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1.0 INTRODUCTION 

This Annual Groundwater Monitoring 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) § 257 and 261, dated 

April 17, 2015 (USEPA, 2015) (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 and well installations 

activities performed 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).  Groundwater monitoring activities completed at the Site in 2015, 2016, and 2017 

included: 

• The establishment of a groundwater monitoring well network in accordance with Final CCR 

Rule requirements; 

• Hydraulic conductivity testing at each of the wells included in the Bottom Ash (BA) Pond 

monitoring well network; 

• Routine gauging of Site monitoring wells to assess the direction of groundwater flow beneath the 

BA Pond; and 

• Collecting and analyzing at least 8 rounds of groundwater samples from each of the five wells 

included in the BA Pond well network prior to October 17, 2017 for analysis of Appendix III and 

Appendix IV parameters in accordance with 40 CFR §257.94(b). 

• Initiating evaluation of groundwater monitoring data for statistically significant increases over 

background levels for constituents listed in Appendix III of 40 CFR § 257, as required by 40 

CFR § 257.94. 

1.1 Purpose and Scope 
This Report has been prepared per 40 CFR 257.90(e) and documents the status of the groundwater 

monitoring and corrective action program for the CCR unit (BA Pond), summarize key actions 
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completed, describe any problems encountered, discuss any actions to resolve the problems, and project 

key activities for the upcoming year.  This document is the first routine annual groundwater monitoring 

report and has been prepared for the BA Pond.  Future annual groundwater monitoring reports will 

present information from the previous calendar year, as per the requirements contained in 40 CFR 

§257.90(e). 

1.2 Overview 
This Report is organized in sections as summarized below: 

• Section 1.0 Introduction 

• Section 2.0 Monitoring Well Installation Activities - Section 2.0 describes monitoring well 

installation activities and a description of the BA Pond monitoring well network. 

• Section 3.0 Groundwater Monitoring Activities and Results– Section 3.0 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 4.0 Statistical Analysis – Section 4.0 discusses statistical analyses of data generated 

during the reporting period. 

• Section 5.0 Certifications and Notifications to the Operating Record – Section 5.0 presents 

certifications and notifications that were prepared during the reporting period and placed in the 

operating record. 

• Section 6.0 – Key Activities for the Upcoming Year – Section 6.0 presents an account of 

anticipated activities for 2018. 

• Section 7.0 References - Section 7.0 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 MONITORING WELL INSTALLATION 

2.1 Scope of Well Installation Activities 
To meet the requirements presented in the Final Rule, three new monitoring wells were installed at the 

BA Pond to supplement the existing monitoring well network.  These new wells were installed to provide 

downgradient monitoring locations that were screened within the same hydrogeologic units as upgradient 

Monitoring Wells MW-3 and MW-4.  Figure 2-1 presents the BA Pond monitoring well network relative 

to the CCR surface impoundment.  Monitoring well boring logs. well construction diagrams, and well 

development forms are included in Appendix A.  

2.2 Drilling and Well Installation Activities 
Drilling and well installation activities for Monitoring Wells MW-2A, MW-8A, and MW-10 were 

conducted by Razek Environmental, LLC, a Kansas-licensed driller using the procedures presented in the 

Sampling and Analysis Plan (SAP).  MW-2A, MW-8A, and MW-10 were screened just below the top of 

the uppermost water bearing unit, within the same silt/silty sand unit that is screened by upgradient wells 

MW-3 and MW-4.  All drilling, sampling and investigation equipment was decontaminated prior to 

beginning field activities, between boring/well locations, and upon completion of well installation 

activities.  Monitoring Wells MW-3 and MW-4 were installed in 1982 and were incorporated into the BA 

Pond well network. 

As presented in Appendix A, Monitoring Wells MW-2A, MW-8A, and MW-10 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 3 feet above 

the top of the screen.  The remaining annulus was then filled to approximately 3 feet bgs with bentonite 

chips that were hydrated in 1-foot lifts.  The remainder of the borehole was filled with portland cement, 

which was completed as a 6-inch thick well pad.  Monitoring wells were finished with a lockable, stick-

up completion and four concrete-filled bollards were installed around each monitoring well completion.  

Appendix A includes drilling logs and well construction diagrams for Monitoring Wells MW-2A, MW-3, 

MW-4, MW-8A, and MW-10. 

2.3 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 A. 
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2.4 Hydrologic Testing 
Following development, pneumatic slug testing was performed on Monitoring Wells MW-2A, MW-8A, 

and MW-10 to assess the hydraulic conductivity of the materials screened by the newly installed wells.  

For pneumatic slug tests to be effective, the water level within the tested well must be above the top of the 

screened interval.  As a result, hydraulic testing was not performed on the existing wells MW-3 and 

MW-4 due to the length of the screened intervals.  Seven pneumatic slug tests were performed on each of 

the wells tested by applying a vacuum and allow the well to stabilize before releasing the vacuum and 

measuring the well’s response using a data logger.  The resulting data was used to calculate the hydraulic 

conductivity of the screened interval.  Table 2-1 presents the results of each test as well as the averages of 

the tests performed at each location.  Hydraulic test data is presented in Appendix B. 

2.5 Pump Installation 
Dedicated low-flow pneumatic pumps supplied by QED Environmental Systems were installed in 

Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, and MW-10.  The pumps were installed so that the 

pump inlet was suspended approximately 1 foot above the bottom of the screened interval. 

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

Valley Engineering, 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.  Survey data is provided in 

Appendix C. 
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3.0 GROUNDWATER MONITORING ACTIVITIES AND RESULTS 

Groundwater samples were collected using low-flow sampling techniques following the procedures 

presented in the SAP and in accordance with the requirements of the Groundwater Monitoring Program 

and the Final CCR Rule. 

3.1 Description of the Groundwater Monitoring Program 
The BA Pond is currently in detection monitoring.  Since the Final CCR Rule went into effect, a total of 9 

background monitoring events have 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.  

The following bullets present a summary of the timing of each of the nine background monitoring events 

performed at the Site.  In accordance with the Groundwater Monitoring Program, samples were collected 

from Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, and MW-10, and the BA Pond during each 

event.  No transitions between detection and assessment groundwater monitoring programs occurred 

during the reporting period. 

• October 2015 – Groundwater sampling activities were performed on October 29 and 30, 2015. 

• January 2016 – Groundwater sampling activities were performed on January 27, 2016. 

• April 2016 – Groundwater sampling activities were performed on April 27 and 29, 2016. 

• July 2016 – Groundwater sampling activities were performed on July 25 and 26, 2016. 

• October 2016 – Groundwater sampling activities were performed on October 26 and 27, 2016 

• January 2017 – Groundwater sampling activities were performed on January 23 and 24, 2017. 

• April 2017 – Groundwater sampling activities were performed on April 24 and 25, 2017 

• July 2017 – Groundwater sampling activities were performed on July 24 and July 25, 2017. 

• September 2017- Groundwater sampling activities were performed on September 14, 2017. 

With the exception of the July 2017 event, each of the locations identified were sampled for the 40 CFR 

§257 Appendix III and IV parameters during each of the sampling events listed above.  During the July 

2017 event, samples were not collected for radium 226/228 combined, as the appropriate sample 

containers were not provided.  However, this did not preclude the collection of eight independent samples 

for Radium 226/228 prior to October 17, 2017, as required by 40 CFR § 257.90(b)(iii). 

3.2 Narrative of Groundwater Sampling Activities 
During each event, the depth to groundwater was gauged prior to sampling using a decontaminated water 

level or oil/water interface probe.  The measured depth to groundwater and calculated water level 
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elevations for each event are presented in Tables 3-1 through 3-9.  Once gauged, the wells were purged 

using dedicated 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 40 CFR §257 Appendix III and IV parameters using the analytical methods presented on Table 3-10.  

Samples were maintained in accordance with the SAP and were provided to ESC Lab Sciences (ESC) for 

analysis.  With the exception of the radium 226/228 combined samples not being collected during the July 

2017 sampling event (See Section 3.1), no issues were encountered during the nine sampling events 

performed at the BA Pond.  Monitoring well sampling forms for each of the groundwater monitoring 

events are presented in Appendix D.  While analytical data are summarized in Table 3-10, copies of 

laboratory analytical data packages are included in Appendix E.  All laboratory data was validated by 

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

in Appendix F and all data are considered fit for reporting as qualified. 

As presented on Figures 3-1 through 3-9, the primary groundwater gradients observed during the 

reporting period were predominantly to the northwest.  Intermittent variations in the gradient were 

observed during periods of high river stage in the Missouri River. 
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4.0 STATISTICAL ANALYSIS 

4.1 Summary of Statistical Analyses Performed During the Reporting Period 
As required by 40 CFR § 257.90(b)(iv), the evaluations of the groundwater monitoring data for 

statistically significant increases over background levels for the constituents listed in Appendix III of 40 

CFR § 257, per 40 CFR § 257.94, was initiated prior to October 17, 2017.  In accordance with 40 CFR 

§257.93(h)(2), statistical analysis of the background data was completed by January 15, 2018, within 90 

days following analysis of the samples collected during the final background sampling event and will be 

included in the 2018 Annual Groundwater Monitoring and Corrective Action Report, to be prepared by 

January 31, 2019. 
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5.0 CERTIFICATIONS AND NOTIFICATIONS TO THE OPERATING RECORD 

The following certifications and notifications were made to the operating record during the reporting 

period in association with the groundwater monitoring activities:  

• Certification of the BA Pond Groundwater Monitoring Network - Groundwater Monitoring 

System Certification for Kansas City Board of Public Utilities Nearman Creek Power Station 

Bottom Ash Pond (Burns & McDonnell, 2016c) 

• Selection of Statistical Method – Selection of Statistical Method for Evaluating Groundwater at 

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

McDonnell, 2017) 



BA Pond Annual Groundwater 
Monitoring Report  Key Activities for the Upcoming Year 

Kansas City, KS BPU 6-1 Burns & McDonnell 

6.0 KEY ACTIVITIES FOR THE UPCOMING YEAR 

Groundwater monitoring and statistical assessments are expected to be performed in 2018 as required by 

the BA Pond detection monitoring program and, if necessary, an assessment monitoring program to be 

developed in accordance with 40 CFR §257.94 and 40 CFR §257.95, as appropriate. 
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Table 2-1
Summary of Pneumatic Slug Test Results

Kansas City Board of Public Utilities

Nearman Creek Power Station - Bottom Ash Pond

Well
Test 1

K (cm/sec)
Test 2 

K (cm/sec)
Test 3 

K (cm/sec)
Test 4 

K (cm/sec)
Test 5 

K (cm/sec)
Test 6 

K (cm/sec)
Test 7 

K (cm/sec)
Average

K (cm/sec)
MW-2A 0.01541 0.01603 0.01656 0.01657 0.01449 0.0168 0.01668 0.016077
MW-8A 0.004732 0.004251 0.004891 0.004737 0.004853 0.007572 0.007186 0.005460
MW-10 0.007573 0.007414 0.007625 0.007036 0.007867 0.007613 0.007886 0.007573

Notes:
K = Hydraulic Conductivity
cm/sec = Centimeters per second

Table 2-1 - Summary of Hydraulic Conducty Testing Results.xlsx 1 of 1



Table 3-1
Monitoring Well Gauging Data - October 2015

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 10/29/2015 747.86 31.64 31.44 21.32 726.54
MW-3 10/29/2015 750.44 33.52 33.80 23.38 727.06
MW-4 10/29/2015 746.9 32.25 31.67 19.78 727.12

MW-8A 10/29/2015 750.1 35.38 34.99 24.45 725.65
MW-10 10/29/2015 745.25 29.66 29.41 19.45 725.80

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.

1 of 1



Table 3-2
Monitoring Well Gauging Data - January 2016

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 1/27/2016 747.86 31.64 31.65 21.30 726.56
MW-3 1/27/2016 750.44 33.52 33.99 23.35 727.09
MW-4 1/27/2016 746.9 32.25 31.88 19.34 727.56

MW-8A 1/27/2016 750.1 35.38 35.20 24.90 725.20
MW-10 1/27/2016 745.25 29.66 29.64 19.50 725.75

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.

1 of 1



Table 3-3
Monitoring Well Gauging Data - April 2016

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 4/27/2016 747.86 31.64 31.65 20.53 727.33
MW-3 4/27/2016 750.44 33.52 33.98 23.50 726.94
MW-4 4/27/2016 746.9 32.25 31.89 20.14 726.76

MW-8A 4/27/2016 750.1 35.38 35.21 23.52 726.58
MW-10 4/27/2016 745.25 29.66 29.64 18.20 727.05

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.

