Continuation) page___of

Project Name: | Project Number: Piezometer Number:

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

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





































 

 

APPENDIX C – ANALYTICAL REPORTS AND DATA VALIDATION 



ANALYTICAL REPORT
March 30,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L976513

Samples Received: 03/10/2018

Project Number: 62801 BPU Nearman

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

March 30,  2018

[Preliminary Report]

Linda Cashman
Technica l  Serv ice Representa t ive

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 ESC 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.esclabsciences.com

March 30,  2018

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=ESC Lab Sciences SDG: L976513 - PN: 62801 BPU Nearman&body=Email regarding SDG: L976513 - Project Number: 62801 BPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L976513&body=Email regarding SDG: L976513
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L976513-01  Non-Potable Water Jonathan H. 03/08/18 13:25 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/23/18 13:35 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/23/18 13:35 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT

Collected by Collected date/time Received date/time

MW-3  L976513-02  Non-Potable Water Jonathan H. 03/08/18 14:15 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/23/18 13:35 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/23/18 13:35 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT

Collected by Collected date/time Received date/time

MW-4  L976513-03  Non-Potable Water Jonathan H. 03/08/18 16:45 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/23/18 13:35 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/23/18 13:35 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT

Collected by Collected date/time Received date/time

MW-8A  L976513-04  Non-Potable Water Jonathan H. 03/08/18 11:30 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/23/18 13:35 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/23/18 13:35 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT

Collected by Collected date/time Received date/time

MW-10  L976513-05  Non-Potable Water Jonathan H. 03/08/18 12:30 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/28/18 11:40 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/28/18 11:40 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT

Collected by Collected date/time Received date/time

DUP 1  L976513-06  Non-Potable Water Jonathan H. 03/08/18 00:00 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1086807 1 03/20/18 11:18 03/28/18 11:40 JMR

Radiochemistry by Method Calculation WG1083701 1 03/15/18 09:28 03/28/18 11:40 JMR

Radiochemistry by Method SM7500Ra B M WG1083701 1 03/15/18 09:28 03/21/18 14:26 RGT
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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]

Linda Cashman
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 7 6 5 1 3

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 3 : 2 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 0.544 0.430 0.289 03/23/2018 13:35 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.864 0.646 0.457 03/23/2018 13:35 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.320 0.216 0.168 03/21/2018 14:26 WG1083701

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 L976513 03/30/18 09:12 5 of 15

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L976513 03/30/18 16:58 5 of 15



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 7 6 5 1 3

MW-3
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 4 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 0.797 0.531 0.332 03/23/2018 13:35 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.06 0.764 0.597 03/23/2018 13:35 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.264 0.233 0.265 03/21/2018 14:26 WG1083701
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 7 6 5 1 3

MW-4
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 6 : 4 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -0.0883 0.443 0.31 03/23/2018 13:35 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.168 0.651 0.603 03/23/2018 13:35 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.168 0.208 0.293 03/21/2018 14:26 WG1083701
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 7 6 5 1 3

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 1 : 3 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 0.527 0.518 0.399 03/23/2018 13:35 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.628 0.726 0.733 03/23/2018 13:35 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.101 0.208 0.334 03/21/2018 14:26 WG1083701
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 7 6 5 1 3

MW-10
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 2 : 3 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 0.0276 0.321 0.516 03/28/2018 11:40 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.102 0.481 0.781 03/28/2018 11:40 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0745 0.160 0.265 03/21/2018 14:26 WG1083701
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 7 6 5 1 3

DUP 1
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  0 0 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -0.0658 0.381 0.58 03/28/2018 11:40 WG1086807

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.308 0.604 0.792 03/28/2018 11:40 WG1083701

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.308 0.223 0.212 03/21/2018 14:26 WG1083701
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1086807
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 9 7 6 5 1 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3297387-1  03/23/18 13:35

 MB Result MB Qualifier MB MDA

Analyte pCi/L pCi/L

Radium-228 -0.220 0.247

L977057-01 Original Sample (OS) • Duplicate (DUP)

(OS) L977057-01  03/28/18 11:40 • (DUP) R3297387-5  03/23/18 13:35

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/L pCi/L % % pCi/L

Radium-228 -0.0849 -0.195 1 0.000 0.194 20 3

Laboratory Control Sample (LCS)

(LCS) R3297387-2  03/23/18 13:35

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/L pCi/L % %

Radium-228 5.00 4.68 93.5 80.0-120

L976513-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976513-02  03/23/18 13:35 • (MS) R3297387-3  03/23/18 13:35 • (MSD) R3297387-4  03/23/18 13:35

 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 7.14 0.797 6.41 7.63 78.7 95.7 1 70.0-130 17.3 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1083701
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 9 7 6 5 1 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3295787-1  03/21/18 14:26

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.0466 0.0558

L976513-02 Original Sample (OS) • Duplicate (DUP)

(OS) L976513-02  03/21/18 14:26 • (DUP) R3295787-5  03/21/18 14:26

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % % pCi/l

Radium-226 0.264 0.461 1 54.4 0.561 20 3

Laboratory Control Sample (LCS)

(LCS) R3295787-2  03/21/18 14:26

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.06 101 80.0-120

L976513-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976513-02  03/21/18 14:26 • (MS) R3295787-3  03/21/18 14:26 • (MSD) R3295787-4  03/21/18 14:26

 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 0.264 19.7 20.1 96.8 98.4 1 75.0-125 1.61 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

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

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, 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.

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.

ESC Lab Sciences 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 ESC Lab Sciences.

 

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 T 104704245-17-14

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
ESC Lab Sciences 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. ESC Lab Sciences performs all testing at our central laboratory.
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ANALYTICAL REPORT
March 19,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L976517

Samples Received: 03/10/2018

Project Number: BPU Nearman Ck CCR

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

March 19,  2018

[Preliminary Report]

Linda Cashman
Technica l  Serv ice Representa t ive

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 ESC 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.esclabsciences.com

March 20,  2018

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=ESC Lab Sciences SDG: L976517 - PN: BPU Nearman Ck CCR&body=Email regarding SDG: L976517 - Project Number: BPU Nearman Ck CCR
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L976517-01  GW Jonathan H. 03/08/18 13:25 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 12:55 03/11/18 12:55 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 09:02 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 23:19 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 21:15 LAT

Collected by Collected date/time Received date/time

MW-3  L976517-02  GW Jonathan H. 03/08/18 14:15 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 13:35 03/11/18 13:35 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 08:55 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 22:35 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 20:59 LAT

Metals (ICPMS) by Method 6020 WG1085060 1 03/16/18 07:58 03/16/18 15:46 LAT

Collected by Collected date/time Received date/time

MW-4  L976517-03  GW Jonathan H. 03/08/18 16:45 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 14:29 03/11/18 14:29 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 09:04 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 23:21 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 21:19 LAT

Collected by Collected date/time Received date/time

MW-8A  L976517-04  GW Jonathan H. 03/08/18 11:30 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 14:42 03/11/18 14:42 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 09:11 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 23:29 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 21:23 LAT

Metals (ICPMS) by Method 6020 WG1085060 1 03/16/18 07:58 03/16/18 16:19 LAT

Collected by Collected date/time Received date/time

MW-10  L976517-05  GW Jonathan H. 03/08/18 12:30 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 14:55 03/11/18 14:55 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 09:13 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 23:32 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 21:37 LAT

Collected by Collected date/time Received date/time

DUP-1  L976517-06  GW Jonathan H. 03/08/18 00:00 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1083269 1 03/11/18 15:09 03/11/18 15:09 DR

Mercury by Method 7470A WG1083197 1 03/12/18 01:34 03/13/18 09:16 ABL

Metals (ICP) by Method 6010B WG1083089 1 03/10/18 14:55 03/12/18 23:34 TRB

Metals (ICPMS) by Method 6020 WG1083098 1 03/13/18 17:08 03/14/18 21:40 LAT
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-1  L976517-06  GW Jonathan H. 03/08/18 00:00 03/10/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1085060 1 03/16/18 07:58 03/16/18 16:24 LAT
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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]

Linda Cashman
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 7 6 5 1 7

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 3 : 2 5

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.166 0.100 1 03/11/2018 12:55 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 09:02 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.184 0.00500 1 03/12/2018 23:19 WG1083089

Beryllium ND 0.00200 1 03/12/2018 23:19 WG1083089

Cadmium ND 0.00200 1 03/12/2018 23:19 WG1083089

Chromium ND 0.0100 1 03/12/2018 23:19 WG1083089

Cobalt ND 0.0100 1 03/12/2018 23:19 WG1083089

Lithium 0.0372 0.0150 1 03/12/2018 23:19 WG1083089

Molybdenum ND 0.00500 1 03/12/2018 23:19 WG1083089

Selenium ND 0.0100 1 03/12/2018 23:19 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 21:15 WG1083098

Arsenic 0.00428 0.00200 1 03/14/2018 21:15 WG1083098

Lead ND 0.00200 1 03/14/2018 21:15 WG1083098

Thallium ND 0.00200 1 03/14/2018 21:15 WG1083098
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 7 6 5 1 7

MW-3
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 4 : 1 5

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.134 0.100 1 03/11/2018 13:35 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 08:55 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.164 0.00500 1 03/12/2018 22:35 WG1083089

Beryllium ND 0.00200 1 03/12/2018 22:35 WG1083089

Cadmium ND 0.00200 1 03/12/2018 22:35 WG1083089

Chromium ND 0.0100 1 03/12/2018 22:35 WG1083089

Cobalt ND 0.0100 1 03/12/2018 22:35 WG1083089

Lithium 0.0608 0.0150 1 03/12/2018 22:35 WG1083089

Molybdenum ND 0.00500 1 03/12/2018 22:35 WG1083089

Selenium ND 0.0100 1 03/12/2018 22:35 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 20:59 WG1083098

Arsenic 0.00219 0.00200 1 03/14/2018 20:59 WG1083098

Lead ND 0.00200 1 03/16/2018 15:46 WG1085060

Thallium ND 0.00200 1 03/14/2018 20:59 WG1083098
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 7 6 5 1 7

MW-4
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 6 : 4 5

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.132 0.100 1 03/11/2018 14:29 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 09:04 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.135 0.00500 1 03/12/2018 23:21 WG1083089

Beryllium ND 0.00200 1 03/12/2018 23:21 WG1083089

Cadmium ND 0.00200 1 03/12/2018 23:21 WG1083089

Chromium ND 0.0100 1 03/12/2018 23:21 WG1083089

Cobalt ND 0.0100 1 03/12/2018 23:21 WG1083089

Lithium 0.0458 0.0150 1 03/12/2018 23:21 WG1083089

Molybdenum ND 0.00500 1 03/12/2018 23:21 WG1083089

Selenium ND 0.0100 1 03/12/2018 23:21 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 21:19 WG1083098

Arsenic ND 0.00200 1 03/14/2018 21:19 WG1083098

Lead ND 0.00200 1 03/14/2018 21:19 WG1083098

Thallium ND 0.00200 1 03/14/2018 21:19 WG1083098
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 7 6 5 1 7

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 1 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.348 0.100 1 03/11/2018 14:42 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 09:11 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0657 0.00500 1 03/12/2018 23:29 WG1083089

Beryllium ND 0.00200 1 03/12/2018 23:29 WG1083089

Cadmium ND 0.00200 1 03/12/2018 23:29 WG1083089

Chromium ND 0.0100 1 03/12/2018 23:29 WG1083089

Cobalt ND 0.0100 1 03/12/2018 23:29 WG1083089

Lithium 0.0290 0.0150 1 03/12/2018 23:29 WG1083089

Molybdenum 0.00833 0.00500 1 03/12/2018 23:29 WG1083089

Selenium ND 0.0100 1 03/12/2018 23:29 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 21:23 WG1083098