1 of 1



Table 3-4
Monitoring Well Gauging Data - July 2016

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 7/25/2016 747.86 31.64 NM 18.42 729.44
MW-3 7/25/2016 750.44 33.52 NM 20.52 729.92
MW-4 7/25/2016 746.9 32.25 NM 17.03 729.87

MW-8A 7/25/2016 750.1 35.38 NM 22.03 728.07
MW-10 7/25/2016 745.25 29.66 NM 16.57 728.68

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-5
Monitoring Well Gauging Data - October 2016

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 10/24/2016 747.86 31.64 NM 20.54 727.32
MW-3 10/24/2016 750.44 33.52 NM 22.79 727.65
MW-4 10/24/2016 746.9 32.25 NM 19.32 727.58

MW-8A 10/24/2016 750.1 35.38 NM 23.96 726.14
MW-10 10/24/2016 745.25 29.66 NM 19.55 725.70

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-6
Monitoring Well Gauging Data - January 2017

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 1/23/2017 747.86 31.64 31.65 24.26 723.60
MW-3 1/23/2017 750.44 33.52 33.96 26.70 723.74
MW-4 1/23/2017 746.9 32.25 31.90 23.30 723.60

MW-8A 1/23/2017 750.1 35.38 35.17 27.71 722.39
MW-10 1/23/2017 745.25 29.66 29.65 22.26 722.99

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-7
Monitoring Well Gauging Data - April 2017

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 4/24/2017 747.86 31.64 31.68 20.87 726.99
MW-3 4/24/2017 750.44 33.52 33.93 23.62 726.82
MW-4 4/24/2017 746.9 32.25 31.90 20.32 726.58

MW-8A 4/24/2017 750.1 35.38 35.00 23.80 726.30
MW-10 4/24/2017 745.25 29.66 29.59 18.58 726.67

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-8
Monitoring Well Gauging Data - July 2017

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 7/24/2017 747.86 31.64 NM 20.32 727.54
MW-3 7/24/2017 750.44 33.52 NM 22.38 728.06
MW-4 7/24/2017 746.9 32.25 NM 18.86 728.04

MW-8A 7/24/2017 750.1 35.38 NM 23.95 726.15
MW-10 7/24/2017 745.25 29.66 NM 18.55 726.70

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-9
Monitoring Well Gauging Data - September 2017

Nearman Creek Power Station
Bottom Ash Pond

Well Date 
Measuerd

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 9/14/2017 747.86 31.64 NM 21.07 726.79
MW-3 9/14/2017 750.44 33.52 NM 23.25 727.19
MW-4 9/14/2017 746.9 32.25 NM 19.55 727.35

MW-8A 9/14/2017 750.1 35.38 NM 24.66 725.44
MW-10 9/14/2017 745.25 29.66 NM 19.33 725.92

Notes:
ft - feet
ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

1 of 1



Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-3
10/29/2015
L798087-02
L798090-01

MW-3
1/27/2016

L814632-02
390438002

MW-3
4/27/2016

L832453-02
20160407-02

MW-3
7/25/2016

L849542-02
20160702-02

MW-3
10/25/2016
L868992-02
20161076-02

MW-3
1/24/2017

L886084-02
20170052-02

MW-3
4/24/2017

L905439-02
20170354-02

MW-3
7/25/2017

L925244-02

MW-3
9/14/2017

L936894-02
20170864-02

MW-4
10/30/2015
L798087-03
L798090-02

MW-4
1/27/2016

L814632-03
390438003

MW-4
4/27/2016

L832453-03
20160407-03

MW-4
7/25/2016

L849542-03
20160702-03

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 0.218 0.219 0.244 0.272 0.24 0.208 0.2 U 0.218 0.226 0.2 U 0.2 U 0.2 U 0.2 U
6010B Calcium mg/l 194 199 201 235 218 212 191 218 195 200 191 206 181 V

9056MOD Chloride mg/l 4.45 4.65 4.64 4.37 5.23 5.88 7.83 6.69 5.63 9.72 8.98 13.4 3.9
9056MOD Fluoride mg/l 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 0.112 0.12 0.108 0.104

9040C pH su 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 6.92 J 7.02 J 6.84 J 6.87 J
In Situ pH su 6.93 6.7 6.33 6.87 6.74 6.75 6.68 6.63 6.6 6.8 6.7 6.11 6.81

9056MOD Sulfate mg/l 109 114 121 117 121 130 115 143 106 116 109 128 74.5
2540 C-2011 Total Dissolved Solids mg/l 717 749 771 845 697 831 715 827 733 780 736 755 683

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 0.002 U 0.002 U 0.002 U
6020 Arsenic mg/l 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 0.002 U 0.002 U 0.002 U 0.002 U

6010B Barium mg/l 0.151 0.152 0.154 0.197 0.173 0.165 0.145 0.159 0.177 0.16 0.148 0.152 0.141
6010B Beryllium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Cadmium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Chromium mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
6010B Cobalt mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.158 0.125 0.139 0.1 U 0.138 0.176 0.136 0.141 0.157 0.112 0.12 0.108 0.104
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 0.005 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0441 0.0525 0.0528 0.0536 0.0551 0.0542 0.0548 0.0461 0.0486 0.0372 0.0439 0.0418 0.0425
7470A Mercury mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
6010B Molybdenum mg/l 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 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 0.0423 0.0562 0.00642 0.0315
6020 Thallium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 0.637 1.63 2.09 0.630 J 1.06 4.26 1.27 J NA 1.27 J 0.266 1.16 0.460 0.700 J
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Sample Location
Sample Date

Lab ID
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Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-4
10/25/2016
L868992-03
20161076-03

MW-4
1/24/2017

L886074-03
20170052-03

MW-4
4/24/2017

L905439-03
20170354-03

MW-4
7/26/2017

L925244-03

MW-4
9/14/2017

L936894-03
20170864-03

MW-2A
10/29/2015
L798087-06
L798090-03

MW-2A
1/27/2016

L814632-01
390438001

DUP-1
1/27/2016

L814632-07
390438007

MW-2A
4/27/2016

L832453-01
20160407-01

MW-2A
7/25/2016

L849542-01
20160702-01

MW-2A
10/25/2016
L868992-01
20161076-01

MW-2A
1/23/2017

L886084-01
20170052-01

MW-2A
4/24/2017

L905439-01
20170354-01

DUP-2
4/24/2017

L905439-10
20170354-09

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 0.2 U 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.221 0.353 0.261 0.2 U 0.495 0.2 U 0.2 U
6010B Calcium mg/l 186 207 224 193 186 223 208 206 200 V 231 163 193 128 130

9056MOD Chloride mg/l 6.27 11.2 12.4 6.6 4.92 7.54 5.81 5.92 6.47 6.64 9.7 14.9 9.83 9.88
9056MOD Fluoride mg/l 0.131 0.172 0.119 0.135 0.148 J- 0.129 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191

9040C pH su 7.30 J 6.87 J 6.86 J 6.71  J 6.88 J 6.86 J 6.91 J 6.93 J 6.85 J 6.69 J 7.00 J 6.84 J 7.0 J 7.02 J
In Situ pH su 6.86 6.81 6.69 6.79 6.70 6.96 6.8 6.8 6.26 6.63 6.86 6.75 6.85 6.85

9056MOD Sulfate mg/l 96.2 148 148 117 100 227 180 182 153 196 127 153 81.6 82.5
2540 C-2011 Total Dissolved Solids mg/l 837 774 840 736 732 852 811 783 848 865 616 734 508 478

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 0.002 U 0.002 U 0.002 U 0.002 U
6020 Arsenic mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00361 0.00468 0.00465 0.00416 0.00492 0.00499 0.00541 0.00381 0.00326 

6010B Barium mg/l 0.149 0.173 0.151 0.14 0.146 0.127 0.125 0.126 0.12 0.135 0.102 0.129 0.0796 0.0796 
6010B Beryllium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Cadmium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Chromium mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 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 0.0112 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 0.131 0.172 0.119 0.135 0.148 J- 0.129 0.159 0.154 0.158 0.114 0.13 0.187 0.181 0.191 
6020 Lead mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0464 0.0411 0.0442 0.0353 0.0428 0.0357 0.0395 0.04 0.0442 0.0457 0.0351 0.0334 0.0305 0.0305 
7470A Mercury mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
6010B Molybdenum mg/l 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 0.005 U 0.005 U 0.005 U 0.005 U
6010B Selenium mg/l 0.0383 0.0155 0.002 U 0.022 0.0186 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6020 Thallium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 0.756 0.18 U* 0.191 NA 0.191 J 0.763 2.45 1.21 1.33 1.68 0.72 1.70 0.214 J 0.597 J
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Sample Location
Sample Date

Lab ID

Duplicate Pair Duplicate Pair
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Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-2A
7/25/2017

L925244-01

DUP-1
7/25/2017

L925244-09

MW-2A
9/14/2017

L936894-01
20170864-01

DUP-1
9/14/2017

L936894-08
20170864-10

MW-8A
10/29/2015
L798087-07
L798090-04

DUP-1A
10/29/2015
L798087-10
L798090-07

MW-8A
1/27/2016

L814632-04
390438004

MW-8A
4/28/2016

L832453-04
20160407-04

DUP-2
4/28/2016

L832453-08
20160407-08

MW-8A
7/25/2016

L849542-04
20160702-04

MW-8A
10/25/2016
L868992-04
20161076-04

MW-8A
1/23/2017

L886084-04
20170052-04

MW-8A
4/24/2017

L905439-04
20160407-04

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 0.2 U 0.2 U 0.2 U 0.2 U 2.37 2.38 2.48 2.61 2.67 2.66 2.29 2.38 2.26
6010B Calcium mg/l 138 140 155 155 186 185 168 186 182 204 156 146 126

9056MOD Chloride mg/l 9.67 9.67 6.26 6.33 26.5 30.3 30.4 30.2 30.1 29.3 30.3 26.9 29.6
9056MOD Fluoride mg/l 0.189 0.192 0.186 0.181 0.54 0.318 0.267 0.339 0.339 0.292 0.355 0.413 0.37

9040C pH su 6.94 J 7.01 J 6.91 J 6.99 J 6.94 J 6.97 J 7.04 J 6.93 J 6.88 J 6.78 J 7.97 J 6.72 J 6.91 J
In Situ pH su 6.84 6.84 6.8 6.8 6.94 6.94 6.9 6.75 6.75 6.56 6.92 6.88 6.86

9056MOD Sulfate mg/l 74.6 74.7 89 89.6 491 598 471 520 522 453 412 386 383
2540 C-2011 Total Dissolved Solids mg/l 512 506 571 568 1180 1130 1060 1170 1170 1190 1040 935 880

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 0.002 U 0.002 U 0.002 U
6020 Arsenic mg/l 0.00578 0.00553 0.00487 0.00487 0.012 0.0132 0.0127 0.0308 0.0299 0.0122 0.0134 0.0156 0.0232 

6010B Barium mg/l 0.111 0.111 0.116 0.115 0.073 0.0738 0.0635 0.0937 0.0924 0.0624 0.0473 0.0524 0.0565 
6010B Beryllium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Cadmium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Chromium mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
6010B Cobalt mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.189 0.192 0.186 0.181 0.54 0.318 0.267 0.339 0.339 0.292 0.355 0.413 0.37 
6020 Lead mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.0206 0.0221 0.0294 0.0298 0.0243 0.0242 0.0309 0.0298 0.0298 0.0368 0.0316 0.0268 0.0275 
7470A Mercury mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
6010B Molybdenum mg/l 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.00584 0.00591 0.005 U 0.005 U 0.00623 0.00685 
6010B Selenium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.01 U 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6020 Thallium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L NA NA 1.31 J 1.10 J 0.36 0.298 1.44 0.673 0.127 1.45 1.11 0.536 1.07 J
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Duplicate PairDuplicate PairDuplicate Pair Duplicate Pair

Sample Location
Sample Date

Lab ID
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Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

MW-8A
7/25/2017

L925244-04

MW-8A
9/14/2017

L936894-04
20170864-06

MW-10
10/29/2015
L798087-08
L798090-05

MW-10
1/27/2016

L814632-05
390438005

MW-10
4/27/2016

L832453-05
20160407-05

DUP-1
4/27/2016

L832453-07
20160407-07

MW-10
7/25/2016

L849542-05
20160702-05

DUP-1
7/25/2016

L849542-08
20160702-08

MW-10
10/26/2016
L868992-05
20161076-05

DUP-1
10/26/2016
L868992-08
20161076-08

MW-10
1/23/2017

L886084-05
20170052-05

MW-10
4/24/2017

L905439-05
20170354-05

MW-10
7/25/2017

L925244-05

MW-10
9/14/2017

L936894-05
20170964-07

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 2.4 2.27 1.08 0.907 1.35 1.35 1.05 1.04 1.04 0.2 U 1.29 1.24 1.29 1.19
6010B Calcium mg/l 161 153 217 213 179 178 218 217 217 221 191 157 193 195

9056MOD Chloride mg/l 28.9 28.4 30.2 17 21.9 21.8 20.4 20.4 18 46.3 23.2 21.6 26 22.6
9056MOD Fluoride mg/l 0.325 0.268 0.327 0.104 0.125 0.105 0.125 0.1 U 0.111 0.101 0.183 0.161 0.143 0.144

9040C pH su 6.88 J 6.89 J 6.82 J 6.89 J 6.92 J 6.96 J 6.73 J 6.78 J 7.02 J 7.46 J 6.86 J 7.01 J 6.88 J 6.82 J
In Situ pH su 6.73 6.74 7.03 7.1 6.5 6.5 6.66 6.66 6.70 6.70 6.78 6.87 6.70 6.64

9056MOD Sulfate mg/l 477 380 623 227 220 226 223 217 228 75 238 193 280 258
2540 C-2011 Total Dissolved Solids mg/l 1020 1000 1130 916 797 820 905 903 911 739 845 709 852 880

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 0.002 U 0.002 U 0.002 U 0.002 U 
6020 Arsenic mg/l 0.0145 0.0144 0.00743 0.00489 0.0135 0.0115 0.00519 0.00536 0.00351 0.00365 0.0107 0.0143 0.00612 0.00635

6010B Barium mg/l 0.0539 0.0541 0.183 0.106 0.0871 0.0857 0.0875 0.0875 0.0825 0.082 0.0897 0.088 0.0748 0.0705
6010B Beryllium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
6010B Cadmium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
6010B Chromium mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 
6010B Cobalt mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 

9056MOD Fluoride mg/l 0.325 0.268 0.327 0.104 0.125 0.105 0.125 0.1 U 0.111 0.11 0.183 0.161 0.143 0.144
6020 Lead mg/l 0.002 U 0.002 U 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 

6010B Lithium mg/l 0.0201 0.0269 0.0501 0.0571 0.045 0.0446 0.0549 0.0545 0.0578 0.0571 0.0494 0.0399 0.0376 0.0495
7470A Mercury mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 
6010B Molybdenum mg/l 0.00569 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 0.005 U 0.005 U 0.005 U 
6010B Selenium mg/l 0.002 U 0.002 U 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 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 0.002 U 0.002 U 0.002 U 0.002 U 

Calculated 904/903.1 Radium 226/228 Combined pCi/L NA 0.980 J 0.442 2.32 1.77 1.16 0.550 J 0.520 J 0.877 J 0.603 J 0.253 0.848 J NA 1.10 J
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Duplicate Pair Duplicate Pair

Sample Location
Sample Date

Lab ID
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Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

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

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

BA POND
1/24/2017

L886084-07
20170052-07

DUP-2
1/24/2017

L886084-09
20170052-09

BA POND
4/24/2017

L905439-08
20170354-07

DUP-1
4/25/2017

L905439-09
20170354-08

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 2.89 2.9 1.81 1.8 1.51 1.78 1.75 1.65 1.65 1.59 1.59 1.81 1.82
6010B Calcium mg/l 128 127 126 127 76.3 74.1 73.6 78 83.9 121 120 126 125

9056MOD Chloride mg/l 19.3 26.4 24.3 24.4 25.6 24.4 24.5 24.4 24.5 26.1 25.4 29.5 29.7
9056MOD Fluoride mg/l 0.109 0.535 0.407 0.405 0.413 0.495 0.502 0.503 0.519 0.542 0.603 0.588 0.611

9040C pH su 8.16 J 7.74 J 8.19 J 8.07 J 8.29 J 8.22 J 8.51 J 8.67 J 8.83 J 7.96 J 8.01 J 8.55 J 8.57 J
In Situ pH su 7.9 7.9 NM NM 7.20* NM NM 8.85 8.85 8.13 8.13 9.37 9.37

9056MOD Sulfate mg/l 282 490 323 315 271 273 273 281 277 303 304 388 380
2540 C-2011 Total Dissolved Solids mg/l 703 716 674 678 518 516 522 510 507 652 659 702 J 7150 J

Appendix IV - Assessment Monitoring
6020 Antimony mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00219 B 0.00211 B 0.002 U 0.002 U 0.00302 0.0021 0.002 U 0.002 U
6020 Arsenic mg/l 0.002 U 0.002 U 0.00224 0.00205 0.002 U 0.00254 0.00245 0.00205 0.00213 0.00497 0.00426 0.002 U 0.002 U

6010B Barium mg/l 0.174 0.173 0.24 0.238 0.0822 0.265 0.264 0.15 0.176 0.223 0.225 0.146 0.145 
6010B Beryllium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Cadmium mg/l 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
6010B Chromium mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
6010B Cobalt mg/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

9056MOD Fluoride mg/l 0.109 0.535 0.407 0.405 0.413 0.495 0.502 0.503 0.519 0.542 0.603 0.588 0.611 
6020 Lead mg/l 0.005 U 0.005 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

6010B Lithium mg/l 0.015 U 0.015 U 0.0249 0.0226 0.0216 0.0219 0.0221 0.0197 0.0215 0.0218 0.0221 0.0314 0.0291 
7470A Mercury mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
6010B Molybdenum mg/l 0.0534 0.053 0.0326 0.0327 0.0315 0.0312 0.0309 0.0337 0.0314 0.0412 0.0408 0.0529 0.0523 
6010B Selenium mg/l 0.01 U 0.01 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00205 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 0.002 U 0.002 U 0.002 U

Calculated 904/903.1 Radium 226/228 Combined pCi/L 0.354 0.0782 1.02 0.72 0.541 0.110 J 0.457 J 0.674 U* 0.809 U* 0.297 U* 0.364 0.023 J 0.165 J
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Duplicate Pair

Sample Location
Sample Date

Lab ID

Duplicate Pair Duplicate PairDuplicate PairDuplicate Pair Duplicate Pair
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Table 3-10
Summary of Analytical Results

October 2015 through September 2017 Sampling Events
Nearman Power Station

Bottom Ash Pond

BA POND
7/26/2017

L925244-08

BA POND
9/14/2017

L936894-07
20170864-09

Analytical Method Analyte Unit
Appendix III - Detection Monitoring

6010B Boron mg/l 2.03 1.61
6010B Calcium mg/l 103 94.1

9056MOD Chloride mg/l 31.4 24.3
9056MOD Fluoride mg/l 0.628 0.431

9040C pH su 8.82 J 8.67 J
In Situ pH su 8.81 8.74

9056MOD Sulfate mg/l 422 326
2540 C-2011 Total Dissolved Solids mg/l 660 578

Appendix IV - Assessment Monitoring
6020 Antimony mg/l 0.002 U 0.002 U 
6020 Arsenic mg/l 0.003 0.00341

6010B Barium mg/l 0.269 0.222
6010B Beryllium mg/l 0.002 U 0.002 U 
6010B Cadmium mg/l 0.002 U 0.002 U 
6010B Chromium mg/l 0.01 U 0.01 U 
6010B Cobalt mg/l 0.01 U 0.01 U 

9056MOD Fluoride mg/l 0.628 0.431
6020 Lead mg/l 0.002 U 0.002 U 

6010B Lithium mg/l 0.0202 0.021
7470A Mercury mg/l 0.0002 U 0.0002 U 
6010B Molybdenum mg/l 0.0402 0.0309
6010B Selenium mg/l 0.002 U 0.002 U 
6020 Thallium mg/l 0.002 U 0.002 U 

Calculated 904/903.1 Radium 226/228 Combined pCi/L NA 0.023
Notes:

Samples were collected for background analysis of Appendix III/IV under the detection monitoring program.
B = The same analyte is found in the associated blank
BA = Bottom Ash
J = Result qualified as estimated
J+ = Result qualified as estimated for potential high bias
mg/l = milligram per liter
NA = Not Available
NM = Not Measured
pCi/L  = picocurie per liter
su = Standard Units
U - Non Detect at the identified concentration
U* = Qualified as non detect durring data validation process
V = The sample concentration is too high to evaluate accurate spike recoveries
* = pH measurement was collected on 5/4/2016

Sample Location
Sample Date

Lab ID
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1 - Piezometric surface contours were inferred using groundwater levels
     measured on July 25, 2016 and should be considered approximate.
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1 - Piezometric surface contours were inferred using groundwater levels
     measured on October 24, 2016 and should be considered approximate.
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FIGURE 3-6
JANUARY 2017
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Note
1 - Piezometric surface contours were inferred using groundwater levels
     measured on January 23, 2017 and should be considered approximate.
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FIGURE 3-7
APRIL 2017
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Note
1 - Piezometric surface contours were inferred using groundwater levels
     measured on April 24, 2017 and should be considered approximate.
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FIGURE 3-8
JULY 2017
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NEARMAN CREEK POWER STATION

KANSAS CITY BPU KANSAS CITY, KS
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Source: ESRI and Burns & McDonnell Engineering.

±
0 200100

Feet

Note
1 - Piezometric surface contours were inferred using groundwater levels
     measured on July 24, 2017 and should be considered approximate.
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FIGURE 3-9
SEPTEMBER 2017
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Note
1 - Piezometric surface contours were inferred using groundwater levels
     measured on September 14, 2017 and should be considered approximate.



 

 

APPENDIX A – MONITORING WELL BORING LOGS, CONSTRUCTION 
DIAGRAMS, AND DEVELOPMENT FORMS 

  



4.2/ 5

3.3/ 5

2.7/ 5

SILT - Brown 10YR 4/3, Dry to Damp.

SAND - Light Grayish Borwn 10YR 6/2, Very fine
grained, loose, dry.

SANDY SILT - Very Dark Gray 10YR 3/1, moist.

SAND - Very Dark Gray 10YR 3/1, Very fine to
fine, becomes wet at 11.5.

CLAY - Very Dark Gray 10Y 3/1, with silt, moist.

NA

ML

SP

SM

SP

CL

1612

1616

1622

BPU MW Network Enhancements

30

Project No.

88019

10-19-1516.31

Drillers (s)

8.25

Depth to WaterBedrock Footage

Project Name

Hole Size

30

No. Of Samples

Razek Environmental, LLC

Overburden Footage

Location

10-19-15 10-20-15

No. Core Boxes

Date

745.4 ft.  NAVD 88

To

Drilling Rig

--0

MW-2A

--

7822 DT Macrocore

Kevin Bolling

1  of  2

Drilling Company

Kansas City, Kansas

4-GAS

Tony Poulter & Rob Ray

HSA

Type of
Sampler

Ground Elevation

Air Monitoring Equipment

Boring Number

Page

Total Footage

Date MeasuredDrilling Type

Field Observer (s)

Latitude
Longitude

323923.74
2250166.32

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time
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3.1/ 5

2.1/ 5

2.8/ 5

CLAY - Very Dark Gray 10Y 3/1, with silt, moist.

SAND - Very Dark Gray 10YR 3/1, Some silt,
fine to medium graind, moist.

SAND - Strong Brown 7.5 YR 5/6, medium
grained, moist to wet.

SAND - Dark Gray 10 YR 4/1, Some silt, wet,
loose.

SAND - Strong Brown 7.5 YR 5/6, Wet.

SAND - Brown 10YR 4/5, medium grained,
loose, wet, medium to coarse trace gravel at 27
ft.

SAND - Gray 10YR 5/1, fine grained, wet.

NA

CL

SM

SP

SM

SP

SP

SP

Observed Water
Level at 16:31

1627

1631

1638

Project Name

Boring Number

Page

Date88019

MW-2A

Project Number

BPU MW Network Enhancements 2 of 2

10-19-15

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time

31
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5/ 5

3.4/ 5

2.5/ 5

SILT - Dary Grayish Brown 10Y 4/2, Trace Clay,
Plant Roots, Dry.

SAND - Light Grayish Brown 10YR 6/2, fine
grained, loose, dry.
SILT

SAND - Light Grayish Brown 10YR 6/2, fine
grained, loose, dry.
SILT - Dark Grayish Brown 10 YR 3/2, Some
clay, soft, damp.

SAND - Light Grayish Brown 10YR 6/2, fine
grained, poorly graded, loose, damp.

NA

MH

SP

SW

MH

SP

933

935

941

BPU MW Network Enhancements

34.5

Project No.

88019

10-19-1521.7

Drillers (s)

8.25

Depth to WaterBedrock Footage

Project Name

Hole Size

34.5

No. Of Samples

Razek Environmental, LLC

Overburden Footage

Location

10-19-15 10-19-15

No. Core Boxes

Date

748.0 ft.  NAVD 88

To

Drilling Rig

--0

MW-8A

--

7822 DT Macrocore

Kevin Bolling

1  of  3

Drilling Company

Kansas City, Kansas

4-GAS

Tony Poulter & Rob Ray

HSA

Type of
Sampler

Ground Elevation

Air Monitoring Equipment

Boring Number

Page

Total Footage

Date MeasuredDrilling Type

Field Observer (s)

Latitude
Longitude

323462.51
2249347.76

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time
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3/ 5

2.8/ 5

/ 5

SAND - Dark Gray 10YR 4/1, Fine grained,
some silt, poorly graded, damp.

SAND - Light Grayish Brown 10YR 6/2, Medium
grained, poorly graded, loose, damp.

SAND - Yellowish Brown 10YR 5/6, Medium
grained, loose, moist to wet.

SAND - Gray 10YR 6/1, Fine Grained, wet,
loose.

NA

SP

SP

SP

SP

SP

Wet
Observed Water
Level at 10:04

Becomes Medium
Grained

949

952

1003

Project Name

Boring Number

Page

Date88019

MW-8A

Project Number

BPU MW Network Enhancements 2 of 3

10-19-15

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time
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Drilling Log, continued
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/ 4.5

SAND - Gray 10YR 6/1, Fine Grained, wet,
loose.

NA

SP

End of Boring @ 30
ft bgs

1010

Project Name

Boring Number

Page

Date88019

MW-8A

Project Number

BPU MW Network Enhancements 3 of 3

10-19-15

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time

48
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Drilling Log, continued
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3.3/ 5

3.5/ 5

/ 5

SILT - Very Dark Grayish Brown 10YR 3/2, Dry.

SAND - Yellowish Brown 10 YR 5/4, Fine
grained, trace silt, loose, damp.

SILT - Dark Grayish Brown 10YR 4/2, Some
sand, moist.

SAND - Light Yellowish Brown 2.5Y 6/3, Fine
grained, loose, damp.

NA

SM

ML

SP

1330

1324

1330

BPU MW Network Enhancements

30

Project No.

88019

10-19-1516.1

Drillers (s)

8.25

Depth to WaterBedrock Footage

Project Name

Hole Size

30

No. Of Samples

Razek Environmental, LLC

Overburden Footage

Location

10-19-15 10-19-15

No. Core Boxes

Date

743.0 ft.  NAVD 88

To

Drilling Rig

--0

MW-10

--

7822 DT Macrocore

Kevin Bolling

1  of  2

Drilling Company

Kansas City, Kansas

4-GAS

Tony Poulter & Rob Ray

HSA

Type of
Sampler

Ground Elevation

Air Monitoring Equipment

Boring Number

Page

Total Footage

Date MeasuredDrilling Type

Field Observer (s)

Latitude
Longitude

323845.38
2249728.55

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time
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2.5/ 5

3/ 5

3/ 5

SAND - Light Yellowish Brown 2.5Y 6/3, Fine
grained, loose, damp.

SAND - Light Yellowish Brown 10YR 6/4,
Medium to coarse grained, loose, damp.

SAND - Grayish Brown 10YR 5/2, Fine grained,
loose, wet.

SAND - Grayish Brown 10YR 5/2, Fine to coarse
grained, well graded, wet.

SAND - Gray 10YR 5/1, Fine grained, poorly
graded, wet.

NA

SP

SP

SP

SW

SP

Observed WL at
13:20

1332

1338

1348

Project Name

Boring Number

Page

Date88019

MW-10

Project Number

BPU MW Network Enhancements 2 of 2

10-19-15

Sample
Desig.Class

Remarks/
Water Levels

Blow
CountDepth BH

PID (ppm)

BZ SRecov.Description
Run/
Time
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AnoN OF WATER WELL: 
: Vvand<l'tte v. sw · v. 

nee and.dl,_ from ll8aAISI1own cr d1)1.- addr- c1 woU U·locaUid wi1hin d1y? 

.o N. 55th Strettt Kansas City, Kansas · 
.· 

:ATE WEU!s I...OCATI~N wiTHW oEPlli OF COMPL.ETEI waL ...• ~;r. :..· ....... 11. _EI.EYATION: ... : ~ ··~ :r: i,~~ ~,9 ............. : , .. ::. : .. · •. 
1 

"X" IN BECTIO~ BOX. o.¢1($) GrotJndwaler Enooun1ored 1. ~-~ l> ~ • · · . · • ' • . · ·II.. 2. · :, : ; : • • ;:.; : • • ;. ; i ·. ; ft. · 3: • ,' • • : · : : • ; • • · : · · • . h. . . . . . 13.5 . . .... ·. .. ·. · .. :· 9/liS/82 . ! , I Wa.L S STATIC WATER LEVEL .... , .. ; , •.. ft. t>elow land aurt..., measured on rno/dayiyr. . ....... , .• , .• , ... I I . . . .. . . ., .. .., .. .. . . . . . . 
,..,;NW-- --NE-- .; Pumptestdala: Wellwalet"!_""·: .. :"·"··,,,ft.afler;:,·/'-':;._.··,• hours_~, .... :: .... ; gpn 

1 . 1 EGt. Vltld •• · •••••• gpm: Well water was• ............ fl_after ...•. i;·:, •: .. .-c·.: l)aunl pilmplng·. : •.• , ..... ... '· .. gpn 
·I·· I BoteHolelllama~ ..... ~ .... ln. CO •• · •• ,.~?.: .. ;.,;· .. ft.,·w;·,;::·~·::;::.-.· ... ,.:·j;;_ .. IO .'.-;.;;,,,: .•.• ;;;,, .. H 
I · I E WEU. WATER TO BE USED AS: . 5 ·Pubao water wP!XY : .• '; a:Afi .:0'!'fitl0n!"Ji · .• :.}i·r~.WoiiJ·. ·. :. ; . 

1-- s~-- I 1 DomesUc .. 3 Feodlol 6 Oilfield walor GUWIY .. · II ~ring •· :. : '1# oti:J!ir(~ below) 
.I -- Sl -- 21rrlgadan 41ndustrial 7 LuwnandgardenOnfY ~adonweU ... :·_.;;;·,;· ..... ;·;·,:-.. ·,;,;,' ....... 