Arsenic 0.0206 0.00200 1 03/14/2018 21:23 WG1083098

Lead ND 0.00200 1 03/16/2018 16:19 WG1085060

Thallium ND 0.00200 1 03/14/2018 21:23 WG1083098
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 7 6 5 1 7

MW-10
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  1 2 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.164 0.100 1 03/11/2018 14:55 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 09:13 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0993 0.00500 1 03/12/2018 23:32 WG1083089

Beryllium ND 0.00200 1 03/12/2018 23:32 WG1083089

Cadmium ND 0.00200 1 03/12/2018 23:32 WG1083089

Chromium ND 0.0100 1 03/12/2018 23:32 WG1083089

Cobalt ND 0.0100 1 03/12/2018 23:32 WG1083089

Lithium 0.0418 0.0150 1 03/12/2018 23:32 WG1083089

Molybdenum ND 0.00500 1 03/12/2018 23:32 WG1083089

Selenium ND 0.0100 1 03/12/2018 23:32 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 21:37 WG1083098

Arsenic 0.0158 0.00200 1 03/14/2018 21:37 WG1083098

Lead ND 0.00200 1 03/14/2018 21:37 WG1083098

Thallium ND 0.00200 1 03/14/2018 21:37 WG1083098
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 7 6 5 1 7

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 3 / 0 8 / 1 8  0 0 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.347 0.100 1 03/11/2018 15:09 WG1083269

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 03/13/2018 09:16 WG1083197

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0650 0.00500 1 03/12/2018 23:34 WG1083089

Beryllium ND 0.00200 1 03/12/2018 23:34 WG1083089

Cadmium ND 0.00200 1 03/12/2018 23:34 WG1083089

Chromium ND 0.0100 1 03/12/2018 23:34 WG1083089

Cobalt ND 0.0100 1 03/12/2018 23:34 WG1083089

Lithium 0.0281 0.0150 1 03/12/2018 23:34 WG1083089

Molybdenum 0.00816 0.00500 1 03/12/2018 23:34 WG1083089

Selenium ND 0.0100 1 03/12/2018 23:34 WG1083089

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 03/14/2018 21:40 WG1083098

Arsenic 0.0210 0.00200 1 03/14/2018 21:40 WG1083098

Lead ND 0.00200 1 03/16/2018 16:24 WG1085060

Thallium ND 0.00200 1 03/14/2018 21:40 WG1083098
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1083269
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 9 7 6 5 1 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3292556-1  03/11/18 10:27

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Fluoride U 0.00990 0.100

L976517-02 Original Sample (OS) • Duplicate (DUP)

(OS) L976517-02  03/11/18 13:35 • (DUP) R3292556-4  03/11/18 13:48

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Fluoride 0.134 0.152 1 12.7 15

L976547-02 Original Sample (OS) • Duplicate (DUP)

(OS) L976547-02  03/11/18 16:56 • (DUP) R3292556-7  03/11/18 17:10

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Fluoride 0.242 0.234 1 3.20 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3292556-2  03/11/18 10:41 • (LCSD) R3292556-3  03/11/18 10:54

 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 % % % % %

Fluoride 8.00 8.05 8.07 101 101 80.0-120 0.227 15

L976517-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976517-02  03/11/18 13:35 • (MS) R3292556-5  03/11/18 14:02 • (MSD) R3292556-6  03/11/18 14:15

 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 % % % % %

Fluoride 5.00 0.134 5.15 5.51 100 107 1 80.0-120 6.66 15

L976547-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L976547-02  03/11/18 16:56 • (MS) R3292556-8  03/11/18 17:23

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Fluoride 5.00 0.242 5.76 110 1 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1083197
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 9 7 6 5 1 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3292726-1  03/13/18 08:49

 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) R3292726-2  03/13/18 08:51 • (LCSD) R3292726-3  03/13/18 08:53

 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 0.00302 0.00309 101 103 80.0-120 2.09 20

L976517-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976517-02  03/13/18 08:55 • (MS) R3292726-4  03/13/18 08:58 • (MSD) R3292726-5  03/13/18 09:00

 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 0.00309 0.00317 103 106 1 75.0-125 2.53 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1083089
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 7 6 5 1 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3292612-1  03/12/18 22:27

 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

Cadmium U 0.000700 0.00200

Chromium U 0.00140 0.0100

Cobalt U 0.00230 0.0100

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) R3292612-2  03/12/18 22:30 • (LCSD) R3292612-3  03/12/18 22:32

 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 1.05 1.04 105 104 80.0-120 0.448 20

Beryllium 1.00 1.06 1.06 106 106 80.0-120 0.410 20

Cadmium 1.00 1.01 1.01 101 101 80.0-120 0.570 20

Chromium 1.00 1.01 1.01 101 101 80.0-120 0.609 20

Cobalt 1.00 1.06 1.05 106 105 80.0-120 0.880 20

Lithium 1.00 1.06 1.06 106 106 80.0-120 0.334 20

Molybdenum 1.00 1.03 1.02 103 102 80.0-120 0.498 20

Selenium 1.00 0.994 0.986 99.4 98.6 80.0-120 0.813 20

L976517-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976517-02  03/12/18 22:35 • (MS) R3292612-5  03/12/18 22:40 • (MSD) R3292612-6  03/12/18 22:42

 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 0.164 1.18 1.20 102 104 1 75.0-125 1.58 20

Beryllium 1.00 ND 1.04 1.06 104 106 1 75.0-125 2.01 20

Cadmium 1.00 ND 1.03 1.05 103 105 1 75.0-125 1.49 20

Chromium 1.00 ND 1.00 1.02 100 102 1 75.0-125 1.66 20

Cobalt 1.00 ND 1.07 1.09 107 109 1 75.0-125 1.73 20

Lithium 1.00 0.0608 1.11 1.13 105 107 1 75.0-125 1.80 20

Molybdenum 1.00 ND 1.03 1.05 103 105 1 75.0-125 2.18 20

Selenium 1.00 ND 1.03 1.04 103 104 1 75.0-125 1.22 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1083098
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 9 7 6 5 1 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3293327-1  03/14/18 20:48

 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 0.00379 0.000240 0.00200

Thallium U 0.000190 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3293327-2  03/14/18 20:52 • (LCSD) R3293327-3  03/14/18 20:55

 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 0.0483 0.0487 96.5 97.4 80.0-120 0.869 20

Arsenic 0.0500 0.0483 0.0495 96.6 99.0 80.0-120 2.40 20

Lead 0.0500 0.0496 0.0535 99.2 107 80.0-120 7.60 20

Thallium 0.0500 0.0502 0.0504 100 101 80.0-120 0.319 20

L976517-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976517-02  03/14/18 20:59 • (MS) R3293327-5  03/14/18 21:07 • (MSD) R3293327-6  03/14/18 21:11

 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 0.0508 0.0498 102 99.7 1 75.0-125 1.89 20

Arsenic 0.0500 0.00219 0.0507 0.0506 97.0 96.8 1 75.0-125 0.196 20

Thallium 0.0500 ND 0.0508 0.0502 101 99.8 1 75.0-125 1.14 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1085060
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 9 7 6 5 1 7 - 0 2 , 0 4 , 0 6

Method Blank (MB)

(MB) R3293982-1  03/16/18 15:32

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Lead U 0.000240 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3293982-2  03/16/18 15:36 • (LCSD) R3293982-3  03/16/18 15:41

 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 % % % % %

Lead 0.0500 0.0493 0.0497 98.7 99.3 80.0-120 0.641 20

L976517-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L976517-02  03/16/18 15:46 • (MS) R3293982-5  03/16/18 15:55 • (MSD) R3293982-6  03/16/18 16:00

 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 % % % % %

Lead 0.0500 ND 0.0494 0.0497 98.8 99.3 1 75.0-125 0.548 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, 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.

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.

ESC Lab Sciences 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 ESC Lab Sciences.

 

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 T 104704245-17-14

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
ESC Lab Sciences 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. ESC Lab Sciences performs all testing at our central laboratory.
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ANALYTICAL REPORT
June 27,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L998977

Samples Received: 06/05/2018

Project Number: 62801 BPU Nearman

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

June 27,  2018

[Preliminary Report]

Linda Cashman
Technica l  Serv ice Representa t ive

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 ESC 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.esclabsciences.com

June 27,  2018

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=ESC Lab Sciences SDG: L998977 - PN: 62801 BPU Nearman&body=Email regarding SDG: L998977 - Project Number: 62801 BPU Nearman
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L998977-01  Non-Potable Water KS 06/04/18 11:55 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 10:00 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 10:00 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT

Collected by Collected date/time Received date/time

MW-3  L998977-02  Non-Potable Water KS 06/04/18 11:10 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 10:00 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 10:00 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT

Collected by Collected date/time Received date/time

MW-4  L998977-03  Non-Potable Water KS 06/04/18 10:05 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 16:29 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 16:29 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT

Collected by Collected date/time Received date/time

MW-8A  L998977-04  Non-Potable Water KS 06/04/18 08:15 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 10:00 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 10:00 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT

Collected by Collected date/time Received date/time

MW-10  L998977-05  Non-Potable Water KS 06/04/18 09:25 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 10:00 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 10:00 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT

Collected by Collected date/time Received date/time

DUP 1  L998977-06  Non-Potable Water KS 06/04/18 00:00 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1120441 1 06/06/18 12:14 06/19/18 10:00 RRE

Radiochemistry by Method Calculation WG1119517 1 06/06/18 09:06 06/19/18 10:00 RRE

Radiochemistry by Method SM7500Ra B M WG1119517 1 06/06/18 09:06 06/07/18 17:36 RGT
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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]

Linda Cashman
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 9 8 9 7 7

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  1 1 : 5 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -0.0648 0.877 1.49 06/19/2018 10:00 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.0919 0.992 1.64 06/19/2018 10:00 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0919 0.115 0.151 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 9 8 9 7 7

MW-3
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  1 1 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -0.172 0.612 1.33 06/19/2018 10:00 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.169 0.819 1.62 06/19/2018 10:00 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.169 0.207 0.29 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 9 8 9 7 7

MW-4
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  1 0 : 0 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -1.26 0.845 0.564 06/19/2018 16:29 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.149 1.06 0.876 06/19/2018 16:29 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.149 0.218 0.312 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 9 8 9 7 7

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  0 8 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 1.17 0.805 1.38 06/19/2018 10:00 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.32 0.977 1.61 06/19/2018 10:00 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.153 0.172 0.227 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 9 8 9 7 7

MW-10
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  0 9 : 2 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -0.603 0.785 0.997 06/19/2018 10:00 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.224 0.973 1.18 06/19/2018 10:00 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.224 0.188 0.178 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 9 8 9 7 7

DUP 1
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  0 0 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/L + / - pCi/L date / time

RADIUM-228 -2.28 1.05 1.29 06/19/2018 10:00 WG1120441

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.211 1.25 1.54 06/19/2018 10:00 WG1119517

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.211 0.204 0.253 06/07/2018 17:36 WG1119517
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120441
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 9 9 8 9 7 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3320557-5  06/22/18 11:20

 MB Result MB Qualifier MB MDA

Analyte pCi/L pCi/L

Radium-228 -0.730 1.68

L992369-01 Original Sample (OS) • Duplicate (DUP)

(OS) L992369-01  06/13/18 11:29 • (DUP) R3320557-4  06/13/18 11:29

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/L pCi/L % % pCi/L

Radium-228 -0.825 1.52 1 200 1.52 20 3

Laboratory Control Sample (LCS)

(LCS) R3320557-1  06/13/18 11:29

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/L pCi/L % %

Radium-228 5.00 5.62 112 80.0-120

L998977-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L998977-03  06/19/18 16:29 • (MS) R3320557-2  06/13/18 11:29 • (MSD) R3320557-3  06/13/18 11:29

 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 20.0 -1.26 15.6 14.7 77.9 73.7 1 70.0-130 5.54 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1119517
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 9 9 8 9 7 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3316559-1  06/07/18 17:36

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 -0.00692 0.0539

L998977-04 Original Sample (OS) • Duplicate (DUP)

(OS) L998977-04  06/07/18 17:36 • (DUP) R3316559-4  06/07/18 17:36

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % % pCi/l

Radium-226 0.153 0.0705 1 74.1 0.356 20 3

Laboratory Control Sample (LCS)

(LCS) R3316559-2  06/07/18 17:36

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.03 100 80.0-120

L998977-03 Original Sample (OS) • Matrix Spike (MS)

(OS) L998977-03  06/07/18 17:36 • (MS) R3316559-3  06/07/18 17:36

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte pCi/l pCi/l pCi/l % %

Radium-226 20.1 0.149 17.9 88.4 1 75.0-125
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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

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

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.