I · Wu a ciMimk:Bllblll::t8tiologiC111 ~ •ubmit18d to Deportment?'Yes:.,_.L·:.,::.No ·~.. ; Uy.,.,-mnllillyiyi'·,...(llplft wil:i. "" 
nVt1Gd . . Wal8r Well OOsln!Gcted? YWi. · :z.· .. ·· No. · / · . 

fPE OF BLANK CASING USED: S Wrough1 Iron 8 Concro10 tilo · · · CASING JOIIIITS: Glll8d ·, ~~ •• Cl8rnped ••••.• 
" SIGel · ·- 3 RMP (SA) . II AGOe&IO$-CGrnen1 a Othor (spocify be ..... ):· : · .. · ., . · •· . ·:· · ·:·.:weldeci. : • ·,:, ; ;· .•: ; ; ·: ... ·: . 
j>vc 4ABs 1 PlberQiao& ........... ; ....... : •.• : ~ • • :. .' nu ... iled ••. ~-·• : ..... ; • ·• : .. .. 

t casing~ •.•••• 4. .... . ln. co ... .1.2. ...... fl. Dla ............. ln. 10 •••• ; ....... ,ft.;· 01a • • :;:,.: .. :. · .. • .·1n.·ro .. ;i, ;·; •• : .:; ·•· ... ft 
'Ill~ &bow land IIUif-.. .24 ... : . ........ lh., weight ..... • l-.-.9~ ........... ; .lb&Jtl; w;.n~oo: gauge No .. ·.:. ;_;,:.:: ::: .. · .. 

OF SCREEN OR PERFORATION MATERIAL: d(Pvc . : : · · 10. Aobcnllcls..;,m.;.,t . 0: .. :, . . 
.. S1MI 3 SlainleSa illeel 5 f'obofgrass 8 RMP (SR) 11 Othot (~ .... ': , ; : .. ;·,: ,' ...... 
2 Bnlu 4 ~od 111001 8 Concrete tile 9 ABS . .·. , •·. '12 N,;,. Used (.;p.,. IlDia) . . . . 
;N OR PERFORATION OPENINGS ARE:: 5 Gauzed wrapped .(#)Saw CIJI·· . . · ·,. 11. Norie (oPen nOle) 
Con1lnuoua alai 3 Mil """ 6 Wil'll wrapped ~ g. Drilled hole8 .. . . . . . 

2 l..wYered slurllr 4 Key pun!hld 7 T0tch ad . 10 Oilier (specify) •• ; .. ; • , : ; ..... ; , ;'. : ; .. , .. • 

From .... l2.,,,,,,,,, fl. lo •..•••• 32 .. , .. , .. ~ .. Ftom .•• ;·-;-;,, ::,,., •• :, ft.:tO •. ::, .••.• ,·, ·:·: :·. ,., •. ~ 
From .................. fl. 10 .•.•....••....•• :ft.. From·· •• ·, • .. · ·• ·: ; : • ' ....... .-it. 10 .. ·: : .-. ' • :,. : : .••. ,;· •• .-.h 
From.· .••. lQ ....... '. fl. to .. ' •.•. 3.2 .... '' ,ft., From.:;~.·.:.·.·.·.';· ..... . :~~:'io .. : . .'::;, ..... -.• : ·.· .... -~ 
From ft. to fl. From . · · . · :: tl: t<>. · • : .,,: ·: • h 

, CrFORATED INTERVALS: 

GRAVEL PACK INTERVALS: 

'Jlll' MATERIAL: 1 Noaa oomant · 2 Comont groul 3 BeniOn~e 4·01her • ; •.• : •• .'. :. :; ; • ·• ·, • ••• :, • ; .• : :· • • • • • • • • 
lnteNals: Frorn ..... a ..... n.ta ....... 10 .. n .. From ............ ft. to ...... :.: . .-: ft., ·Ft<Wn .... :: ..•.. :;.fl.IO .:·:.) .. ;.;, .. h 

lis ""' - ..,...,.. at possible eonlal111-.: 10 ~pane . . . 14 ~ :-· well 
. Sepdc tank 4 l..oulrai lines 7 p~ privy 11 Fuol·~. .;~··Oil~ ...... 

Sewer linea 5 CM& pool a Saw ago lagoon 12 FertiiWit 9101'11Qe i 18 other (speedy below) 

3 Wmstighl oewer tines 8 Seepage pit 9 Feedyald 13 1...-ndo olo<119'1 • , • ·~~ .• ~Q~Q. .• · . .',., · · · • · · 
"''"' ftNn -~ - 1-ku • ""V faet? .1:80 I 

lc 1'Cl 1 r 1 or. I'Rnu Tl'l 

. . 

. 



; 

.•.•.• ~ ._1·. • • 

· Fonn wwe-s· · KSA 828·121 

'10!-1 OF WA'rn·vn=u: .. ; Frr-y j. 
: Vv t: · . •· v •.•. 

Range Number 
R . ., 

r- and dlreclion from ,...,_.faWn or clfy - ol well ~ loCGI8d IM1hin city? 
240. N ••. ~15tb Street· -~usaa City, J:Canaas . 

WEJJ. ~· Boara· of· Pub lie· Utili ties. . .... 
!!Cot #, : 700 111:an~ta · ... venue. · · . · ~ · · Board of AgricultUre, Division at Willer Reeou~ 

: 18 ZIPCode . ·;. lCaJiaas •CitJI', ·b.iiSas 66101 AWicatiOnNumber:. ' 

'*'"\J'ie~~~~ WIJH tl PEP'tf:l OF COMP,L£TED.WELL •••. Sl. ........ lL EU;VAT~: .• , ; 7.45., 0.0. , .. : ..... : , : '.' : . ·. : ... . 
. ·· ~ • . "· · : Oep,.(s~~rO\!nciW;I!ltr Enc;ourilered 1 •. ~., .-.·.10 .. : ,, .· .. ft.. 2 .................. ft. 3 .... :: ...... : ..... 1!. 

·· l · : . . ~E\J,..'S:STAT.IC -W:~'ICR LEvEL : .. ~0 ..... tt. be~ iai.d sudace measured on r1'4/dayiy;. : .. 11/11! tl2 .. .. 
!-• toN/ -- • •. NE ;... : " . · · ,; .• _pump INI dalil: · · Wel.W- waa. . ;., , • . :·; ·., :. ft. aher . , , , • ; .... , hours pumping , • , ....... , gpm 

1 1 · •Est. Vfeld ·:.; ... ,• .•.. gj,m:··. Well water .;.s .. ; . :. : .... .:·tt..aflllr ........... hours pum.plng ..... : ...... gpm 

· 1 1 E eorei-lol<> ~- ; '·' ·.8. , ~.ln. 10 : .•.. ; • ..l~l.. ,.; ; , .. '; .1!., and ..... :., ..... :· .. :.: .ln. 1Q .......... : .. .. 11. 
l . 1 WELL WATl'R T0'6E USED AS:. · ~.Pt.IJIIo waler Ollpply · 8 Air conditioning 11 lnJOC!Ion well . 

. : 1. D<immuo · :. ·~ F&.idiot · . 8 .Oil neid wiirer suppty . Q .. OAWII!IIIing · 12 O!h9r (Specify bei<WII 

--;.:: -- .,;. ~ •• · · ·21rrig.tion . •lnduslrial -7 Lawnandgarden'?"ly·~wetl .:.: .. ;; ............ : ..... ,: .. . 

..._ __ ;...;.~!--·_,_1_. __. 'W;u; a dle~loglcal sample .UU!Imltled 10·~7 Yea ...... : ..... No ..... :X: .... ; II yos, rooldaytyr aampia was sut> 
S rn/tfed • . . Wa!M WaU Dlslnler:te<l? Yea 'l[·· NO . 

PE OF BlANK c;:ASING U~D: , , 5 WfOU9ht lmn 8 Cono:nlul Uilo CASING JOINTS: 'Glued : . X. •• Q&mped •..• , . 

~ - • .3 RMP (SR) . · . 6 ~men1 9 Olher (spiCily below) • . ~ ..... , .......... .. 
_ C .. : -: . 4 ABS "· · 7 FobetQI:l&s · . ; .- .... • ................. :.. . 'l'ht8ad.d. .... ; ... : .. .... . 
CIIOil!g w.r-r · :. ;·, • •. · ... ~.ln. 10 ... ll ...... ft., Dla ......... ' •• ;·,.ln. 10 ......... , ; .. ft., Dla .• ,; .. , ••.•. ; 1/1:·10 ........ , , •. , ft. 

- height - land surface .... : 24 .......... t..: ...;ighl ...... 1.~98 ..... .' . ·; . : .· .. lboJI!. wau thlcl<neoc 01' gauge No: .. : ..... : .. ..... ' . 
lF SCREEN OR PERFQRATION MA'ICRIAL: t!)'VC 10 ~ 

1 Sloel 3 Slain!-. SIMI · _5 Fobo<1JiaSS 8 AMP (SR) 1 1 Other (speejfy) , • ; , , , , , • , , ••• ; .. .' .. 
2, llrus 4 Galvanized .- 6 Concrole Ul& 9 ABS 12 None used (open hole) : · · 

.N OR PEAI>ORAliOH OPENINGS ARE: 5 Gauzad WfllllPI>d (ilsaw CUI . . · 11 None (open hol8) 

Comin<M>us slOt 3 Mill eiOt 6 Wire wrapp6d 9 Drilled holes 

2 LOWe< eel _, 4 Key punched 7 Torch cut
3 1 

10 0!1\ar (oper:ity)' ........ :-................ : . 
. '~I!RFORA INTER\1 • 11 . ·. . . · :, TED ~· From .............. , .. ft. 10 .................. ft.. From ........ , ...... : •. ft. 10 ... , ............ ,.,ft. 

. . Ftom ..... 'io ........ tt. ro ... '31' ......... tt., Fmm ...•.....•..•. •• ·- "· ,, .•.••••......•... It 
GRAVEL PACK INTEIIVAl.S:. Ftom .................. 1!. 10 ............... ,I!., From .................. ft. 10 .. , ................ It 

' Fmm · 1!. 10 ft. From · . • .ft. 10 I! 
'lliT MA 'ICRIAL: · 0. Na!d Cemerr1 . (!J:ement grout 3 6enroMD 4 Other ....•.•• , , ••.• , ; •• , , , , , , ..•• , , • , •• , ••. 

• .mervalo: From ........... ,ft. 10 •· ... ~~ ..... ft., Fmm ............ 1!. 10 ........... , ft., Ftom ..... .- ...... tt. 10 ..... : ...... It 
Is lhll noarao1 liOUtOit ol posalble oontarninalion: 10 l.iwlsiOGk pena 14 Abandoned wal4r woll 

s.¢c tan1c 4 lAzlnll r"""' 7 Pit privy I 1 Fuel storage 1 B Oil wet IlGas well' 
s..- li- 5 Cesa pool 6 66wage lagoon 12 Fert!llzar S1onlge •16':01har (spe¢)1 belOw) 

iSh p d 3 Watartighl- A,_ 6 pit g Feedyard ~n=~oo • · · · · .... · .. t,l~ .. · · · .. · · · · · · corn well? 
_T( 1..1: LOG TO :LOG .. , 

• o •• clgey silt . 

,Q 13: .• 0 • ... 1 i'" fine 11e.nc 
. 

. 

- .., Ofl ~OOWNEA'S C~RTIFIOA'l'ION: This w4'lat' well""' ... :~~) c:.onsuuc&ad. (2) reoot\I.II"Udad, or (:!.) pluOQGG undor my juritidlctJo:" and w.a 
-on (-.ld&y/y-1 ... ).,/';.,O/.B3 .............. :. . . . . . . . . . . . . . . . . . . and tn\Sreoord to vuototha !>Ml_ol my~loMg8 and bali<tl. Kansa 
r won Conv"""'(" l..ic:<lnso No. . • ;1..0~ ............ , . Thl& W8l&r Well Aeootd was oomJ>~eted on (motday/yr) ... ; f.l, /.~·,'· ....... · · · · · · · · · · · 
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Well Development Form Page 1 of 

Project Number: Weil Number: /^\\ 

Project Information Elevation of Well 

Facility Name: C R(PU -A J C d U  r Y \ A l/T O-ee 1 <d Ground Surface Elevation (GS): 

Location: N E Top of Casing Elevation (TOC): 

Well Information Well Volume Calculation 

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

Date Well Installed: 10 — 2®- • C-" 

Well Volume Calculation 

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

Total Depth of Well: 3>/. S1ST" feet from ^TtTT C 

Well Volume Calculation 

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

Depth to Top of Screen: feet from £> ~fryz 

Well Volume Calculation 

1 well volume (gallons) - initial height of water column (ft) x 0.0408 x (casing diameter (in))2 Length of Casing Screened: -C7* feet 

Well Volume Calculation 

1 well volume (gallons) - initial height of water column (ft) x 0.0408 x (casing diameter (in))2 
Type of Formation Screened: <£ O 

Well Volume Calculation 

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

Well Development Method 

Equipment: Po Method Description: 

Surge Bail 

Airlift Pump 

Observations During Well Development 

Date Time 
Depth to 

Water* (ft) 
Total 

Depth* (ft) 
Fluid Removed Temp, 

(degrees F) 
PH 

(units) 
S.C. 

(S/cm) 
Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) Date Time 

Depth to 
Water* (ft) 

Total 
Depth* (ft) Gallons Total 

Temp, 
(degrees F) 

PH 
(units) 

S.C. 
(S/cm) 

Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) 

' > / . r r  — — / ( o . C  G?r n a> cx>? 

HZS-Z- ~Z.\ *lQ . ^ <r / 5,3 C . f .  f mo o e / l  
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* From TOC unless otherwise noted in Remarks 051801 Form W£D-KC-6-1 



Well Development Form Page 1 of 

Project Number: \ *Tf Well Number: />4 lO ^/Q-

Project Information Elevation of Well 

Facility Name: Kc C\ ftl J .A.< for Ground Surface Elevation (GS): 

Location: N E Top of Casing Elevation (TOC): 

Well Information Well Volume Calculation 

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

Date Well Installed: 10 — \,C\ - |_S* 

Well Volume Calculation 

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

Total Depth of Well: T5, •"$> 3>5?s feet from "T O C_ 

Well Volume Calculation 

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

Depth to Top of Screen: ""J-, feet from TO-? 

Well Volume Calculation 

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

Well Volume Calculation 

1 well volume (gallons) = initial height of water column (ft) x 0.0408 x (casing diameter (in))2 
Type of Formation Screened: '~,/r\ ^ 

Well Volume Calculation 

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

Well Development Method 

Equipment: 1Po«W Method Description: 

Surge Bail 

Airlift Pump V 

Observations During Well Development 

Date Time 
Depth to 

Water* (ft) 
Total 

Depth* (ft) 
Fluid Removed Temp, 

(degrees F) 
pH 

(units) 
s.c. 

(S/cm) 
Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) Date Time 

Depth to 
Water* (ft) 

Total 
Depth* (ft) Gallons Total 

Temp, 
(degrees F) 

pH 
(units) 

s.c. 
(S/cm) 

Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) 

l i o o  .— — 1 7 . M  n- \  1 3/6^-

i / «  I  ">.o J  t ' O  I d - Z Q  
-2© — 7 . 0  isrso 

l l M  o  l(o.3> 7.2S /(*,? 
n.HAT Vo j W . O  n?i6 T.t.r 
i t un 

<r 2c-.e>C- > 0 CaO (*'7 ntc  6 573 

}-*. t>0 & - ^ 5 .  3 . < £  I o "7'\ / s .  *  J 7 «l1S 6 <?; 

* FromTOC unless otherwise noted in Remarks 051801 Form WCD-KC-6-1 



Well Development Form Page 1 of 

Project Number: | Well Number: — 1 

Project Information Elevation of Well 

Facility Name: [5 C. G, P U Caof Ground Surface Elevation (GS): 

Location: N E Top of Casing Elevation (TOC): 

Well Information Well Volume Calculation 

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

Date Well Installed: ^ \ e,_q 

Well Volume Calculation 

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

Total Depth of Well: 3 6 feet from T~o c 

Well Volume Calculation 

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

Depth to Top of Screen: "Z-H. feet from Poc_ 

Well Volume Calculation 

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

Well Volume Calculation 

1 well volume (gallons) - initial height of water column (ft) x 0.0408 x (casing diameter (in))2 
Type of Formation Screened: Q 

Well Volume Calculation 

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

Well Development Method 

Equipment: 11. - 00 V* .aaP Method Description: 

Surge * Bail 

Airlift Pump 

Observations During Well Development 

Date Time 
Depth to 

Water* (ft) 
Total 

Depth* (ft) 
Fluid Removed Temp, 

(degrees F) 
pH 

(units) 
s.c. 

(S/cm) 
Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) Date Time 

Depth to 
Water* (ft) 

Total 
Depth* (ft) Gallons Total 

Temp, 
(degrees F) 

pH 
(units) 

s.c. 
(S/cm) 

Turbidity 
(NTU) 

Fluid Appearance and Remarks 
(color, odor, etc.) 

!5> ZjT 3<q > 3S — W-(o Cx=YL 
i < .  m 1 < ¥ .  U f c >  5 5 l b . 3  {..7 
is z <? t<7 (rM 5 10 IL.SL tr. ̂  \3<70 "bltl 
is 3s 3 Is 15.-7 M 1 3 9 D  3SC£> 

1 S3 3 \3 .77 3 ~u> 15-6, 6 - 3  IT&O 7337 
1 \7 .73 5 •2*- 1 5 - 5  6-2 i 750 3M-<? 
1 5  3 - 7  I P - 7 6  5 ( STS l 3^ 

19,37 l < t . 7  7  5 3c ?S.S- 5/6 / VoO 35-1 

15 H I Vc i s .gr  6.6 16 1 
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* From TOC unless otherwise noted in Remarks 051801 Form WCD-KC-6-1 



 

 

APPENDIX B – HYDRAULIC TEST DATA 
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST1.aqt
Date:  11/03/15 Time:  07:31:19

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  1.498 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01541 cm/sec y0 = 1.273 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:31:55

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.498 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  273

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0. 1.498 13.7 0.01122
0.1 1.432 13.8 0.00949
0.2 1.323 13.9 0.01035
0.3 1.229 14. 0.00949
0.4 1.145 14.1 0.01208
0.5 1.069 14.2 0.01294
0.6 1.008 14.3 0.01467
0.7 0.9524 14.4 0.01553
0.8 0.8963 14.5 0.01639
0.9 0.8515 14.6 0.01726
1. 0.8049 14.7 0.01726
1.1 0.7669 14.8 0.01639
1.2 0.7298 14.9 0.01553
1.3 0.6945 15. 0.01726
1.4 0.6591 15.1 0.01726
1.5 0.6298 15.2 0.01553
1.6 0.597 15.3 0.01726
1.7 0.5702 15.4 0.01467
1.8 0.5452 15.5 0.01381
1.9 0.5193 15.6 0.01208
2. 0.4986 15.7 0.01294
2.1 0.4771 15.8 0.01294
2.2 0.4546 15.9 0.01122
2.3 0.4348 16. 0.01208
2.4 0.4149 16.1 0.01294
2.5 0.3951 16.2 0.01208
2.6 0.3787 16.3 0.01208
2.7 0.3649 16.4 0.01122
2.8 0.3503 16.5 0.01294
2.9 0.3347 16.6 0.01294

11/03/15 1 07:31:55



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3. 0.3201 16.7 0.01208
3.1 0.308 16.8 0.01122
3.2 0.295 16.9 0.01122
3.3 0.2838 17. 0.01122
3.4 0.2726 17.1 0.01208
3.5 0.2623 17.2 0.01208
3.6 0.2519 17.3 0.01035
3.7 0.2433 17.4 0.01122
3.8 0.2338 17.5 0.01035
3.9 0.2252 17.6 0.01122
4. 0.2165 17.7 0.01035
4.1 0.2088 17.8 0.01035
4.2 0.2001 17.9 0.01035
4.3 0.1915 18. 0.01035
4.4 0.1846 18.1 0.00949
4.5 0.1777 18.2 0.01035
4.6 0.1708 18.3 0.00949
4.7 0.1648 18.4 0.01035
4.8 0.1587 18.5 0.01035
4.9 0.1536 18.6 0.01035
5. 0.1484 18.7 0.00949
5.1 0.1423 18.8 0.00863
5.2 0.138 18.9 0.00863
5.3 0.1329 19. 0.00863
5.4 0.1277 19.1 0.00863
5.5 0.1234 19.2 0.00777
5.6 0.1191 19.3 0.0069
5.7 0.1147 19.4 0.00518
5.8 0.1113 19.5 0.00518
5.9 0.107 19.6 0.00604
6. 0.1035 19.7 0.00604
6.1 0.1009 19.8 0.0069
6.2 0.09835 19.9 0.00604
6.3 0.09403 20. 0.00604
6.4 0.09231 20.1 0.00518
6.5 0.08886 20.2 0.00518
6.6 0.08368 20.3 0.00518
6.7 0.08023 20.4 0.00518
6.8 0.07764 20.5 0.00432
6.9 0.07419 20.6 0.00518
7. 0.07333 20.7 0.00518
7.1 0.07074 20.8 0.00518
7.2 0.06902 20.9 0.00518
7.3 0.06729 21. 0.00518
7.4 0.06557 21.1 0.00432
7.5 0.06298 21.2 0.00518
7.6 0.06212 21.3 0.00432
7.7 0.06125 21.4 0.00432
7.8 0.05953 21.5 0.00432
7.9 0.05608 21.6 0.00518
8. 0.05608 21.7 0.00432
8.1 0.05263 21.8 0.00432
8.2 0.05176 21.9 0.00432
8.3 0.05004 22. 0.00432
8.4 0.04831 22.1 0.00432
8.5 0.04659 22.2 0.00345
8.6 0.044 22.3 0.00345
8.7 0.04659 22.4 0.00345
8.8 0.04486 22.5 0.00432
8.9 0.044 22.6 0.00345
9. 0.04314 22.7 0.00345
9.1 0.04314 22.8 0.00345
9.2 0.04141 22.9 0.
9.3 0.04055 23. -0.00086
9.4 0.03882 23.1 -0.00086
9.5 0.03796 23.2 -0.00086

11/03/15 2 07:31:55



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.6 0.03796 23.3 0.00086
9.7 0.03623 23.4 0.00086
9.8 0.03451 23.5 0.00086
9.9 0.03451 23.6 0.00259
10. 0.03365 23.7 0.00173
10.1 0.03192 23.8 0.00173
10.2 0.03106 23.9 0.00173
10.3 0.0302 24. 0.00259
10.4 0.0302 24.1 0.00259
10.5 0.0302 24.2 0.00259
10.6 0.02761 24.3 0.00259
10.7 0.02761 24.4 0.00259
10.8 0.02675 24.5 0.00173
10.9 0.02588 24.6 0.00173
11. 0.02502 24.7 0.00173
11.1 0.02502 24.8 0.00173
11.2 0.02329 24.9 0.00259
11.3 0.02243 25. 0.00259
11.4 0.02157 25.1 0.00259
11.5 0.01984 25.2 0.00259
11.6 0.01898 25.3 0.00259
11.7 0.01812 25.4 0.00259
11.8 0.01898 25.5 0.00259
11.9 0.01984 25.6 0.00345
12. 0.02071 25.7 0.00259
12.1 0.01984 25.8 0.00259
12.2 0.02071 25.9 0.00259
12.3 0.01898 26. 0.00345
12.4 0.01812 26.1 0.00259
12.5 0.01639 26.2 0.00259
12.6 0.01726 26.3 0.00259
12.7 0.01726 26.4 0.00259
12.8 0.01639 26.5 0.00259
12.9 0.01639 26.6 0.00259
13. 0.01467 26.7 0.00259
13.1 0.01381 26.8 0.00259
13.2 0.01381 26.9 0.00259
13.3 0.01294 27. 0.00259
13.4 0.01294 27.1 0.00259
13.5 0.01294 27.2 0.00259
13.6 0.01208

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01541 cm/sec
y0 1.273 ft

T = K*b = 54. cm²/sec

11/03/15 3 07:31:55
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST2.aqt
Date:  11/03/15 Time:  07:35:08

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  1.455 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01603 cm/sec y0 = 1.281 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:35:45

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.455 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  358

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0. 1.455 17.9 0.00259
0.1 1.407 18. 0.00259
0.2 1.304 18.1 0.00432
0.3 1.211 18.2 0.00345
0.4 1.134 18.3 0.00432
0.5 1.061 18.4 0.00432
0.6 0.999 18.5 0.00259
0.7 0.9438 18.6 0.00432
0.8 0.8825 18.7 0.00432
0.9 0.842 18.8 0.00345
1. 0.7963 18.9 0.00432
1.1 0.7592 19. 0.00345
1.2 0.7229 19.1 0.00518
1.3 0.6927 19.2 0.00345
1.4 0.6582 19.3 0.00432
1.5 0.6246 19.4 0.00432
1.6 0.597 19.5 0.00518
1.7 0.5685 19.6 0.00432
1.8 0.5435 19.7 0.00345
1.9 0.5202 19.8 0.00345
2. 0.496 19.9 0.00345
2.1 0.4762 20. 0.00259
2.2 0.4546 20.1 0.00345
2.3 0.4348 20.2 0.00345
2.4 0.4175 20.3 0.00432
2.5 0.3986 20.4 0.00518
2.6 0.3813 20.5 0.00518
2.7 0.3658 20.6 0.00518
2.8 0.3468 20.7 0.00518
2.9 0.333 20.8 0.00432

11/03/15 1 07:35:45



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3. 0.3183 20.9 0.00259
3.1 0.3071 21. 0.00345
3.2 0.295 21.1 0.00345
3.3 0.2838 21.2 0.00432
3.4 0.2735 21.3 0.00518
3.5 0.2623 21.4 0.00432
3.6 0.2528 21.5 0.00345
3.7 0.2424 21.6 0.00345
3.8 0.2329 21.7 0.00345
3.9 0.226 21.8 0.00345
4. 0.2174 21.9 0.00345
4.1 0.2088 22. 0.00345
4.2 0.2001 22.1 0.00345
4.3 0.1932 22.2 0.00259
4.4 0.1863 22.3 0.00259
4.5 0.1794 22.4 0.00259
4.6 0.1734 22.5 0.00259
4.7 0.1682 22.6 0.00345
4.8 0.1613 22.7 0.00259
4.9 0.1562 22.8 0.00345
5. 0.1501 22.9 0.00345
5.1 0.1441 23. 0.00259
5.2 0.1389 23.1 0.00259
5.3 0.1337 23.2 0.00259
5.4 0.1311 23.3 0.00345
5.5 0.1251 23.4 0.00345
5.6 0.1208 23.5 0.00259
5.7 0.1173 23.6 0.00345
5.8 0.1139 23.7 0.00259
5.9 0.1096 23.8 0.00345
6. 0.1053 23.9 0.00259
6.1 0.1018 24. 0.00259
6.2 0.09835 24.1 0.00345
6.3 0.09576 24.2 0.00345
6.4 0.09403 24.3 0.00345
6.5 0.08972 24.4 0.00345
6.6 0.08627 24.5 0.00345
6.7 0.08454 24.6 0.00432
6.8 0.08282 24.7 0.00345
6.9 0.08023 24.8 0.00345
7. 0.07764 24.9 0.00432
7.1 0.07678 25. 0.00345
7.2 0.07333 25.1 0.00432
7.3 0.07074 25.2 0.00432
7.4 0.06902 25.3 0.00432
7.5 0.06729 25.4 0.00432
7.6 0.06557 25.5 0.00432
7.7 0.06298 25.6 0.00432
7.8 0.06212 25.7 0.00345
7.9 0.06212 25.8 0.00345
8. 0.06125 25.9 0.00345
8.1 0.0578 26. 0.00345
8.2 0.05521 26.1 0.00345
8.3 0.05349 26.2 0.00345
8.4 0.0509 26.3 0.00345
8.5 0.04918 26.4 0.00345
8.6 0.04831 26.5 0.00345
8.7 0.04572 26.6 0.00345
8.8 0.044 26.7 0.00345
8.9 0.04227 26.8 0.00345
9. 0.04141 26.9 0.00345
9.1 0.04055 27. 0.00345
9.2 0.03882 27.1 0.00345
9.3 0.0371 27.2 0.00345
9.4 0.03623 27.3 0.00345
9.5 0.03451 27.4 0.00345
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.6 0.03451 27.5 0.00259
9.7 0.03365 27.6 0.00345
9.8 0.03365 27.7 0.00345
9.9 0.03278 27.8 0.00345
10. 0.0302 27.9 0.00432
10.1 0.0302 28. 0.00432
10.2 0.0302 28.1 0.00518
10.3 0.03106 28.2 0.00518
10.4 0.02847 28.3 0.00432
10.5 0.02847 28.4 0.00518
10.6 0.02761 28.5 0.00432
10.7 0.02761 28.6 0.00432
10.8 0.02675 28.7 0.00259
10.9 0.02761 28.8 0.00259
11. 0.02675 28.9 0.00345
11.1 0.02588 29. 0.00345
11.2 0.02588 29.1 0.00345
11.3 0.02588 29.2 0.00345
11.4 0.02416 29.3 0.00345
11.5 0.02157 29.4 0.00432
11.6 0.02071 29.5 0.00345
11.7 0.01898 29.6 0.00259
11.8 0.02243 29.7 0.00259
11.9 0.02329 29.8 0.00259
12. 0.02243 29.9 0.00345
12.1 0.02675 30. 0.00259
12.2 0.02675 30.1 0.00259
12.3 0.02588 30.2 0.00345
12.4 0.02329 30.3 0.00345
12.5 0.02157 30.4 0.00259
12.6 0.02071 30.5 0.00259
12.7 0.01984 30.6 0.00259
12.8 0.01984 30.7 0.00259
12.9 0.02071 30.8 0.00259
13. 0.01984 30.9 0.00259
13.1 0.02157 31. 0.00259
13.2 0.01812 31.1 0.00173
13.3 0.01726 31.2 0.00259
13.4 0.01639 31.3 0.00173
13.5 0.01639 31.4 0.00173
13.6 0.01467 31.5 0.00173
13.7 0.01467 31.6 0.00173
13.8 0.01381 31.7 0.00259
13.9 0.01294 31.8 0.00259
14. 0.01122 31.9 0.00259
14.1 0.01035 32. 0.00259
14.2 0.01035 32.1 0.00345
14.3 0.00863 32.2 0.00345
14.4 0.0069 32.3 0.00259
14.5 0.00518 32.4 0.00259
14.6 0.00259 32.5 0.00259
14.7 0.0069 32.6 0.00259
14.8 0.00777 32.7 0.00259
14.9 0.00604 32.8 0.00259
15. 0.0069 32.9 0.00345
15.1 0.00604 33. 0.00345
15.2 0.0069 33.1 0.00345
15.3 0.00518 33.2 0.00432
15.4 0.00604 33.3 0.00432
15.5 0.00518 33.4 0.00432
15.6 0.0069 33.5 0.00432
15.7 0.00518 33.6 0.00345
15.8 0.0069 33.7 0.00259
15.9 0.0069 33.8 0.00259
16. 0.0069 33.9 0.00259
16.1 0.00604 34. 0.00259
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.2 0.00518 34.1 0.00259
16.3 0.00345 34.2 0.00173
16.4 0.00432 34.3 0.00259
16.5 0.00432 34.4 0.00345
16.6 0.00345 34.5 0.00345
16.7 0.00345 34.6 0.00345
16.8 0.00345 34.7 0.00259
16.9 0.00259 34.8 0.00345
17. 0.00259 34.9 0.00259
17.1 0.00432 35. 0.00345
17.2 0.00432 35.1 0.00345
17.3 0.00432 35.2 0.00259
17.4 0.00432 35.3 0.00259
17.5 0.00432 35.4 0.00259
17.6 0.00345 35.5 0.00173
17.7 0.00345 35.6 0.00086
17.8 0.00259 35.7 0.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01603 cm/sec
y0 1.281 ft