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.

ESC Lab Sciences 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 ESC Lab Sciences.

 

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 T 104704245-17-14

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
ESC Lab Sciences 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. ESC Lab Sciences performs all testing at our central laboratory.

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 L998977 06/27/18 09:59 14 of 15

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L998977 06/27/18 17:07 14 of 15

http://www.esclabsciences.com/technical/accreditations
http://www.esclabsciences.com/aboutus/locations.aspx




ANALYTICAL REPORT
June 12,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L999032

Samples Received: 06/05/2018

Project Number: BPU Nearman Ck CCR

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

June 12,  2018

[Preliminary Report]

Linda Cashman
Technica l  Serv ice Representa t ive

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 ESC 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.esclabsciences.com

June 15,  2018

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com;jshermanson@burnsmcd.com?subject=ESC Lab Sciences SDG: L999032 - PN: BPU Nearman Ck CCR&body=Email regarding SDG: L999032 - Project Number: BPU Nearman Ck CCR
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L999032&body=Email regarding SDG: L999032
http://www.esclabsciences.com
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L999032&body=Email regarding SDG: L999032
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L999032-01  GW KS 06/04/18 11:55 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121021 1 06/08/18 12:03 06/08/18 12:58 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/06/18 23:56 06/06/18 23:56 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 21:03 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 15:57 JPD

Collected by Collected date/time Received date/time

MW-3  L999032-02  GW KS 06/04/18 11:10 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121021 1 06/08/18 12:03 06/08/18 12:58 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/07/18 00:11 06/07/18 00:11 MAJ

Wet Chemistry by Method 9056A WG1120813 5 06/07/18 08:58 06/07/18 08:58 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 21:05 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 16:15 JPD

Collected by Collected date/time Received date/time

MW-4  L999032-03  GW KS 06/04/18 10:05 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121021 1 06/08/18 12:03 06/08/18 12:58 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/07/18 00:27 06/07/18 00:27 MAJ

Wet Chemistry by Method 9056A WG1121333 5 06/07/18 17:10 06/07/18 17:10 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 20:34 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 15:30 JPD

Collected by Collected date/time Received date/time

MW-8A  L999032-04  GW KS 06/04/18 08:15 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121022 1 06/08/18 13:59 06/08/18 15:04 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/07/18 01:59 06/07/18 01:59 MAJ

Wet Chemistry by Method 9056A WG1120813 5 06/07/18 09:13 06/07/18 09:13 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 21:08 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 16:20 JPD

Collected by Collected date/time Received date/time

MW-10  L999032-05  GW KS 06/04/18 09:25 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121022 1 06/08/18 13:59 06/08/18 15:04 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/07/18 02:15 06/07/18 02:15 MAJ

Wet Chemistry by Method 9056A WG1120813 5 06/07/18 09:28 06/07/18 09:28 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 21:10 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 16:24 JPD
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-1  L999032-06  GW KS 06/04/18 00:00 06/05/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1121022 1 06/08/18 13:59 06/08/18 15:04 AJS

Wet Chemistry by Method 9040C WG1120442 1 06/06/18 09:05 06/06/18 09:05 EEM

Wet Chemistry by Method 9056A WG1120813 1 06/07/18 02:30 06/07/18 02:30 MAJ

Wet Chemistry by Method 9056A WG1120813 5 06/07/18 09:44 06/07/18 09:44 MAJ

Metals (ICP) by Method 6010B WG1120164 1 06/05/18 23:21 06/06/18 21:13 TRB

Metals (ICPMS) by Method 6020 WG1120165 1 06/06/18 13:48 06/06/18 16:29 JPD
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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]

Linda Cashman
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 9 9 0 3 2

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  1 1 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 537 10.0 1 06/08/2018 12:58 WG1121021

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.05 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-01 WG1120442: 7.05 at 12.1C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.34 1.00 1 06/06/2018 23:56 WG1120813

Fluoride 0.274 B 0.100 1 06/06/2018 23:56 WG1120813

Sulfate 53.8 5.00 1 06/06/2018 23:56 WG1120813

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.147 0.00500 1 06/06/2018 21:03 WG1120164

Boron ND 0.200 1 06/06/2018 21:03 WG1120164

Calcium 156 1.00 1 06/06/2018 21:03 WG1120164

Lithium 0.0352 0.0150 1 06/06/2018 21:03 WG1120164

Molybdenum ND 0.00500 1 06/06/2018 21:03 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 06/06/2018 15:57 WG1120165
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 9 9 0 3 2

MW-3
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  1 1 : 1 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 788 10.0 1 06/08/2018 12:58 WG1121021

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.94 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-02 WG1120442: 6.94 at 11.6C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.74 1.00 1 06/07/2018 00:11 WG1120813

Fluoride 0.173 B 0.100 1 06/07/2018 00:11 WG1120813

Sulfate 137 25.0 5 06/07/2018 08:58 WG1120813

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.159 0.00500 1 06/06/2018 21:05 WG1120164

Boron 0.212 0.200 1 06/06/2018 21:05 WG1120164

Calcium 215 1.00 1 06/06/2018 21:05 WG1120164

Lithium 0.0606 0.0150 1 06/06/2018 21:05 WG1120164

Molybdenum ND 0.00500 1 06/06/2018 21:05 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 06/06/2018 16:15 WG1120165
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 9 9 0 3 2

MW-4
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  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 741 10.0 1 06/08/2018 12:58 WG1121021

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.93 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-03 WG1120442: 6.93 at 8.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 3.59 1.00 1 06/07/2018 00:27 WG1120813

Fluoride 0.156 B P1 0.100 1 06/07/2018 00:27 WG1120813

Sulfate 116 25.0 5 06/07/2018 17:10 WG1121333

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.134 0.00500 1 06/06/2018 20:34 WG1120164

Boron ND 0.200 1 06/06/2018 20:34 WG1120164

Calcium 214 O1 V 1.00 1 06/06/2018 20:34 WG1120164

Lithium 0.0510 0.0150 1 06/06/2018 20:34 WG1120164

Molybdenum ND 0.00500 1 06/06/2018 20:34 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 06/06/2018 15:30 WG1120165
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 9 9 0 3 2

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  0 8 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 853 10.0 1 06/08/2018 15:04 WG1121022

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.97 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-04 WG1120442: 6.97 at 8.5C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 25.7 1.00 1 06/07/2018 01:59 WG1120813

Fluoride 0.453 B 0.100 1 06/07/2018 01:59 WG1120813

Sulfate 353 25.0 5 06/07/2018 09:13 WG1120813

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0559 0.00500 1 06/06/2018 21:08 WG1120164

Boron 2.44 0.200 1 06/06/2018 21:08 WG1120164

Calcium 129 1.00 1 06/06/2018 21:08 WG1120164

Lithium 0.0262 0.0150 1 06/06/2018 21:08 WG1120164

Molybdenum 0.00865 0.00500 1 06/06/2018 21:08 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0204 0.00200 1 06/06/2018 16:20 WG1120165
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 9 9 0 3 2

MW-10
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  0 9 : 2 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 748 10.0 1 06/08/2018 15:04 WG1121022

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.94 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-05 WG1120442: 6.94 at 8.8C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 19.6 1.00 1 06/07/2018 02:15 WG1120813

Fluoride 0.235 B 0.100 1 06/07/2018 02:15 WG1120813

Sulfate 214 25.0 5 06/07/2018 09:28 WG1120813

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.107 0.00500 1 06/06/2018 21:10 WG1120164

Boron 1.50 0.200 1 06/06/2018 21:10 WG1120164

Calcium 168 1.00 1 06/06/2018 21:10 WG1120164

Lithium 0.0445 0.0150 1 06/06/2018 21:10 WG1120164

Molybdenum ND 0.00500 1 06/06/2018 21:10 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0126 0.00200 1 06/06/2018 16:24 WG1120165
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 9 9 0 3 2

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 4 / 1 8  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 881 10.0 1 06/08/2018 15:04 WG1121022

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.98 T8 1 06/06/2018 09:05 WG1120442

Sample Narrative: 

     L999032-06 WG1120442: 6.98 at 9.5C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 25.5 1.00 1 06/07/2018 02:30 WG1120813

Fluoride 0.441 B 0.100 1 06/07/2018 02:30 WG1120813

Sulfate 360 25.0 5 06/07/2018 09:44 WG1120813

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0548 0.00500 1 06/06/2018 21:13 WG1120164

Boron 2.47 0.200 1 06/06/2018 21:13 WG1120164

Calcium 129 1.00 1 06/06/2018 21:13 WG1120164

Lithium 0.0310 0.0150 1 06/06/2018 21:13 WG1120164

Molybdenum 0.00876 0.00500 1 06/06/2018 21:13 WG1120164

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0195 0.00200 1 06/06/2018 16:29 WG1120165
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1121021
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 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3317045-1  06/08/18 12:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids 9.00 2.82 10.0

L998976-01 Original Sample (OS) • Duplicate (DUP)

(OS) L998976-01  06/08/18 12:58 • (DUP) R3317045-4  06/08/18 12:58

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 1030 1080 1 4.76 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3317045-2  06/08/18 12:58 • (LCSD) R3317045-3  06/08/18 12:58

 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 % % % % %

Dissolved Solids 8800 8620 8560 98.0 97.3 85.0-115 0.698 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1121022
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 9 9 9 0 3 2 - 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3316958-1  06/08/18 15:04

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids 9.00 2.82 10.0

L999329-02 Original Sample (OS) • Duplicate (DUP)

(OS) L999329-02  06/08/18 15:04 • (DUP) R3316958-4  06/08/18 15:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 57300 22400 1 87.5 J3 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3316958-2  06/08/18 15:04 • (LCSD) R3316958-3  06/08/18 15:04

 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 % % % % %

Dissolved Solids 8800 8700 8760 98.9 99.5 85.0-115 0.687 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120442
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 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

L998305-01 Original Sample (OS) • Duplicate (DUP)

(OS) L998305-01  06/06/18 09:05 • (DUP) R3315720-3  06/06/18 09:05

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.48 8.47 1 0.118 1

Sample Narrative: 

     OS: 8.48 at 18.2C

     DUP: 8.47 at 18.1C

L999115-02 Original Sample (OS) • Duplicate (DUP)

(OS) L999115-02  06/06/18 09:05 • (DUP) R3315720-4  06/06/18 09:05

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.69 6.69 1 0.000 1

Sample Narrative: 

     OS: 6.69 at 13.2C

     DUP: 6.69 at 13.4C

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3315720-1  06/06/18 09:05 • (LCSD) R3315720-2  06/06/18 09:05

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 10.0 9.99 9.99 99.9 99.9 99.0-101 0.000 1

Sample Narrative: 

     LCS: 9.99 at 17.4C

     LCSD: 9.99 at 17.5C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120813
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 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3316098-1  06/06/18 20:40

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride 0.0661 J 0.00990 0.100

Sulfate U 0.0774 5.00

L999032-03 Original Sample (OS) • Duplicate (DUP)

(OS) L999032-03  06/07/18 00:27 • (DUP) R3316098-4  06/07/18 01:13

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 3.59 3.61 1 0.650 15

L999115-03 Original Sample (OS) • Duplicate (DUP)

(OS) L999115-03  06/07/18 03:32 • (DUP) R3316098-7  06/07/18 04:18

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 24.4 24.6 1 0.942 15

Fluoride 0.153 0.225 1 38.0 P1 15

Sulfate 41.3 41.7 1 0.991 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3316098-2  06/06/18 20:56 • (LCSD) R3316098-3  06/06/18 21:11

 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 % % % % %

Chloride 40.0 39.3 39.8 98.3 99.5 80.0-120 1.24 15

Fluoride 8.00 7.70 7.77 96.3 97.1 80.0-120 0.825 15

Sulfate 40.0 38.9 39.6 97.3 98.9 80.0-120 1.61 15

L999032-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L999032-03  06/07/18 00:27 • (MS) R3316098-5  06/07/18 01:28 • (MSD) R3316098-6  06/07/18 01:44

 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 % % % % %

Chloride 50.0 3.59 57.3 53.7 107 100 1 80.0-120 6.60 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120813
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 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

L999115-03 Original Sample (OS) • Matrix Spike (MS)

(OS) L999115-03  06/07/18 03:32 • (MS) R3316098-8  06/07/18 04:33

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 24.4 76.1 103 1 80.0-120

Fluoride 5.00 0.153 5.05 97.9 1 80.0-120

Sulfate 50.0 41.3 85.8 89.0 1 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1121333
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 9 9 9 0 3 2 - 0 3

Method Blank (MB)

(MB) R3316378-1  06/07/18 10:04

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L999676-01 Original Sample (OS) • Duplicate (DUP)

(OS) L999676-01  06/07/18 19:54 • (DUP) R3316378-4  06/07/18 20:10

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 10.9 11.0 1 0.873 15

L999755-04 Original Sample (OS) • Duplicate (DUP)

(OS) L999755-04  06/07/18 23:27 • (DUP) R3316378-7  06/07/18 23:44

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate ND 0.000 1 0.000 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3316378-2  06/07/18 10:20 • (LCSD) R3316378-3  06/07/18 10:37

 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 % % % % %

Sulfate 40.0 41.7 40.2 104 101 80.0-120 3.70 15

L999676-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L999676-01  06/07/18 19:54 • (MS) R3316378-5  06/07/18 20:27 • (MSD) R3316378-6  06/07/18 20:43

 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 % % % % %

Sulfate 50.0 10.9 60.9 60.4 100 99.0 1 80.0-120 0.817 15

L999755-04 Original Sample (OS) • Matrix Spike (MS)

(OS) L999755-04  06/07/18 23:27 • (MS) R3316378-8  06/08/18 00:00

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 ND 49.9 99.7 1 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120164
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3316025-1  06/06/18 20:26

 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 U 0.0463 1.00

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3316025-2  06/06/18 20:28 • (LCSD) R3316025-3  06/06/18 20:31

 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 1.02 103 102 80.0-120 1.41 20

Boron 1.00 1.03 1.01 103 101 80.0-120 1.69 20

Calcium 10.0 9.82 9.74 98.2 97.4 80.0-120 0.724 20

Lithium 1.00 1.02 1.02 102 102 80.0-120 0.0963 20

Molybdenum 1.00 1.04 1.03 104 103 80.0-120 0.909 20

L999032-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L999032-03  06/06/18 20:34 • (MS) R3316025-5  06/06/18 20:39 • (MSD) R3316025-6  06/06/18 20:41

 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 0.134 1.14 1.14 100 100 1 75.0-125 0.00880 20

Boron 1.00 ND 1.15 1.15 100 100 1 75.0-125 0.104 20

Calcium 10.0 214 217 220 34.1 63.5 1 75.0-125 V V 1.35 20

Lithium 1.00 0.0510 1.05 1.05 99.5 99.5 1 75.0-125 0.0426 20

Molybdenum 1.00 ND 1.04 1.04 104 104 1 75.0-125 0.699 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1120165
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 9 9 9 0 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3315951-1  06/06/18 15:16

 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) R3315951-2  06/06/18 15:21 • (LCSD) R3315951-3  06/06/18 15:25

 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 0.0508 0.0506 102 101 80.0-120 0.448 20

L999032-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L999032-03  06/06/18 15:30 • (MS) R3315951-5  06/06/18 15:39 • (MSD) R3315951-6  06/06/18 15:44

 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 % % % % %

Arsenic 0.0500 ND 0.0495 0.0521 97.9 103 1 75.0-125 5.14 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.

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

B The same analyte is found in the associated blank.

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.

P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.

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.

ESC Lab Sciences 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 ESC Lab Sciences.

 

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 T 104704245-17-14

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
ESC Lab Sciences 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. ESC Lab Sciences performs all testing at our central laboratory.
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ANALYTICAL REPORT
October 1 1 ,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L1031071

Samples Received: 10/03/2018

Project Number: BPU Nearman Ck CCR

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

October 1 1 ,  2018

[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

October 1 1 ,  2018

Stacy Kennedy
Pro ject  Manager

https://www.pacenational.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L1031071-01  GW Jonathan H. 10/01/18 16:05 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176739 1 10/08/18 17:29 10/08/18 18:03 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 18:40 10/06/18 18:40 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 13:52 ST

Collected by Collected date/time Received date/time

MW-3  L1031071-02  GW Jonathan H. 10/02/18 10:35 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1177067 1 10/09/18 19:14 10/09/18 20:03 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 18:54 10/06/18 18:54 MAJ

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 16:05 10/09/18 16:05 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 13:55 ST

Collected by Collected date/time Received date/time

MW-4  L1031071-03  GW Jonathan H. 10/02/18 11:20 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1177067 1 10/09/18 19:14 10/09/18 20:03 MCG

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 19:36 10/06/18 19:36 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 13:58 ST

Collected by Collected date/time Received date/time

MW-8A  L1031071-04  GW Jonathan H. 10/01/18 14:15 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176739 1 10/08/18 17:29 10/08/18 18:03 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 19:50 10/06/18 19:50 MAJ

Wet Chemistry by Method 9056A WG1175177 5 10/06/18 20:45 10/06/18 20:45 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 13:27 TRB

Collected by Collected date/time Received date/time

MW-10  L1031071-05  GW Jonathan H. 10/01/18 15:15 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176739 1 10/08/18 17:29 10/08/18 18:03 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 21:13 10/06/18 21:13 MAJ

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 16:18 10/09/18 16:18 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 14:00 ST

Collected by Collected date/time Received date/time

MW-13  L1031071-06  GW Jonathan H. 10/01/18 10:50 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176739 1 10/08/18 17:29 10/08/18 18:03 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 21:27 10/06/18 21:27 MAJ
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-13  L1031071-06  GW Jonathan H. 10/01/18 10:50 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 16:32 10/09/18 16:32 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 14:03 ST

Collected by Collected date/time Received date/time

MW-14  L1031071-07  GW Jonathan H. 10/01/18 12:05 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176740 1 10/08/18 17:35 10/08/18 18:22 MMF

Wet Chemistry by Method 9040C WG1175188 1 10/04/18 07:30 10/04/18 07:30 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 21:41 10/06/18 21:41 MAJ

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 16:46 10/09/18 16:46 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 14:05 ST

Collected by Collected date/time Received date/time

MW-15  L1031071-08  GW Jonathan H. 10/01/18 13:00 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176740 1 10/08/18 17:35 10/08/18 18:22 MMF

Wet Chemistry by Method 9040C WG1175923 1 10/04/18 14:16 10/04/18 14:16 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 22:23 10/06/18 22:23 MAJ

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 17:00 10/09/18 17:00 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 14:08 ST

Collected by Collected date/time Received date/time

DUP-1  L1031071-09  GW Jonathan H. 10/01/18 00:00 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1176740 1 10/08/18 17:35 10/08/18 18:22 MMF

Wet Chemistry by Method 9040C WG1175923 1 10/04/18 14:16 10/04/18 14:16 AMB

Wet Chemistry by Method 9056A WG1175177 1 10/06/18 22:37 10/06/18 22:37 MAJ

Wet Chemistry by Method 9056A WG1178040 5 10/09/18 17:14 10/09/18 17:14 MAJ

Metals (ICP) by Method 6010B WG1175384 1 10/04/18 09:40 10/04/18 14:11 ST

Collected by Collected date/time Received date/time

MW-2A  L1031071-10  GW Jonathan H. 10/01/18 16:05 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:14 LD

Collected by Collected date/time Received date/time

MW-3  L1031071-11  GW Jonathan H. 10/02/18 10:35 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:18 LD
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-4  L1031071-12  GW Jonathan H. 10/02/18 11:20 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:22 LD

Collected by Collected date/time Received date/time

MW-8A  L1031071-13  GW Jonathan H. 10/01/18 14:15 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 21:33 LD

Collected by Collected date/time Received date/time

MW-10  L1031071-14  GW Jonathan H. 10/01/18 15:15 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:26 LD

Collected by Collected date/time Received date/time

MW-13  L1031071-15  GW Jonathan H. 10/01/18 10:50 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:30 LD

Collected by Collected date/time Received date/time

MW-14  L1031071-16  GW Jonathan H. 10/01/18 12:05 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:34 LD

Collected by Collected date/time Received date/time

MW-15  L1031071-17  GW Jonathan H. 10/01/18 13:00 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:52 LD

Collected by Collected date/time Received date/time

DUP-1  L1031071-18  GW Jonathan H. 10/01/18 00:00 10/03/18 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1175507 1 10/04/18 12:19 10/04/18 22:56 LD
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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 0 3 1 0 7 1

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 6 : 0 5

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 10/08/2018 18:03 WG1176739

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.96 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-01 WG1175188: 6.96 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.12 1.00 1 10/06/2018 18:40 WG1175177

Fluoride 0.208 0.100 1 10/06/2018 18:40 WG1175177

Sulfate 68.5 5.00 1 10/06/2018 18:40 WG1175177

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.157 0.00500 1 10/04/2018 13:52 WG1175384

Boron ND 0.200 1 10/04/2018 13:52 WG1175384

Calcium 163 1.00 1 10/04/2018 13:52 WG1175384

Lithium 0.0270 0.0150 1 10/04/2018 13:52 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 13:52 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 0 3 1 0 7 1

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 0 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 747 13.3 1 10/09/2018 20:03 WG1177067

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.83 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-02 WG1175188: 6.83 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 7.13 1.00 1 10/06/2018 18:54 WG1175177

Fluoride 0.186 0.100 1 10/06/2018 18:54 WG1175177

Sulfate 136 25.0 5 10/09/2018 16:05 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.163 0.00500 1 10/04/2018 13:55 WG1175384