T = K*b = 56.2 cm²/sec

11/03/15 4 07:35:45
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST3.aqt
Date:  11/03/15 Time:  07:38:52

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  1.627 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01656 cm/sec y0 = 1.431 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:39:14

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.627 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  194

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0. 1.627 9.7 0.04141
0.1 1.594 9.8 0.04055
0.2 1.5 9.9 0.03969
0.3 1.382 10. 0.03882
0.4 1.277 10.1 0.03796
0.5 1.19 10.2 0.0371
0.6 1.111 10.3 0.0371
0.7 1.047 10.4 0.03537
0.8 0.9921 10.5 0.03451
0.9 0.9403 10.6 0.03278
1. 0.8946 10.7 0.03192
1.1 0.8506 10.8 0.03192
1.2 0.8083 10.9 0.0302
1.3 0.7687 11. 0.0302
1.4 0.7307 11.1 0.0302
1.5 0.6962 11.2 0.02933
1.6 0.6643 11.3 0.02847
1.7 0.6341 11.4 0.02761
1.8 0.6056 11.5 0.02761
1.9 0.5789 11.6 0.02675
2. 0.5521 11.7 0.02675
2.1 0.528 11.8 0.02588
2.2 0.5038 11.9 0.02588
2.3 0.4822 12. 0.02588
2.4 0.4615 12.1 0.02588
2.5 0.4426 12.2 0.02502
2.6 0.4227 12.3 0.02502
2.7 0.4055 12.4 0.02502
2.8 0.3891 12.5 0.02416
2.9 0.3718 12.6 0.02416

11/03/15 1 07:39:14
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3. 0.3589 12.7 0.02329
3.1 0.3433 12.8 0.02329
3.2 0.3304 12.9 0.02243
3.3 0.3166 13. 0.02157
3.4 0.3045 13.1 0.02157
3.5 0.2916 13.2 0.01984
3.6 0.2804 13.3 0.01898
3.7 0.27 13.4 0.01984
3.8 0.2597 13.5 0.01812
3.9 0.2493 13.6 0.01984
4. 0.239 13.7 0.01984
4.1 0.2303 13.8 0.01984
4.2 0.2217 13.9 0.01984
4.3 0.2131 14. 0.02071
4.4 0.2045 14.1 0.02071
4.5 0.1976 14.2 0.01984
4.6 0.1898 14.3 0.01898
4.7 0.1838 14.4 0.01726
4.8 0.1769 14.5 0.01812
4.9 0.1708 14.6 0.01726
5. 0.1639 14.7 0.01898
5.1 0.1579 14.8 0.01639
5.2 0.1527 14.9 0.01639
5.3 0.1484 15. 0.01553
5.4 0.1432 15.1 0.01639
5.5 0.138 15.2 0.01553
5.6 0.1337 15.3 0.01553
5.7 0.1294 15.4 0.01467
5.8 0.1251 15.5 0.01467
5.9 0.1208 15.6 0.01639
6. 0.1165 15.7 0.01553
6.1 0.113 15.8 0.01553
6.2 0.1087 15.9 0.01553
6.3 0.1053 16. 0.01553
6.4 0.1027 16.1 0.01381
6.5 0.09921 16.2 0.01467
6.6 0.09662 16.3 0.01208
6.7 0.09317 16.4 0.01208
6.8 0.08972 16.5 0.01294
6.9 0.08713 16.6 0.01467
7. 0.08454 16.7 0.01294
7.1 0.08196 16.8 0.01208
7.2 0.07937 16.9 0.01294
7.3 0.07764 17. 0.01381
7.4 0.07506 17.1 0.01381
7.5 0.07247 17.2 0.01381
7.6 0.07074 17.3 0.01381
7.7 0.06815 17.4 0.01381
7.8 0.06557 17.5 0.01381
7.9 0.06384 17.6 0.01467
8. 0.06298 17.7 0.01467
8.1 0.06125 17.8 0.01381
8.2 0.05953 17.9 0.01381
8.3 0.0578 18. 0.01381
8.4 0.05608 18.1 0.01381
8.5 0.05435 18.2 0.01381
8.6 0.05349 18.3 0.01381
8.7 0.05176 18.4 0.01294
8.8 0.05004 18.5 0.01208
8.9 0.04918 18.6 0.01208
9. 0.04745 18.7 0.01122
9.1 0.04659 18.8 0.01122
9.2 0.04486 18.9 0.01035
9.3 0.04486 19. 0.00949
9.4 0.044 19.1 0.00949
9.5 0.04227 19.2 0.00949
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.6 0.04227 19.3 0.01035

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01656 cm/sec
y0 1.431 ft

T = K*b = 58.03 cm²/sec

11/03/15 3 07:39:14
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST4.aqt
Date:  11/03/15 Time:  07:41:54

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  0.7928 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01657 cm/sec y0 = 0.7015 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:42:18

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.7928 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  123

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.785 6.3 0.04659
0.2 0.7333 6.4 0.04486
0.3 0.6798 6.5 0.04314
0.4 0.6298 6.6 0.04227
0.5 0.5858 6.7 0.04141
0.6 0.5495 6.8 0.04055
0.7 0.5124 6.9 0.03969
0.8 0.4831 7. 0.03882
0.9 0.4572 7.1 0.03796
1. 0.4322 7.2 0.0371
1.1 0.4115 7.3 0.03537
1.2 0.3917 7.4 0.03365
1.3 0.3718 7.5 0.03192
1.4 0.3528 7.6 0.03106
1.5 0.3356 7.7 0.0302
1.6 0.3201 7.8 0.03106
1.7 0.3054 7.9 0.02933
1.8 0.2916 8. 0.02847
1.9 0.2795 8.1 0.02761
2. 0.2666 8.2 0.02761
2.1 0.2554 8.3 0.02761
2.2 0.2441 8.4 0.02588
2.3 0.2329 8.5 0.02502
2.4 0.2234 8.6 0.02502
2.5 0.2148 8.7 0.02329
2.6 0.2053 8.8 0.02157
2.7 0.1967 8.9 0.01984
2.8 0.1881 9. 0.01898
2.9 0.1794 9.1 0.01898
3. 0.1708 9.2 0.01984

11/03/15 1 07:42:18
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.1622 9.3 0.01898
3.2 0.1553 9.4 0.01898
3.3 0.151 9.5 0.01812
3.4 0.1441 9.6 0.01812
3.5 0.1406 9.7 0.01726
3.6 0.1346 9.8 0.01726
3.7 0.1294 9.9 0.01639
3.8 0.1242 10. 0.01467
3.9 0.1191 10.1 0.01467
4. 0.1147 10.2 0.01467
4.1 0.113 10.3 0.01467
4.2 0.1096 10.4 0.01467
4.3 0.1035 10.5 0.01639
4.4 0.09662 10.6 0.01639
4.5 0.09403 10.7 0.01553
4.6 0.09145 10.8 0.01467
4.7 0.08627 10.9 0.01294
4.8 0.08196 11. 0.01122
4.9 0.08109 11.1 0.01208
5. 0.07937 11.2 0.01208
5.1 0.07764 11.3 0.01294
5.2 0.07592 11.4 0.01467
5.3 0.07419 11.5 0.01294
5.4 0.07074 11.6 0.01467
5.5 0.06815 11.7 0.01467
5.6 0.06643 11.8 0.01294
5.7 0.06298 11.9 0.01035
5.8 0.06125 12. 0.01035
5.9 0.0578 12.1 0.00949
6. 0.05349 12.2 0.00863
6.1 0.05004 12.3 0.00777
6.2 0.04918

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01657 cm/sec
y0 0.7015 ft

T = K*b = 58.08 cm²/sec

11/03/15 2 07:42:18



0. 6. 12. 18. 24. 30.
0.001

0.01

0.1

1.

10.

Time (sec)

D
is

pl
ac

em
en

t (
ft)

WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST5.aqt
Date:  11/03/15 Time:  07:46:02

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  2.397 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01449 cm/sec y0 = 1.861 ft
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Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:46:21

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  2.397 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  296

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 2.279 14.9 0.02588
0.2 2.109 15. 0.02675
0.3 1.959 15.1 0.02761
0.4 1.808 15.2 0.02588
0.5 1.703 15.3 0.02502
0.6 1.605 15.4 0.02588
0.7 1.516 15.5 0.02502
0.8 1.44 15.6 0.02416
0.9 1.366 15.7 0.02416
1. 1.3 15.8 0.02243
1.1 1.238 15.9 0.02157
1.2 1.179 16. 0.02243
1.3 1.122 16.1 0.02157
1.4 1.067 16.2 0.02071
1.5 1.021 16.3 0.01984
1.6 0.9731 16.4 0.01898
1.7 0.9283 16.5 0.01984
1.8 0.8868 16.6 0.01898
1.9 0.8471 16.7 0.01812
2. 0.8109 16.8 0.01726
2.1 0.7773 16.9 0.01812
2.2 0.7419 17. 0.01639
2.3 0.7108 17.1 0.01639
2.4 0.6798 17.2 0.01726
2.5 0.6513 17.3 0.01639
2.6 0.6237 17.4 0.01726
2.7 0.5987 17.5 0.01639
2.8 0.5754 17.6 0.01726
2.9 0.5504 17.7 0.01553
3. 0.5288 17.8 0.01553