Boron ND 0.200 1 10/04/2018 13:55 WG1175384

Calcium 207 1.00 1 10/04/2018 13:55 WG1175384

Lithium 0.0481 0.0150 1 10/04/2018 13:55 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 13:55 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 0 3 1 0 7 1

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 1 : 2 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 619 13.3 1 10/09/2018 20:03 WG1177067

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.91 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-03 WG1175188: 6.91 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 1.95 1.00 1 10/06/2018 19:36 WG1175177

Fluoride 0.177 0.100 1 10/06/2018 19:36 WG1175177

Sulfate 87.0 5.00 1 10/06/2018 19:36 WG1175177

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.121 0.00500 1 10/04/2018 13:58 WG1175384

Boron ND 0.200 1 10/04/2018 13:58 WG1175384

Calcium 176 1.00 1 10/04/2018 13:58 WG1175384

Lithium 0.0304 0.0150 1 10/04/2018 13:58 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 13:58 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 0 3 1 0 7 1

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 4 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 920 20.0 1 10/08/2018 18:03 WG1176739

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.95 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-04 WG1175188: 6.95 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.2 1.00 1 10/06/2018 19:50 WG1175177

Fluoride 0.394 0.100 1 10/06/2018 19:50 WG1175177

Sulfate 419 25.0 5 10/06/2018 20:45 WG1175177

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0602 0.00500 1 10/04/2018 13:27 WG1175384

Boron 2.31 0.200 1 10/04/2018 13:27 WG1175384

Calcium 122 1.00 1 10/04/2018 13:27 WG1175384

Lithium 0.0174 0.0150 1 10/04/2018 13:27 WG1175384

Molybdenum 0.00967 0.00500 1 10/04/2018 13:27 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 0 3 1 0 7 1

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 5 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 822 20.0 1 10/08/2018 18:03 WG1176739

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.98 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-05 WG1175188: 6.98 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 18.6 1.00 1 10/06/2018 21:13 WG1175177

Fluoride 0.219 0.100 1 10/06/2018 21:13 WG1175177

Sulfate 234 25.0 5 10/09/2018 16:18 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.129 0.00500 1 10/04/2018 14:00 WG1175384

Boron 1.22 0.200 1 10/04/2018 14:00 WG1175384

Calcium 179 1.00 1 10/04/2018 14:00 WG1175384

Lithium 0.0281 0.0150 1 10/04/2018 14:00 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 14:00 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 0 3 1 0 7 1

MW-13
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 0 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 542 10.0 1 10/08/2018 18:03 WG1176739

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.10 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-06 WG1175188: 7.1 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 19.5 1.00 1 10/06/2018 21:27 WG1175177

Fluoride 0.380 0.100 1 10/06/2018 21:27 WG1175177

Sulfate 155 25.0 5 10/09/2018 16:32 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.205 0.00500 1 10/04/2018 14:03 WG1175384

Boron ND 0.200 1 10/04/2018 14:03 WG1175384

Calcium 95.0 1.00 1 10/04/2018 14:03 WG1175384

Lithium 0.0296 0.0150 1 10/04/2018 14:03 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 14:03 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 0 3 1 0 7 1

MW-14
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 2 : 0 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 839 13.3 1 10/08/2018 18:22 WG1176740

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.70 T8 1 10/04/2018 07:30 WG1175188

Sample Narrative: 

     L1031071-07 WG1175188: 6.7 at 17.3C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.5 1.00 1 10/06/2018 21:41 WG1175177

Fluoride 0.208 0.100 1 10/06/2018 21:41 WG1175177

Sulfate 221 25.0 5 10/09/2018 16:46 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0765 0.00500 1 10/04/2018 14:05 WG1175384

Boron ND 0.200 1 10/04/2018 14:05 WG1175384

Calcium 200 1.00 1 10/04/2018 14:05 WG1175384

Lithium 0.0297 0.0150 1 10/04/2018 14:05 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 14:05 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 0 3 1 0 7 1

MW-15
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 3 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 505 10.0 1 10/08/2018 18:22 WG1176740

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.45 T8 1 10/04/2018 14:16 WG1175923

Sample Narrative: 

     L1031071-08 WG1175923: 7.45 at 19.9C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 16.4 1.00 1 10/06/2018 22:23 WG1175177

Fluoride 0.462 0.100 1 10/06/2018 22:23 WG1175177

Sulfate 194 25.0 5 10/09/2018 17:00 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.107 0.00500 1 10/04/2018 14:08 WG1175384

Boron ND 0.200 1 10/04/2018 14:08 WG1175384

Calcium 78.3 1.00 1 10/04/2018 14:08 WG1175384

Lithium 0.0428 0.0150 1 10/04/2018 14:08 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 14:08 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 0 3 1 0 7 1

DUP-1
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  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 808 13.3 1 10/08/2018 18:22 WG1176740

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.96 T8 1 10/04/2018 14:16 WG1175923

Sample Narrative: 

     L1031071-09 WG1175923: 6.96 at 20.1C

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 18.7 1.00 1 10/06/2018 22:37 WG1175177

Fluoride 0.217 0.100 1 10/06/2018 22:37 WG1175177

Sulfate 232 25.0 5 10/09/2018 17:14 WG1178040

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.128 0.00500 1 10/04/2018 14:11 WG1175384

Boron 1.23 0.200 1 10/04/2018 14:11 WG1175384

Calcium 179 1.00 1 10/04/2018 14:11 WG1175384

Lithium 0.0286 0.0150 1 10/04/2018 14:11 WG1175384

Molybdenum ND 0.00500 1 10/04/2018 14:11 WG1175384
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 0 3 1 0 7 1

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 6 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00359 0.00200 1 10/04/2018 22:14 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 0 3 1 0 7 1

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 0 : 3 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00210 0.00200 1 10/04/2018 22:18 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 12
L 1 0 3 1 0 7 1

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 1 : 2 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 10/04/2018 22:22 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 13
L 1 0 3 1 0 7 1

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 4 : 1 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0278 0.00200 1 10/04/2018 21:33 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 14
L 1 0 3 1 0 7 1

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 5 : 1 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0245 0.00200 1 10/04/2018 22:26 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 15
L 1 0 3 1 0 7 1

MW-13
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 0 : 5 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0252 0.00200 1 10/04/2018 22:30 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 16
L 1 0 3 1 0 7 1

MW-14
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 2 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 10/04/2018 22:34 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 17
L 1 0 3 1 0 7 1

MW-15
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 3 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00482 0.00200 1 10/04/2018 22:52 WG1175507
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 18
L 1 0 3 1 0 7 1

DUP-1
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  0 0 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0241 0.00200 1 10/04/2018 22:56 WG1175507
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1176739
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 0 3 1 0 7 1 - 0 1 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3349100-1  10/08/18 18:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1030903-38 Original Sample (OS) • Duplicate (DUP)

(OS) L1030903-38  10/08/18 18:03 • (DUP) R3349100-4  10/08/18 18:03

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 451 381 1 16.8 J3 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3349100-2  10/08/18 18:03 • (LCSD) R3349100-3  10/08/18 18:03

 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 % % % % %

Dissolved Solids 8800 8800 9230 100 105 85.0-115 4.77 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1176740
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 0 3 1 0 7 1 - 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3349075-1  10/08/18 18:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1028145-04 Original Sample (OS) • Duplicate (DUP)

(OS) L1028145-04  10/08/18 18:22 • (DUP) R3349075-4  10/08/18 18:22

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 3890 3930 1 1.02 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3349075-2  10/08/18 18:22 • (LCSD) R3349075-3  10/08/18 18:22

 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 % % % % %

Dissolved Solids 8800 8590 8630 97.6 98.1 85.0-115 0.465 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1177067
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 0 3 1 0 7 1 - 0 2 , 0 3

Method Blank (MB)

(MB) R3349517-1  10/09/18 20:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L1031308-02 Original Sample (OS) • Duplicate (DUP)

(OS) L1031308-02  10/09/18 20:03 • (DUP) R3349517-4  10/09/18 20:03

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 128 135 1 5.32 J3 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3349517-2  10/09/18 20:03 • (LCSD) R3349517-3  10/09/18 20:03

 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 % % % % %

Dissolved Solids 8800 8870 8890 101 101 85.0-115 0.225 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175188
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 0 3 1 0 7 1 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

L1030740-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1030740-01  10/04/18 07:30 • (DUP) R3347505-3  10/04/18 07:30

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 8.08 8.06 1 0.248 1

Sample Narrative: 

     OS: 8.08 at 17.5C

     DUP: 8.06 at 17.5C

L1031071-03 Original Sample (OS) • Duplicate (DUP)

(OS) L1031071-03  10/04/18 07:30 • (DUP) R3347505-4  10/04/18 07:30

 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 17.3C

     DUP: 6.93 at 17.3C

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3347505-1  10/04/18 07:30 • (LCSD) R3347505-2  10/04/18 07:30

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 10.0 9.99 9.99 99.9 99.9 99.0-101 0.000 1

Sample Narrative: 

     LCS: 9.99 at 17.3C

     LCSD: 9.99 at 17.3C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175923
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 0 3 1 0 7 1 - 0 8 , 0 9

L1030539-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1030539-01  10/04/18 14:16 • (DUP) R3347726-3  10/04/18 14:16

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.57 7.58 1 0.132 1

Sample Narrative: 

     OS: 7.57 at 20.2C

     DUP: 7.58 at 20.2C

L1031262-03 Original Sample (OS) • Duplicate (DUP)

(OS) L1031262-03  10/04/18 14:16 • (DUP) R3347726-4  10/04/18 14:16

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.30 7.33 1 0.410 1

Sample Narrative: 

     OS: 7.3 at 19.9C

     DUP: 7.33 at 20C

L1031262-08 Original Sample (OS) • Duplicate (DUP)

(OS) L1031262-08  10/04/18 14:16 • (DUP) R3347726-5  10/04/18 14:16

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.87 7.88 1 0.127 1

Sample Narrative: 

     OS: 7.87 at 20.1C

     DUP: 7.88 at 19.2C

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3347726-1  10/04/18 14:16 • (LCSD) R3347726-2  10/04/18 14:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 10.0 9.96 9.96 99.6 99.6 99.0-101 0.000 1

Sample Narrative: 

     LCS: 9.96 at 21.1C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175923
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 0 3 1 0 7 1 - 0 8 , 0 9

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3347726-1  10/04/18 14:16 • (LCSD) R3347726-2  10/04/18 14:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

     LCSD: 9.96 at 21.1C
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175177
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 0 3 1 0 7 1 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3348698-1  10/06/18 16:10

 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

L1031021-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1031021-01  10/06/18 17:44 • (DUP) R3348698-4  10/06/18 17:58

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 2.31 2.28 1 1.53 15

Fluoride 0.144 0.131 1 9.81 15

Sulfate 36.3 36.6 1 0.725 15

L1031071-04 Original Sample (OS) • Duplicate (DUP)

(OS) L1031071-04  10/06/18 19:50 • (DUP) R3348698-6  10/06/18 20:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 26.2 26.4 1 0.915 15

Fluoride 0.394 0.398 1 1.01 15

L1031071-04 Original Sample (OS) • Duplicate (DUP)

(OS) L1031071-04  10/06/18 20:45 • (DUP) R3348698-9  10/06/18 20:59

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 419 413 5 1.28 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3348698-2  10/06/18 16:24 • (LCSD) R3348698-3  10/06/18 16:38

 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 % % % % %

Chloride 40.0 39.5 38.9 98.7 97.2 80.0-120 1.44 15

Fluoride 8.00 7.86 7.87 98.2 98.3 80.0-120 0.0992 15

Sulfate 40.0 40.3 39.8 101 99.5 80.0-120 1.38 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175177
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 0 3 1 0 7 1 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L1031021-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L1031021-01  10/06/18 17:44 • (MS) R3348698-5  10/06/18 18:12

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 2.31 52.0 99.4 1 80.0-120

Fluoride 5.00 0.144 5.03 97.7 1 80.0-120

Sulfate 50.0 36.3 84.1 95.6 1 80.0-120

L1031071-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1031071-04  10/06/18 19:50 • (MS) R3348698-7  10/06/18 20:18 • (MSD) R3348698-8  10/06/18 20:31

 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 26.2 75.3 75.4 98.3 98.4 1 80.0-120 0.0617 15

Fluoride 5.00 0.394 5.32 5.34 98.5 98.8 1 80.0-120 0.357 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1178040
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 0 3 1 0 7 1 - 0 2 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3349152-1  10/09/18 14:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L1032264-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1032264-01  10/09/18 18:10 • (DUP) R3349152-4  10/09/18 18:23

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 5.81 5.90 1 1.66 15

L1032357-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1032357-01  10/09/18 21:24 • (DUP) R3349152-9  10/09/18 21:38

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate 382 377 10 1.37 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3349152-2  10/09/18 15:04 • (LCSD) R3349152-3  10/09/18 15:18

 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 % % % % %

Sulfate 40.0 38.3 38.7 95.9 96.7 80.0-120 0.847 15

L1032264-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L1032264-01  10/09/18 18:10 • (MS) R3349152-5  10/09/18 18:37

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 5.81 51.4 91.2 1 80.0-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175384
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 1 0 3 1 0 7 1 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3347627-1  10/04/18 13:20

 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 U 0.0463 1.00

Lithium U 0.00530 0.0150

Molybdenum U 0.00160 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3347627-2  10/04/18 13:22 • (LCSD) R3347627-3  10/04/18 13:25

 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 1.04 1.04 104 104 80.0-120 0.212 20

Boron 1.00 0.983 0.996 98.3 99.6 80.0-120 1.24 20

Calcium 10.0 9.83 9.81 98.3 98.1 80.0-120 0.152 20

Lithium 1.00 1.00 1.00 100 100 80.0-120 0.118 20

Molybdenum 1.00 1.07 1.07 107 107 80.0-120 0.527 20

L1031071-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1031071-04  10/04/18 13:27 • (MS) R3347627-5  10/04/18 13:32 • (MSD) R3347627-6  10/04/18 13:35

 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 0.0602 1.05 1.08 99.0 102 1 75.0-125 2.60 20

Boron 1.00 2.31 3.22 3.25 91.6 94.4 1 75.0-125 0.865 20

Calcium 10.0 122 131 131 82.1 85.3 1 75.0-125 0.240 20

Lithium 1.00 0.0174 0.988 1.01 97.1 99.6 1 75.0-125 2.55 20

Molybdenum 1.00 0.00967 1.05 1.08 104 107 1 75.0-125 2.40 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175507
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 0 3 1 0 7 1 - 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 6 , 1 7 , 1 8

Method Blank (MB)

(MB) R3347842-1  10/04/18 21:04

 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) R3347842-2  10/04/18 21:08 • (LCSD) R3347842-3  10/04/18 21:12

 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 0.0500 0.0513 99.9 103 80.0-120 2.54 20

L1030727-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1030727-01  10/04/18 21:16 • (MS) R3347842-5  10/04/18 21:25 • (MSD) R3347842-6  10/04/18 21:29

 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 % % % % %

Arsenic 0.0500 0.00270 0.0542 0.0527 103 100 1 75.0-125 2.73 20

L1031071-13 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1031071-13  10/04/18 21:33 • (MS) R3347842-7  10/04/18 21:37 • (MSD) R3347842-8  10/04/18 21:41

 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 0.0278 0.0794 0.0782 103 101 1 75.0-125 1.54 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.

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

J3 The associated batch QC was outside the established quality control range for precision.

T8 Sample(s) received past/too close to holding time expiration.
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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 T 104704245-17-14

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
October 31 ,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L1031413

Samples Received: 10/03/2018

Project Number: 62801 BPU Nearman

Description: groundwater

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

October 31 ,  2018

[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

November 01 ,  2018

Cassandra Foster
Pro ject  Manager

https://www.pacenational.com
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=Pace National SDG: L1031413 - PN: 62801 BPU Nearman&body=Email regarding SDG: L1031413 - Project Number: 62801 BPU Nearman
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-3  L1031413-01  Non-Potable Water Jonathan H. 10/02/18 10:35 10/03/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1175897 1 10/06/18 13:00 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1175897 1 10/06/18 13:00 10/10/18 12:50 RGT

Collected by Collected date/time Received date/time

MW-4  L1031413-02  Non-Potable Water Jonathan H. 10/02/18 11:20 10/03/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1175897 1 10/06/18 13:00 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1175897 1 10/06/18 13:00 10/10/18 12:50 RGT

Collected by Collected date/time Received date/time

MW-13  L1031413-03  Non-Potable Water Jonathan H. 10/01/18 10:50 10/03/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT

Collected by Collected date/time Received date/time

MW-14  L1031413-04  Non-Potable Water Jonathan H. 10/01/18 12:05 10/03/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT

Collected by Collected date/time Received date/time

MW-15  L1031413-05  Non-Potable Water Jonathan H. 10/01/18 13:00 10/03/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT

Collected by Collected date/time Received date/time

MW-2A  L1031413-06  Non-Potable Water Jonathan H. 10/03/18 09:50 10/04/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-8A  L1031413-07  Non-Potable Water Jonathan H. 10/03/18 08:10 10/04/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT

Collected by Collected date/time Received date/time

MW-10  L1031413-08  Non-Potable Water Jonathan H. 10/03/18 09:15 10/04/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT

Collected by Collected date/time Received date/time

DUP-1  L1031413-09  Non-Potable Water Jonathan H. 10/03/18 00:00 10/04/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Radiochemistry by Method 904 WG1184606 1 10/23/18 15:43 10/30/18 11:04 MK

Radiochemistry by Method Calculation WG1181125 1 10/18/18 11:14 10/30/18 11:04 MK

Radiochemistry by Method SM7500Ra B M WG1181125 1 10/18/18 11:14 10/19/18 13:55 RGT
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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]

Linda Cashman
Pro jec t  Manager
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 0 3 1 4 1 3

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 0 : 3 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.514 0.371 0.582 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.555 0.549 0.911 10/30/2018 11:04 WG1175897

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0406 0.178 0.329 10/10/2018 12:50 WG1175897

    (T) Barium-133 81.0 30.0-110 10/10/2018 12:50 WG1175897
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 0 3 1 4 1 3

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 2 / 1 8  1 1 : 2 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.0875 0.434 0.755 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.186 0.624 1.06 10/30/2018 11:04 WG1175897

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0983 0.190 0.309 10/10/2018 12:50 WG1175897

    (T) Barium-133 88.7 30.0-110 10/10/2018 12:50 WG1175897
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 0 3 1 4 1 3

MW-13
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 0 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.555 0.417 0.593 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.765 0.620 0.844 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.210 0.203 0.251 10/19/2018 13:55 WG1181125

    (T) Barium-133 87.9 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 0 3 1 4 1 3

MW-14
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 2 : 0 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -1.24 0.707 1.1 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.138 0.853 1.28 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.138 0.146 0.182 10/19/2018 13:55 WG1181125

    (T) Barium-133 90.4 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 0 3 1 4 1 3

MW-15
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 1 / 1 8  1 3 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.14 0.760 1.13 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.35 1.00 1.46 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.210 0.240 0.327 10/19/2018 13:55 WG1181125

    (T) Barium-133 93.2 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 0 3 1 4 1 3

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 3 / 1 8  0 9 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.14 0.758 1.02 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.25 0.940 1.31 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.104 0.182 0.29 10/19/2018 13:55 WG1181125

    (T) Barium-133 86.0 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 0 3 1 4 1 3

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 3 / 1 8  0 8 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.583 0.472 0.609 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.589 0.671 0.948 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.00546 0.199 0.339 10/19/2018 13:55 WG1181125

    (T) Barium-133 92.0 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 0 3 1 4 1 3

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 3 / 1 8  0 9 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.256 0.427 0.543 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.350 0.545 0.698 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0941 0.118 0.155 10/19/2018 13:55 WG1181125

    (T) Barium-133 94.6 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 0 3 1 4 1 3

DUP-1
C o l l e c t e d  d a t e / t i m e :   1 0 / 0 3 / 1 8  0 0 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.430 0.421 0.532 10/30/2018 11:04 WG1184606

    (T) Barium 100 30.0-110 10/30/2018 11:04 WG1184606

    (T) Yttrium 100 30.0-110 10/30/2018 11:04 WG1184606

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.350 0.639 0.706 10/30/2018 11:04 WG1181125

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.350 0.218 0.174 10/19/2018 13:55 WG1181125

    (T) Barium-133 95.5 30.0-110 10/19/2018 13:55 WG1181125
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1184606
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 0 3 1 4 1 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3355561-1  10/30/18 11:04

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.561 0.262

    (T) Barium 100   

    (T) Yttrium 100   

L1031749-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1031749-01  10/30/18 11:04 • (DUP) R3355561-5  10/30/18 11:04

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % % pCi/l

Radium-228 0.392 2.47 1 145 1.74 20 3

    (T) Barium 100 100       

    (T) Yttrium 100 100       

Laboratory Control Sample (LCS)

(LCS) R3355561-2  10/30/18 11:04

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.08 81.7 80.0-120

    (T) Barium   100   

    (T) Yttrium   100   

L1031413-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1031413-07  10/30/18 11:04 • (MS) R3355561-3  10/30/18 11:04 • (MSD) R3355561-4  10/30/18 11:04

 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 20.0 0.583 18.0 16.3 87.0 78.8 1 70.0-130 9.61 20

    (T) Barium  100   100 100        

    (T) Yttrium  100   100 100        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1175897
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 0 3 1 4 1 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3349894-1  10/10/18 12:50

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.0236 0.0569

    (T) Barium-133 86.4   

L1029993-09 Original Sample (OS) • Duplicate (DUP)

(OS) L1029993-09  10/10/18 12:50 • (DUP) R3349894-5  10/10/18 12:50

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % % pCi/l

Radium-226 0.0135 -0.0145 1 200 0.202 20 3

    (T) Barium-133 84.4 89.2       

Laboratory Control Sample (LCS)

(LCS) R3349894-2  10/10/18 12:50

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.72 114 80.0-120

    (T) Barium-133   85.9   

L1030904-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1030904-04  10/10/18 12:50 • (MS) R3349894-3  10/10/18 12:50 • (MSD) R3349894-4  10/10/18 12:50

 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 0.0487 21.5 24.1 107 120 1 75.0-125 11.1 20

    (T) Barium-133  52.2   35.4 60.6        

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 L1031413 10/31/18 15:17 16 of 22

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L1031413 11/01/18 11:00 16 of 22



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1181125
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 0 3 1 4 1 3 - 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3353062-5  10/19/18 14:02

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.0628 0.0269

    (T) Barium-133 100   

L1031413-06 Original Sample (OS) • Duplicate (DUP)

(OS) L1031413-06  10/19/18 13:55 • (DUP) R3353062-4  10/19/18 13:55

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % % pCi/l

Radium-226 0.104 0.930 1 160 2.04 20 3

    (T) Barium-133 86.0 98.3       

Laboratory Control Sample (LCS)

(LCS) R3353062-1  10/19/18 13:55

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.41 108 80.0-120

    (T) Barium-133   81.3   

L1031413-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1031413-07  10/19/18 13:55 • (MS) R3353062-2  10/19/18 13:55 • (MSD) R3353062-3  10/19/18 13:55

 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 0.00546 22.2 21.5 110 107 1 75.0-125 3.30 20

    (T) Barium-133  92.0   90.3 85.8        
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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.