11/03/15 1 07:46:21
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.5081 17.9 0.01381
3.2 0.4874 18. 0.01467
3.3 0.4684 18.1 0.01294
3.4 0.4495 18.2 0.01639
3.5 0.4322 18.3 0.01467
3.6 0.4158 18.4 0.01467
3.7 0.4003 18.5 0.01381
3.8 0.3839 18.6 0.01208
3.9 0.371 18.7 0.01381
4. 0.3572 18.8 0.01208
4.1 0.3425 18.9 0.01208
4.2 0.3313 19. 0.01208
4.3 0.3183 19.1 0.01294
4.4 0.3071 19.2 0.01381
4.5 0.2959 19.3 0.01726
4.6 0.2847 19.4 0.01726
4.7 0.2743 19.5 0.01812
4.8 0.2648 19.6 0.01812
4.9 0.2554 19.7 0.01726
5. 0.2467 19.8 0.01639
5.1 0.2381 19.9 0.01553
5.2 0.2295 20. 0.01553
5.3 0.2226 20.1 0.01467
5.4 0.2148 20.2 0.01381
5.5 0.2079 20.3 0.01294
5.6 0.201 20.4 0.01381
5.7 0.1941 20.5 0.01381
5.8 0.1881 20.6 0.01381
5.9 0.182 20.7 0.01294
6. 0.176 20.8 0.01294
6.1 0.1708 20.9 0.01294
6.2 0.1648 21. 0.01208
6.3 0.1596 21.1 0.01294
6.4 0.1544 21.2 0.01122
6.5 0.151 21.3 0.01208
6.6 0.1458 21.4 0.01294
6.7 0.1406 21.5 0.01294
6.8 0.1372 21.6 0.01294
6.9 0.1329 21.7 0.01294
7. 0.1285 21.8 0.01208
7.1 0.1251 21.9 0.01208
7.2 0.1216 22. 0.01122
7.3 0.1182 22.1 0.01208
7.4 0.1156 22.2 0.01122
7.5 0.1113 22.3 0.01035
7.6 0.1078 22.4 0.01035
7.7 0.1044 22.5 0.01122
7.8 0.1009 22.6 0.01122
7.9 0.1001 22.7 0.01122
8. 0.09662 22.8 0.01208
8.1 0.09403 22.9 0.01122
8.2 0.09058 23. 0.01035
8.3 0.088 23.1 0.00949
8.4 0.08627 23.2 0.00949
8.5 0.08368 23.3 0.00949
8.6 0.08109 23.4 0.00949
8.7 0.07937 23.5 0.00949
8.8 0.07764 23.6 0.00949
8.9 0.07592 23.7 0.01122
9. 0.07419 23.8 0.01122
9.1 0.07247 23.9 0.01122
9.2 0.07074 24. 0.01208
9.3 0.06902 24.1 0.01122
9.4 0.06643 24.2 0.01208
9.5 0.0647 24.3 0.01122
9.6 0.06298 24.4 0.01035
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.06125 24.5 0.01122
9.8 0.06039 24.6 0.01122
9.9 0.05866 24.7 0.01208
10. 0.0578 24.8 0.01208
10.1 0.05694 24.9 0.01208
10.2 0.05521 25. 0.01208
10.3 0.05521 25.1 0.01208
10.4 0.05435 25.2 0.01122
10.5 0.05263 25.3 0.01208
10.6 0.05004 25.4 0.01122
10.7 0.04918 25.5 0.01035
10.8 0.04831 25.6 0.00949
10.9 0.04659 25.7 0.01035
11. 0.04486 25.8 0.01035
11.1 0.04486 25.9 0.01035
11.2 0.044 26. 0.01035
11.3 0.044 26.1 0.01122
11.4 0.04141 26.2 0.01122
11.5 0.04141 26.3 0.01122
11.6 0.03969 26.4 0.01122
11.7 0.03969 26.5 0.01208
11.8 0.03796 26.6 0.01122
11.9 0.0371 26.7 0.01122
12. 0.03796 26.8 0.01035
12.1 0.0371 26.9 0.00949
12.2 0.03623 27. 0.00949
12.3 0.03623 27.1 0.00949
12.4 0.03537 27.2 0.00949
12.5 0.03451 27.3 0.00949
12.6 0.03365 27.4 0.00863
12.7 0.03365 27.5 0.00949
12.8 0.03192 27.6 0.00949
12.9 0.03278 27.7 0.00949
13. 0.03106 27.8 0.00949
13.1 0.03106 27.9 0.00949
13.2 0.0302 28. 0.00949
13.3 0.02933 28.1 0.00949
13.4 0.0302 28.2 0.00949
13.5 0.02847 28.3 0.00863
13.6 0.02847 28.4 0.00863
13.7 0.02675 28.5 0.00949
13.8 0.02675 28.6 0.01035
13.9 0.02675 28.7 0.00949
14. 0.02675 28.8 0.00949
14.1 0.02675 28.9 0.00949
14.2 0.02675 29. 0.00863
14.3 0.02588 29.1 0.00863
14.4 0.02502 29.2 0.00863
14.5 0.02416 29.3 0.00863
14.6 0.02416 29.4 0.00863
14.7 0.02502 29.5 0.00949
14.8 0.02588 29.6 0.00777

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01449 cm/sec

11/03/15 3 07:46:21
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y0 1.861 ft

T = K*b = 50.8 cm²/sec

11/03/15 4 07:46:21
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST6.aqt
Date:  11/03/15 Time:  07:49:12

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  0.6806 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0168 cm/sec y0 = 0.5376 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:49:36

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.6806 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  99

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.6582 5.1 0.05003
0.2 0.6116 5.2 0.04831
0.3 0.5564 5.3 0.04486
0.4 0.5047 5.4 0.04313
0.5 0.4615 5.5 0.04141
0.6 0.4279 5.6 0.03882
0.7 0.402 5.7 0.03709
0.8 0.3787 5.8 0.03537
0.9 0.3597 5.9 0.0345
1. 0.3416 6. 0.03278
1.1 0.3244 6.1 0.03105
1.2 0.3088 6.2 0.02933
1.3 0.2942 6.3 0.02847
1.4 0.2804 6.4 0.02674
1.5 0.2674 6.5 0.02588
1.6 0.2528 6.6 0.02415
1.7 0.2415 6.7 0.02329
1.8 0.2295 6.8 0.02156
1.9 0.2183 6.9 0.0207
2. 0.2079 7. 0.01898
2.1 0.1976 7.1 0.01898
2.2 0.1881 7.2 0.01725
2.3 0.1794 7.3 0.01639
2.4 0.1717 7.4 0.01553
2.5 0.163 7.5 0.01466
2.6 0.1561 7.6 0.0138
2.7 0.1492 7.7 0.01294
2.8 0.1423 7.8 0.01208
2.9 0.1363 7.9 0.01121
3. 0.1294 8. 0.01035

11/03/15 1 07:49:36
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.1242 8.1 0.00949
3.2 0.1182 8.2 0.00862
3.3 0.113 8.3 0.00862
3.4 0.1078 8.4 0.00776
3.5 0.1035 8.5 0.00776
3.6 0.09834 8.6 0.0069
3.7 0.09403 8.7 0.0069
3.8 0.08972 8.8 0.00604
3.9 0.0854 8.9 0.00604
4. 0.08195 9. 0.00517
4.1 0.07764 9.1 0.00431
4.2 0.07419 9.2 0.00345
4.3 0.07074 9.3 0.00345
4.4 0.06815 9.4 0.00259
4.5 0.06556 9.5 0.00172
4.6 0.06211 9.6 0.00172
4.7 0.05952 9.7 0.00086
4.8 0.05693 9.8 0.00086
4.9 0.05435 9.9 0.
5. 0.05262

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.0168 cm/sec
y0 0.5376 ft

T = K*b = 58.9 cm²/sec

11/03/15 2 07:49:36
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-2A_TEST7.aqt
Date:  11/03/15 Time:  07:52:32

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-2A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-2A)

Initial Displacement:  0.6962 ft Static Water Column Height:  10.29 ft
Total Well Penetration Depth:  10.29 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01668 cm/sec y0 = 0.5697 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-2A\MW-2A_TES
Date:  11/03/15
Time:  07:53:52

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-2A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-2A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.6962 ft
Static Water Column Height:  10.29 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.29 ft

No. of Observations:  134

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.6815 6.8 0.03019
0.2 0.6392 6.9 0.02847
0.3 0.5875 7. 0.0276
0.4 0.5409 7.1 0.02588
0.5 0.4952 7.2 0.02674
0.6 0.4598 7.3 0.0276
0.7 0.4296 7.4 0.02502
0.8 0.4037 7.5 0.02415
0.9 0.3822 7.6 0.02243
1. 0.3623 7.7 0.0207
1.1 0.3459 7.8 0.02243
1.2 0.327 7.9 0.02329
1.3 0.3114 8. 0.02156
1.4 0.2968 8.1 0.01984
1.5 0.283 8.2 0.01811
1.6 0.27 8.3 0.01639
1.7 0.2579 8.4 0.01553
1.8 0.245 8.5 0.01553
1.9 0.2338 8.6 0.01466
2. 0.2208 8.7 0.01294
2.1 0.2114 8.8 0.01208
2.2 0.2019 8.9 0.01121
2.3 0.1906 9. 0.01121
2.4 0.1829 9.1 0.01035
2.5 0.1743 9.2 0.01035
2.6 0.1665 9.3 0.00949
2.7 0.1596 9.4 0.00862
2.8 0.1518 9.5 0.00862
2.9 0.1467 9.6 0.00862
3. 0.1389 9.7 0.00862

11/03/15 1 07:53:52
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.1329 9.8 0.00862
3.2 0.126 9.9 0.00776
3.3 0.1208 10. 0.0069
3.4 0.1156 10.1 0.00604
3.5 0.1104 10.2 0.00517
3.6 0.1052 10.3 0.00517
3.7 0.1001 10.4 0.00517
3.8 0.09662 10.5 0.00604
3.9 0.0923 10.6 0.0069
4. 0.08885 10.7 0.0069
4.1 0.08454 10.8 0.00517
4.2 0.08195 10.9 0.00604
4.3 0.07764 11. 0.00604
4.4 0.07505 11.1 0.00517
4.5 0.07074 11.2 0.00517
4.6 0.06901 11.3 0.00604
4.7 0.06642 11.4 0.00604
4.8 0.06384 11.5 0.00517
4.9 0.06125 11.6 0.00604
5. 0.0578 11.7 0.00604
5.1 0.05693 11.8 0.00259
5.2 0.05521 11.9 0.00259
5.3 0.05348 12. 0.00172
5.4 0.05176 12.1 -0.00086
5.5 0.05003 12.2 -0.00173
5.6 0.04745 12.3 -0.00259
5.7 0.04313 12.4 -0.00259
5.8 0.04054 12.5 -0.00086
5.9 0.03968 12.6 -0.00259
6. 0.03882 12.7 -0.00259
6.1 0.03882 12.8 -0.00173
6.2 0.0345 12.9 -0.00259
6.3 0.0345 13. -0.00345
6.4 0.03278 13.1 -0.00345
6.5 0.03192 13.2 -0.00518
6.6 0.03192 13.3 -0.00259
6.7 0.03105 13.4 0.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.728

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.01668 cm/sec
y0 0.5697 ft

T = K*b = 58.45 cm²/sec

11/03/15 2 07:53:53
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST1.aqt
Date:  01/26/18 Time:  09:10:31

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  1.643 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004732 cm/sec y0 = 1.22 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:00:39

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.643 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  549

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0. 1.53 27.5 0.06384
0.1 1.361 27.6 0.06298
0.2 1.267 27.7 0.06212
0.3 1.248 27.8 0.06212
0.4 1.237 27.9 0.06212
0.5 1.209 28. 0.06125
0.6 1.19 28.1 0.06125
0.7 1.165 28.2 0.06125
0.8 1.148 28.3 0.05953
0.9 1.127 28.4 0.05953
1. 1.109 28.5 0.05953

1.1 1.089 28.6 0.05867
1.2 1.072 28.7 0.05867
1.3 1.055 28.8 0.0578
1.4 1.039 28.9 0.0578
1.5 1.021 29. 0.05694
1.6 1.006 29.1 0.05608
1.7 0.9912 29.2 0.05608
1.8 0.9766 29.3 0.05608
1.9 0.9627 29.4 0.05521
2. 0.9481 29.5 0.05521

2.1 0.9343 29.6 0.05521
2.2 0.9214 29.7 0.05521
2.3 0.9067 29.8 0.05435
2.4 0.8937 29.9 0.05435
2.5 0.8817 30. 0.05435
2.6 0.8687 30.1 0.05349
2.7 0.8558 30.2 0.05349
2.8 0.8446 30.3 0.05349
2.9 0.8325 30.4 0.05349

01/26/18 1 09:00:39
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3. 0.8213 30.5 0.05263

3.1 0.8083 30.6 0.05263
3.2 0.798 30.7 0.05176
3.3 0.7868 30.8 0.0509
3.4 0.7764 30.9 0.0509
3.5 0.7652 31. 0.05004
3.6 0.7549 31.1 0.05004
3.7 0.7454 31.2 0.05004
3.8 0.735 31.3 0.05004
3.9 0.7247 31.4 0.05004
4. 0.7152 31.5 0.04831

4.1 0.7057 31.6 0.04918
4.2 0.6962 31.7 0.04918
4.3 0.6867 31.8 0.04831
4.4 0.6772 31.9 0.04831
4.5 0.6677 32. 0.04745
4.6 0.6591 32.1 0.04745
4.7 0.6496 32.2 0.04659
4.8 0.6418 32.3 0.04659
4.9 0.6332 32.4 0.04659
5. 0.6254 32.5 0.04573

5.1 0.6168 32.6 0.04486
5.2 0.6082 32.7 0.04486
5.3 0.6004 32.8 0.04486
5.4 0.5927 32.9 0.044
5.5 0.584 33. 0.044
5.6 0.5763 33.1 0.044
5.7 0.5685 33.2 0.04314
5.8 0.5616 33.3 0.04314
5.9 0.553 33.4 0.04227
6. 0.5469 33.5 0.04227

6.1 0.5392 33.6 0.04227
6.2 0.534 33.7 0.04141
6.3 0.5271 33.8 0.04141
6.4 0.5202 33.9 0.04141
6.5 0.5133 34. 0.04055
6.6 0.5073 34.1 0.03969
6.7 0.5012 34.2 0.04055
6.8 0.4943 34.3 0.03969
6.9 0.4891 34.4 0.03969
7. 0.4822 34.5 0.03969

7.1 0.4753 34.6 0.03882
7.2 0.4702 34.7 0.03882
7.3 0.4641 34.8 0.03796
7.4 0.459 34.9 0.03796
7.5 0.4529 35. 0.0371
7.6 0.4477 35.1 0.0371
7.7 0.4417 35.2 0.0371
7.8 0.4357 35.3 0.0371
7.9 0.4305 35.4 0.0371
8. 0.4253 35.5 0.03624

8.1 0.4201 35.6 0.03624
8.2 0.4149 35.7 0.03624
8.3 0.4098 35.8 0.03537
8.4 0.4046 35.9 0.03537
8.5 0.4003 36. 0.03537
8.6 0.3951 36.1 0.03451
8.7 0.3908 36.2 0.03537
8.8 0.3856 36.3 0.03451
8.9 0.3805 36.4 0.03365
9. 0.3761 36.5 0.03451