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.

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 T 104704245-17-14

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
November 02,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L1039637

Samples Received: 10/31/2018

Project Number: NEARMAN CREEK

Description: Dissolved Arsenic

Report To: Ms. Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

November 02,  2018

[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

November 02,  2018

Stacy Kennedy
Pro ject  Manager
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DPGW-2/GW01  L1039637-01  GW Lewis Turner 10/29/18 16:00 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:34 LD

Collected by Collected date/time Received date/time

DPGW-8/GW01  L1039637-02  GW Lewis Turner 10/29/18 17:35 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:38 LD

Collected by Collected date/time Received date/time

DPGW-7/GW01  L1039637-03  GW Lewis Turner 10/29/18 18:35 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:42 LD

Collected by Collected date/time Received date/time

DPGW-1/GW01  L1039637-04  GW Lewis Turner 10/30/18 09:25 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:46 LD

Collected by Collected date/time Received date/time

DPGW-DUP/GW01  L1039637-05  GW Lewis Turner 10/30/18 00:00 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:50 LD

Collected by Collected date/time Received date/time

DPGW-3/GW01  L1039637-06  GW Lewis Turner 10/30/18 10:50 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:54 LD

Collected by Collected date/time Received date/time

DPGW-6/GW01  L1039637-07  GW Lewis Turner 10/30/18 12:45 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 19:58 LD

Collected by Collected date/time Received date/time

DPGW-5/GW01  L1039637-08  GW Lewis Turner 10/30/18 14:00 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 20:15 LD
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DPGW-4/GW01  L1039637-09  GW Lewis Turner 10/30/18 15:15 10/31/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1189558 1 11/01/18 13:47 11/01/18 18:56 LD
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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 0 3 9 6 3 7

DPGW-2/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 8  1 6 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved ND 0.00200 1 11/01/2018 19:34 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 0 3 9 6 3 7

DPGW-8/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 8  1 7 : 3 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved ND 0.00200 1 11/01/2018 19:38 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 0 3 9 6 3 7

DPGW-7/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 8  1 8 : 3 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved ND 0.00200 1 11/01/2018 19:42 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 0 3 9 6 3 7

DPGW-1/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  0 9 : 2 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved 0.0258 0.00200 1 11/01/2018 19:46 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 0 3 9 6 3 7

DPGW-DUP/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  0 0 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved 0.0239 0.00200 1 11/01/2018 19:50 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 0 3 9 6 3 7

DPGW-3/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  1 0 : 5 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved ND 0.00200 1 11/01/2018 19:54 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 0 3 9 6 3 7

DPGW-6/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  1 2 : 4 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved 0.00273 0.00200 1 11/01/2018 19:58 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 0 3 9 6 3 7

DPGW-5/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  1 4 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved 0.0314 0.00200 1 11/01/2018 20:15 WG1189558
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 0 3 9 6 3 7

DPGW-4/GW01
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 8  1 5 : 1 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic,Dissolved ND 0.00200 1 11/01/2018 18:56 WG1189558
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1189558
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 0 3 9 6 3 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3356156-1  11/01/18 18:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic,Dissolved U 0.000250 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3356156-2  11/01/18 18:32 • (LCSD) R3356156-3  11/01/18 18:36

 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 % % % % %

Arsenic,Dissolved 0.0500 0.0501 0.0490 100 98.0 80.0-120 2.17 20

L1039533-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1039533-03  11/01/18 18:40 • (MS) R3356156-5  11/01/18 18:48 • (MSD) R3356156-6  11/01/18 18:52

 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,Dissolved 0.0500 0.00290 0.0493 0.0494 92.9 93.1 1 75.0-125 0.230 20

L1039637-09 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1039637-09  11/01/18 18:56 • (MS) R3356156-7  11/01/18 19:00 • (MSD) R3356156-8  11/01/18 19:04

 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,Dissolved 0.0500 ND 0.0486 0.0495 94.0 95.7 1 75.0-125 1.73 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.

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 T 104704245-17-14

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
November 26,  2018

Kansas City Board of Public Utilities

Sample Delivery Group: L1046228

Samples Received: 11/21/2018

Project Number: Nearman Creek

Description: groundwater

Report To: Ms. Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

November 26,  2018

[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

November 26,  2018

Stacy Kennedy
Pro ject  Manager

https://www.pacenational.com
mailto:isetzler@bpu.com;kbrown@bpu.com;bhoye@burnsmcd.com?subject=Pace National SDG: L1046228 - PN: Nearman Creek&body=Email regarding SDG: L1046228 - Project Number: Nearman Creek
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L1046228-01  GW KS 11/20/18 12:05 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 08:23 JDG

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 09:03 JDG

Collected by Collected date/time Received date/time

MW-3  L1046228-02  GW KS 11/20/18 11:15 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:08 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:27 JPD

Collected by Collected date/time Received date/time

MW-4  L1046228-03  GW KS 11/20/18 10:30 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:26 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:32 JPD

Collected by Collected date/time Received date/time

MW-8A  L1046228-04  GW KS 11/20/18 13:50 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:31 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:49 JPD

Collected by Collected date/time Received date/time

MW-10  L1046228-05  GW KS 11/20/18 12:50 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:35 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:54 JPD

Collected by Collected date/time Received date/time

MW-13  L1046228-06  GW KS 11/19/18 14:00 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:40 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:59 JPD

Collected by Collected date/time Received date/time

MW-14  L1046228-07  GW KS 11/19/18 16:10 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:45 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 09:04 JPD
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15  L1046228-08  GW KS 11/19/18 16:55 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 08:45 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 08:04 JPD

Collected by Collected date/time Received date/time

MW-16  L1046228-09  GW KS 11/19/18 15:15 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:49 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 09:08 JPD

Collected by Collected date/time Received date/time

DUP  L1046228-10  GW KS 11/20/18 00:00 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:54 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 09:13 JPD

Collected by Collected date/time Received date/time

RINSATE  L1046228-11  GW KS 11/19/18 15:40 11/21/18 07:30

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG1200145 1 11/22/18 12:38 11/23/18 09:58 JPD

Metals (ICPMS) by Method 6020 WG1200149 1 11/21/18 16:19 11/23/18 09:18 JPD
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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 0 4 6 2 2 8

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  1 2 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00324 0.00200 1 11/23/2018 09:03 WG1200149

Arsenic,Dissolved 0.00230 0.00200 1 11/23/2018 08:23 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 0 4 6 2 2 8

MW-3
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  1 1 : 1 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 11/23/2018 08:27 WG1200149

Arsenic,Dissolved ND 0.00200 1 11/23/2018 09:08 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 0 4 6 2 2 8

MW-4
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  1 0 : 3 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 11/23/2018 08:32 WG1200149

Arsenic,Dissolved ND 0.00200 1 11/23/2018 09:26 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 0 4 6 2 2 8

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  1 3 : 5 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0183 0.00200 1 11/23/2018 08:49 WG1200149

Arsenic,Dissolved 0.0146 0.00200 1 11/23/2018 09:31 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 0 4 6 2 2 8

MW-10
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  1 2 : 5 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00789 0.00200 1 11/23/2018 08:54 WG1200149

Arsenic,Dissolved 0.00453 0.00200 1 11/23/2018 09:35 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 0 4 6 2 2 8

MW-13
C o l l e c t e d  d a t e / t i m e :   1 1 / 1 9 / 1 8  1 4 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0240 0.00200 1 11/23/2018 08:59 WG1200149

Arsenic,Dissolved 0.0233 0.00200 1 11/23/2018 09:40 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 0 4 6 2 2 8

MW-14
C o l l e c t e d  d a t e / t i m e :   1 1 / 1 9 / 1 8  1 6 : 1 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 11/23/2018 09:04 WG1200149

Arsenic,Dissolved ND 0.00200 1 11/23/2018 09:45 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 0 4 6 2 2 8

MW-15
C o l l e c t e d  d a t e / t i m e :   1 1 / 1 9 / 1 8  1 6 : 5 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00509 0.00200 1 11/23/2018 08:04 WG1200149

Arsenic,Dissolved 0.00535 0.00200 1 11/23/2018 08:45 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 0 4 6 2 2 8

MW-16
C o l l e c t e d  d a t e / t i m e :   1 1 / 1 9 / 1 8  1 5 : 1 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0350 0.00200 1 11/23/2018 09:08 WG1200149

Arsenic,Dissolved 0.0356 0.00200 1 11/23/2018 09:49 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 0 4 6 2 2 8

DUP
C o l l e c t e d  d a t e / t i m e :   1 1 / 2 0 / 1 8  0 0 : 0 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.00821 0.00200 1 11/23/2018 09:13 WG1200149

Arsenic,Dissolved 0.00472 0.00200 1 11/23/2018 09:54 WG1200145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 0 4 6 2 2 8

RINSATE
C o l l e c t e d  d a t e / t i m e :   1 1 / 1 9 / 1 8  1 5 : 4 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.00200 1 11/23/2018 09:18 WG1200149

Arsenic,Dissolved ND 0.00200 1 11/23/2018 09:58 WG1200145
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1200145
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 0 4 6 2 2 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3362344-1  11/23/18 08:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic,Dissolved U 0.000250 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3362344-2  11/23/18 08:36 • (LCSD) R3362344-3  11/23/18 08:40

 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,Dissolved 0.0500 0.0502 0.0513 100 103 80.0-120 2.10 20

L1046228-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1046228-08  11/23/18 08:45 • (MS) R3362344-5  11/23/18 08:54 • (MSD) R3362344-6  11/23/18 08:58

 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,Dissolved 0.0500 0.00535 0.0537 0.0554 96.7 100 1 75.0-125 3.04 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1200149
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 0 4 6 2 2 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3362316-1  11/23/18 07:50

 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) R3362316-2  11/23/18 07:54 • (LCSD) R3362316-3  11/23/18 07:59

 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 % % % % %

Arsenic 0.0500 0.0489 0.0493 97.7 98.6 80.0-120 0.850 20

L1046228-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1046228-08  11/23/18 08:04 • (MS) R3362316-5  11/23/18 08:13 • (MSD) R3362316-6  11/23/18 08:18

 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 0.00509 0.0551 0.0530 100 95.8 1 75.0-125 3.94 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.

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 T 104704245-17-14

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:  March 28, 2018 
 
To:  Brian Hoye 
 
From:  Kalli Travlos 
 
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 – March 2018 
  Project No. 88777                           

 
Groundwater samples were collected for analysis of Appendix IV parameters 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 March 8, 2018 and submitted to ESC Lab Sciences of Mount Juliet, Tennessee 
(ESC) for analysis by one or more of the following methods:  
 
 Parameters      Analytical Method 
 Total Metals1      SW-846 6010B/6020 
 Total Mercury     SW-846 7470A 
 Fluoride      SW-846 9056A 
 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, cadmium, chromium, cobalt, lithium, molybdenum, 
and selenium.  Metals performed by SW-846 6020 include antimony, arsenic, lead, and thallium.  
2The radium samples were sent to ESC; however, these samples were analyzed at Outreach Laboratory of Broken Arrow, 
Oklahoma, which is a division of ESC’s network.  Project 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 March groundwater sampling event.   
 

3. Holding Times – All samples were analyzed within the recommended method holding times.  
 
4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range. 
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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: 
 

• Radium-226 (0.0466 pCi/L) was detected in the method blank in batch WG1083701.  
Radium-228 had a negative result in the method blank in batch WG1086807 and was 
considered not detected.  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.  Rather than qualifying all samples nondetect (U) based on these 
method blank detections, as these data will be used for statistical analyses, the samples were 
qualified as follows: 
 

o All of the samples except MW-3 had radium-226 detections less than five times their 
associated blank value.  Because combined radium has historically been detected in 
these wells, they were qualified as estimated (J) based on professional judgment.   

 
• Lead was detected in one of the method blanks in batch WG1083098.  All of the associated 

samples were nondetect for the; thus, carryover 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-4.  All site-specific MS/MSD analyses were 
within their respective QC 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, 
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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 for the March 2018 sampling event.  Table 2 presents the side-
by-side comparison of the field duplicate results.  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-8A // DUP-1:   The combined radium results slightly exceeded the normalized 
difference.  These results were previously qualified for method blank detections.  All other 
field duplicate results were adequately replicated, and no qualifiers were added based on 
field duplicate review.     
      

10. Detection and Quantitation Limits – No dilutions for any analytes/samples were noted.   
 

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 L976513-01
MW-4 L976513-03

MW-8A L976513-04
MW-10 L976513-05

DUP-1 (MW-8A) L976513-06

QC = quality control
J = qualified as estimated

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – March 2018

Combined Radium J Method blank detections for radium-226 (see text)
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Parameter Unit MW-8A
L976517-04

Dup-1
L976517-06

Meets QC 
Criteria

Antimony mg/l 0.002 U 0.002 U Yes
Arsenic mg/l 0.0206 0.021 Yes
Barium mg/l 0.0657 0.065 Yes

Beryllium mg/l 0.002 U 0.002 U Yes
Cadmium mg/l 0.002 U 0.002 U Yes
Chromium mg/l 0.01 U 0.01 U Yes

Cobalt mg/l 0.01 U 0.01 U Yes
Fluoride mg/l 0.348 0.347 Yes

Lead mg/l 0.002 U 0.002 U Yes
Lithium mg/l 0.029 0.0281 Yes
Mercury mg/l 0.0002 U 0.0002 U Yes

Molybdenum mg/l 0.00833 0.00816 Yes
Selenium mg/l 0.01 U 0.01 U Yes
Thallium mg/l 0.002 U 0.002 U Yes

Radium-226 + 228 (Calc) 0.628 J 0.308 J
(Uncertainty) +/- 0.726 +/- 0.604

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
J = qualified as estimated during QC review 
su = standard unit
U = nondetect

pCi/l No

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – March 2018
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Memorandum 

Date:  July 3, 2018 
 
To:  Brian Hoye 
 
From:  Kalli Travlos 
 
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 – June 2018 
  Project No. 88777                           

 
Groundwater samples were collected for analysis of Appendix IV parameters 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 June 4, 2018 and submitted to ESC Lab Sciences of Mount Juliet, Tennessee 
(ESC) for analysis by one or more of the following methods:  
 
 Parameters      Analytical Method 
 Total Metals1      SW-846 6010B/6020 
 Chloride, Fluoride, and Sulfate   SW-846 9056A 
 Dissolved Solids     2540 C-2011 
 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, boron, calcium, lithium, and molybdenum.  Analysis of arsenic 
was performed by SW-846 6020.  
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 June 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 all samples was 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. 
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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: 

 
• Dissolved solids were detected in one or more method blanks.  All associated samples were 

greater than five times the method blank detections; thus, carryover was not a concern and 
no qualifiers were necessary.   
 

• Fluoride was detected in the method blank at a low-level concentration.  The following 
associated samples were less than five times the blank concentration: MW-2A, MW-3, MW-
4, and MW-10.  When compared to historical results, fluoride has been detected at these 
locations as concentrations similar to the June 2018 detections.  As a result, these data were 
qualified as estimated, biased high (J+) 

 
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-4.  All site-specific MS/MSD analyses were 
within their respective QC limits, except for the following: 

 
• Sample MW-4 had low MS/MSD RECs for calcium.  However, the amount used to spike the 

sample was less than one-fourth the parent sample concentration.  Additionally, the lab 
flagged the MS/MSD results with a “V” qualifier indicating the sample concentration was 
too high to evaluate accurate spike recoveries.  The lab also noted matrix interference for 
this analyte.  Overall, no conclusions could be drawn from this MS/MSD analysis for 
calcium, and no qualifiers were added. 

  
 All other MS/MSD results were within their respective QC limits.    
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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 for the June 2018 sampling event.  Table 2 presents the side-
by-side comparison of the field duplicate results.  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-8A // DUP-1:   The combined radium results exceeded the normalized difference.  The 
results were qualified as estimated (J).  All other field duplicate results were adequately 
replicated.     
      

10. Detection and Quantitation Limits – One or more samples were diluted for sulfate in order to bring 
the target analyte into linear range of the instrument.  The reporting limits were adjusted accordingly, 
and no qualifiers were necessary for 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 
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Table 2: Field Duplicate Results  
 



Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L998977-01
MW-3 L998977-02
MW-4 L998977-03

MW-8A L998977-04
MW-10 L998977-05

DUP-1 (MW-8A) L998977-06

MW-2A L998977-01
MW-3 L998977-02
MW-4 L998977-03

MW-10 L998977-05

MW-8A L998977-04
DUP-1 L998977-06

QC = quality control
J = qualified as estimated
U = qualified as nondetect

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – June 2018

Combined Radium J Field Duplicate - normalized difference exceedance

pH J

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).

Fluoride U Method blank detections for fluoride (see text)
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Parameter Unit
MW-8A

L999032-04
L998977-04

Dup-1
L999032-06
L998977-06

Meets QC 
Criteria

Total Dissolved Solids mg/l 853 881 Yes
pH su 6.97 J 6.98 J Yes

Chloride mg/l 25.7 25.5 Yes
Fluoride mg/l 0.453 0.441 Yes
Sulfate mg/l 353 360 Yes
Barium mg/l 0.0559 0.0548 Yes
Boron mg/l 2.44 2.47 Yes

Calcium mg/l 129 129 Yes
Lithium mg/l 0.0262 0.031 Yes

Molybdenum mg/l 0.00865 0.00876 Yes
Arsenic mg/l 0.0204 0.0195 Yes

Radium-226 + 228 (Calc) 1.32 0.211
(Uncertainty) +/- 0.977 +/- 1.25

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
J = qualified as estimated during QC review 
su = standard unit

pCi/l No

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – June 2018
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Memorandum 

Date:  December 4, 2018 
 
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 – October & November 2018 
  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 October 1-3, 2018.  Additionally, total and/or dissolved arsenic 
samples were collected October 29-30, 2018 (direct push samples) and November 19-20, 2018 (monitoring 
wells) in order to collect data for an alternate source demonstration study at the site (further details provided 
under separate cover).  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 
 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 and/or dissolved arsenic.  Other metals may include total barium, 
boron, calcium, lithium, and/or molybdenum.   
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 October and November groundwater sampling events.   
 

3. Holding Times – The lab flagged all pH results for the October 1-3 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 dates in sample delivery group (SDG) L1031071 should 
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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.   
 
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 at or within the recommended 2 

to 6 degrees Celsius (ºC)  sample preservation temperature range.  No samples were received frozen, 
and 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: 
 

• Radium-226 (0.0236 and 0.0628 pCi/L) was detected in the method blanks in batches 
WG1175897 and WG1181125, respectively (SDG L1031413).  Radium-228 had a negative 
result in the method blank in batch WG1184606 and was considered not detected.  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.  Rather than 
qualifying all samples nondetect (U) based on these method blank detections, as these data 
will be used for statistical analyses, the samples were qualified as follows: 
 

o All of the samples except Dup-1 had radium-226 detections less than five times their 
associated blank value.  Because combined radium has historically been detected in 
these wells, they were qualified as estimated (J) based on professional judgment.   

 
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 
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MS/MSDs were collected during each sampling event.  The following summarizes these site-specific 
MS/MSD analyses: 
 

• October 1-3, 2018:  MW-8A, the spike amount of calcium was less than one-fourth the 
sample concentration and no conclusion could be made regarding the MS/MSD for this 
analyte 
 

• October 29-30, 2018:  DPGW-4:  all MS/MSD results within control limits 
 

• November 19-20, 2018:  all MS/MSD results 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. 
 

Field duplicates were collected during each sampling event.  Table 2 presents side-by-side 
comparisons of the field duplicate results.  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.   The following summarizes the field duplicate review: 
 

• MW-10 // DUP-1 (October 1-3 sampling event/SDGs L1030171/ L1031413):   All results 
were adequately replicated 
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• DPGW-1 // DPGW-DUP (October 29-30 sampling event/SDG L1039637): 
All results were adequately replicated    
 

• MW-10 // DUP (November 19-20 sampling event/SDG L1046228):   
All results were adequately replicated  
 

10. Detection and Quantitation Limits – The sulfate for one or more samples collected October 1-2 2018 
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 L1031413-06
MW-3 L1031413-01
MW-4 L1031413-02

MW-8A L1031413-07
MW-10 L1031413-08
MW-13 L1031413-03
MW-14 L1031413-04
MW-15 L1031413-05

MW-2A L1031071-01
MW-3 L1031071-02
MW-4 L1031071-03

MW-8A L1031071-04
MW-10 L1031071-05
MW-13 L1031071-06
MW-14 L1031071-07
MW-15 L1031071-08
DUP-1 L1031071-09

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 – October & November 2018

Combined Radium J Method blank detections for radium-226 (see text)
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MW-10
October 1, 2018

L1031413 (radium)/
L1031071 (all others)

DUP-1
October 1, 2018

L1031413 (radium)/
L1031071 (all others)

Meets QC 
Criteria

Parameter Unit
Dissolved Solids mg/l 822 808 Yes

Chloride mg/l 18.6 18.7 Yes
Fluoride mg/l 0.219 0.217 Yes
Sulfate mg/l 234 232 Yes

pH su 6.98 J 6.96 J Yes
Arsenic mg/l 0.0245 0.0241 Yes
Barium mg/l 0.129 0.128 Yes
Boron mg/l 1.22 1.23 Yes

Calcium mg/l 179 179 Yes
Lithium mg/l 0.0281 0.0286 Yes

Molybdenum mg/l 0.005 U 0.005 U Yes
Combined Radium 

(including +/- uncertainty) pCi/l 0.350 J (+/- 0.545) 0.350 J (+/- 0.639) Yes

Sample ID:
Date Sampled:

SDG(s):

DPGW-1
October 30, 2018

L1039637

DPGW-DUP
October 30, 2018

L1039637
Meets QC 

Criteria
Arsenic, Dissolved mg/l 0.0258 0.0239 Yes

Sample ID:
Date Sampled:

SDG(s):

MW-10
November 20, 2018

L1046228

Dup
November 20, 2018

L1046228
Meets QC 

Criteria
Arsenic, Dissolved mg/l 0.00453 0.00472 Yes

Arsenic, Total mg/l 0.00789 0.00821 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 – October & November 2018

Sample Identification:
Date Sampled:

SDG(s):
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APPENDIX D – HPT / EC LOGS 
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