9.1 0.371 36.6 0.03365
9.2 0.3675 36.7 0.03279
9.3 0.3623 36.8 0.03365
9.4 0.358 36.9 0.03279
9.5 0.3537 37. 0.03279
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.6 0.3494 37.1 0.03279
9.7 0.3451 37.2 0.03279
9.8 0.3408 37.3 0.03192
9.9 0.3356 37.4 0.03192
10. 0.333 37.5 0.03279
10.1 0.3287 37.6 0.03192
10.2 0.3244 37.7 0.03192
10.3 0.3209 37.8 0.03279
10.4 0.3175 37.9 0.03192
10.5 0.314 38. 0.03192
10.6 0.3097 38.1 0.03106
10.7 0.3063 38.2 0.03192
10.8 0.3037 38.3 0.03106
10.9 0.3002 38.4 0.03192
11. 0.2968 38.5 0.03106
11.1 0.2933 38.6 0.03192
11.2 0.289 38.7 0.03106
11.3 0.2864 38.8 0.03106
11.4 0.283 38.9 0.03106
11.5 0.2795 39. 0.0302
11.6 0.2769 39.1 0.03106
11.7 0.2735 39.2 0.0302
11.8 0.2709 39.3 0.0302
11.9 0.2674 39.4 0.0302
12. 0.2648 39.5 0.0302
12.1 0.2614 39.6 0.0302
12.2 0.2588 39.7 0.0302
12.3 0.2554 39.8 0.0302
12.4 0.2528 39.9 0.0302
12.5 0.2502 40. 0.02933
12.6 0.2476 40.1 0.0302
12.7 0.2441 40.2 0.02933
12.8 0.2424 40.3 0.02933
12.9 0.2398 40.4 0.02933
13. 0.2364 40.5 0.02933
13.1 0.2347 40.6 0.02847
13.2 0.2321 40.7 0.02847
13.3 0.2295 40.8 0.02933
13.4 0.226 40.9 0.02847
13.5 0.2243 41. 0.02933
13.6 0.2217 41.1 0.02933
13.7 0.22 41.2 0.02847
13.8 0.2174 41.3 0.02933
13.9 0.214 41.4 0.02847
14. 0.2122 41.5 0.02847
14.1 0.2096 41.6 0.02847
14.2 0.2079 41.7 0.02847
14.3 0.2053 41.8 0.02847
14.4 0.2036 41.9 0.02847
14.5 0.201 42. 0.02847
14.6 0.1984 42.1 0.02847
14.7 0.1967 42.2 0.02847
14.8 0.1941 42.3 0.02847
14.9 0.1924 42.4 0.02761
15. 0.1907 42.5 0.02847
15.1 0.1881 42.6 0.02847
15.2 0.1872 42.7 0.02761
15.3 0.1838 42.8 0.02847
15.4 0.1829 42.9 0.02847
15.5 0.1803 43. 0.02847
15.6 0.1786 43.1 0.02847
15.7 0.1769 43.2 0.02847
15.8 0.1743 43.3 0.02761
15.9 0.1734 43.4 0.02761
16. 0.1717 43.5 0.02761
16.1 0.1699 43.6 0.02761
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.2 0.1674 43.7 0.02761
16.3 0.1665 43.8 0.02761
16.4 0.1639 43.9 0.02847
16.5 0.1631 44. 0.02761
16.6 0.1605 44.1 0.02761
16.7 0.1596 44.2 0.02761
16.8 0.1579 44.3 0.02761
16.9 0.1562 44.4 0.02761
17. 0.1544 44.5 0.02761
17.1 0.1527 44.6 0.02847
17.2 0.1518 44.7 0.02847
17.3 0.1501 44.8 0.02761
17.4 0.1484 44.9 0.02761
17.5 0.1467 45. 0.02761
17.6 0.1449 45.1 0.02761
17.7 0.1441 45.2 0.02761
17.8 0.1424 45.3 0.02761
17.9 0.1415 45.4 0.02761
18. 0.1398 45.5 0.02761
18.1 0.138 45.6 0.02675
18.2 0.1372 45.7 0.02761
18.3 0.1354 45.8 0.02588
18.4 0.1346 45.9 0.02675
18.5 0.1329 46. 0.02675
18.6 0.132 46.1 0.02675
18.7 0.1303 46.2 0.02675
18.8 0.1294 46.3 0.02675
18.9 0.1285 46.4 0.02761
19. 0.1277 46.5 0.02761
19.1 0.126 46.6 0.02847
19.2 0.1242 46.7 0.02761
19.3 0.1234 46.8 0.02847
19.4 0.1225 46.9 0.02933
19.5 0.1208 47. 0.02847
19.6 0.1208 47.1 0.02933
19.7 0.1191 47.2 0.02933
19.8 0.1173 47.3 0.02675
19.9 0.1173 47.4 0.02243
20. 0.1156 47.5 0.02071
20.1 0.1147 47.6 0.0233
20.2 0.1139 47.7 0.02502
20.3 0.1122 47.8 0.02761
20.4 0.1113 47.9 0.02761
20.5 0.1113 48. 0.02675
20.6 0.1096 48.1 0.02675
20.7 0.1087 48.2 0.02847
20.8 0.1078 48.3 0.02847
20.9 0.1061 48.4 0.02847
21. 0.1061 48.5 0.02847
21.1 0.1053 48.6 0.02847
21.2 0.1044 48.7 0.02761
21.3 0.1035 48.8 0.02675
21.4 0.1018 48.9 0.02675
21.5 0.1009 49. 0.02675
21.6 0.1001 49.1 0.02761
21.7 0.09921 49.2 0.02588
21.8 0.09921 49.3 0.02502
21.9 0.09749 49.4 0.02416
22. 0.09749 49.5 0.02416
22.1 0.09662 49.6 0.02416
22.2 0.0949 49.7 0.02416
22.3 0.0949 49.8 0.02416
22.4 0.09404 49.9 0.02243
22.5 0.09231 50. 0.02157
22.6 0.09231 50.1 0.02157
22.7 0.09058 50.2 0.02157
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.8 0.09058 50.3 0.01984
22.9 0.08972 50.4 0.02071
23. 0.08886 50.5 0.02243
23.1 0.088 50.6 0.02157
23.2 0.08713 50.7 0.02071
23.3 0.08627 50.8 0.02071
23.4 0.08541 50.9 0.01984
23.5 0.08541 51. 0.01984
23.6 0.08455 51.1 0.01984
23.7 0.08368 51.2 0.01984
23.8 0.08282 51.3 0.02071
23.9 0.08196 51.4 0.02071
24. 0.0811 51.5 0.01984
24.1 0.0811 51.6 0.01984
24.2 0.08023 51.7 0.02071
24.3 0.07937 51.8 0.01984
24.4 0.07851 51.9 0.01984
24.5 0.07851 52. 0.01984
24.6 0.07764 52.1 0.01898
24.7 0.07592 52.2 0.01984
24.8 0.07592 52.3 0.01898
24.9 0.07592 52.4 0.01898
25. 0.07419 52.5 0.01898
25.1 0.07419 52.6 0.01984
25.2 0.07333 52.7 0.01984
25.3 0.07333 52.8 0.01898
25.4 0.07333 52.9 0.01984
25.5 0.07161 53. 0.01898
25.6 0.07161 53.1 0.01898
25.7 0.07161 53.2 0.01812
25.8 0.07074 53.3 0.01812
25.9 0.06988 53.4 0.01898
26. 0.06988 53.5 0.01812
26.1 0.06988 53.6 0.01898
26.2 0.06902 53.7 0.01812
26.3 0.06815 53.8 0.01812
26.4 0.06815 53.9 0.01726
26.5 0.06729 54. 0.01726
26.6 0.06729 54.1 0.01726
26.7 0.06729 54.2 0.01726
26.8 0.06643 54.3 0.01726
26.9 0.06557 54.4 0.01639
27. 0.0647 54.5 0.01639
27.1 0.0647 54.6 0.01639
27.2 0.0647 54.7 0.01639
27.3 0.0647 54.8 0.01553
27.4 0.0647

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.739

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.004732 cm/sec
y0 1.22 ft

T = K*b = 16.59 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST2.aqt
Date:  01/26/18 Time:  09:09:49

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  1.53 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004251 cm/sec y0 = 1.33 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  08:59:18

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.53 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  691

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 1.536 34.7 0.04918
0.2 1.404 34.8 0.04918
0.3 1.381 34.9 0.04918
0.4 1.37 35. 0.04831
0.5 1.354 35.1 0.04831
0.6 1.331 35.2 0.04831
0.7 1.312 35.3 0.04831
0.8 1.291 35.4 0.04831
0.9 1.272 35.5 0.04831
1. 1.249 35.6 0.04745

1.1 1.233 35.7 0.04745
1.2 1.215 35.8 0.04745
1.3 1.198 35.9 0.04659
1.4 1.179 36. 0.04659
1.5 1.162 36.1 0.04659
1.6 1.146 36.2 0.04659
1.7 1.129 36.3 0.04659
1.8 1.111 36.4 0.04573
1.9 1.096 36.5 0.04573
2. 1.08 36.6 0.04659

2.1 1.065 36.7 0.04573
2.2 1.051 36.8 0.04573
2.3 1.035 36.9 0.04486
2.4 1.021 37. 0.04486
2.5 1.006 37.1 0.044
2.6 0.9921 37.2 0.04486
2.7 0.9791 37.3 0.04486
2.8 0.9662 37.4 0.044
2.9 0.9524 37.5 0.04314
3. 0.9395 37.6 0.04314
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.9265 37.7 0.04314
3.2 0.9144 37.8 0.04227
3.3 0.9015 37.9 0.04227
3.4 0.8903 38. 0.04141
3.5 0.8773 38.1 0.04141
3.6 0.8661 38.2 0.04141
3.7 0.8541 38.3 0.04141
3.8 0.8437 38.4 0.04055
3.9 0.8325 38.5 0.04055
4. 0.8213 38.6 0.04055

4.1 0.8092 38.7 0.03969
4.2 0.7997 38.8 0.03969
4.3 0.7894 38.9 0.03969
4.4 0.779 39. 0.03969
4.5 0.7695 39.1 0.03969
4.6 0.7592 39.2 0.03882
4.7 0.7505 39.3 0.03969
4.8 0.741 39.4 0.03969
4.9 0.7307 39.5 0.03969
5. 0.7221 39.6 0.03882

5.1 0.7134 39.7 0.03882
5.2 0.7039 39.8 0.03969
5.3 0.6953 39.9 0.03882
5.4 0.6867 40. 0.03882
5.5 0.6772 40.1 0.03882
5.6 0.6694 40.2 0.03882
5.7 0.6608 40.3 0.03882
5.8 0.6531 40.4 0.03882
5.9 0.6453 40.5 0.03882
6. 0.6367 40.6 0.03882

6.1 0.6298 40.7 0.03796
6.2 0.6211 40.8 0.03882
6.3 0.6142 40.9 0.03882
6.4 0.6065 41. 0.03796
6.5 0.5987 41.1 0.03882
6.6 0.5918 41.2 0.03796
6.7 0.5858 41.3 0.0371
6.8 0.578 41.4 0.03882
6.9 0.5711 41.5 0.0371
7. 0.5633 41.6 0.03796

7.1 0.5573 41.7 0.0371
7.2 0.5495 41.8 0.0371
7.3 0.5435 41.9 0.03624
7.4 0.5383 42. 0.0371
7.5 0.5314 42.1 0.03624
7.6 0.5245 42.2 0.03624
7.7 0.5185 42.3 0.03624
7.8 0.5133 42.4 0.03624
7.9 0.5064 42.5 0.03624
8. 0.5004 42.6 0.03624

8.1 0.4952 42.7 0.03624
8.2 0.4883 42.8 0.03537
8.3 0.4831 42.9 0.03537
8.4 0.4779 43. 0.03537
8.5 0.4719 43.1 0.03537
8.6 0.4667 43.2 0.03537
8.7 0.4607 43.3 0.03537
8.8 0.4555 43.4 0.03624
8.9 0.4503 43.5 0.03451
9. 0.4451 43.6 0.03624

9.1 0.44 43.7 0.03537
9.2 0.4348 43.8 0.03624
9.3 0.4296 43.9 0.03451
9.4 0.4244 44. 0.03537
9.5 0.4193 44.1 0.03537
9.6 0.4149 44.2 0.03451
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.4106 44.3 0.03537
9.8 0.4046 44.4 0.03537
9.9 0.4003 44.5 0.03451
10. 0.396 44.6 0.03451
10.1 0.3908 44.7 0.03451
10.2 0.3874 44.8 0.03451
10.3 0.3822 44.9 0.03451
10.4 0.3779 45. 0.03451
10.5 0.3735 45.1 0.03365
10.6 0.3701 45.2 0.03365
10.7 0.3658 45.3 0.03365
10.8 0.3615 45.4 0.03365
10.9 0.3572 45.5 0.03279
11. 0.3528 45.6 0.03365
11.1 0.3485 45.7 0.03279
11.2 0.3451 45.8 0.03279
11.3 0.3408 45.9 0.03279
11.4 0.3373 46. 0.03279
11.5 0.333 46.1 0.03192
11.6 0.3287 46.2 0.03192
11.7 0.3252 46.3 0.03192
11.8 0.3226 46.4 0.03192
11.9 0.3192 46.5 0.03192
12. 0.3166 46.6 0.03192
12.1 0.3132 46.7 0.03192
12.2 0.3097 46.8 0.0302
12.3 0.3054 46.9 0.03106
12.4 0.3019 47. 0.03106
12.5 0.2994 47.1 0.03106
12.6 0.2968 47.2 0.03106
12.7 0.2933 47.3 0.03106
12.8 0.289 47.4 0.03106
12.9 0.2864 47.5 0.03106
13. 0.2838 47.6 0.03106
13.1 0.2804 47.7 0.03106
13.2 0.2769 47.8 0.03106
13.3 0.2743 47.9 0.0302
13.4 0.2717 48. 0.03106
13.5 0.2683 48.1 0.03106
13.6 0.2657 48.2 0.0302
13.7 0.2623 48.3 0.0302
13.8 0.2605 48.4 0.03106
13.9 0.2579 48.5 0.03106
14. 0.2545 48.6 0.0302
14.1 0.2519 48.7 0.0302
14.2 0.2493 48.8 0.0302
14.3 0.2467 48.9 0.03106
14.4 0.2441 49. 0.03106
14.5 0.2415 49.1 0.0302
14.6 0.2398 49.2 0.03106
14.7 0.2364 49.3 0.0302
14.8 0.2347 49.4 0.0302
14.9 0.2321 49.5 0.0302
15. 0.2303 49.6 0.0302
15.1 0.2278 49.7 0.0302
15.2 0.2252 49.8 0.0302
15.3 0.2234 49.9 0.0302
15.4 0.2208 50. 0.0302
15.5 0.2191 50.1 0.02933
15.6 0.2165 50.2 0.02933
15.7 0.214 50.3 0.02847
15.8 0.2122 50.4 0.02933
15.9 0.2105 50.5 0.02933
16. 0.2079 50.6 0.02847
16.1 0.2062 50.7 0.02847
16.2 0.2045 50.8 0.02847
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.2019 50.9 0.02761
16.4 0.2001 51. 0.02761
16.5 0.1984 51.1 0.02761
16.6 0.1967 51.2 0.02761
16.7 0.195 51.3 0.02675
16.8 0.1924 51.4 0.02761
16.9 0.1898 51.5 0.02675
17. 0.1881 51.6 0.02761
17.1 0.1872 51.7 0.02588
17.2 0.1855 51.8 0.02675
17.3 0.1838 51.9 0.02675
17.4 0.182 52. 0.02675
17.5 0.1803 52.1 0.02588
17.6 0.1786 52.2 0.02675
17.7 0.1769 52.3 0.02675
17.8 0.1743 52.4 0.02675
17.9 0.1725 52.5 0.02588
18. 0.1717 52.6 0.02588
18.1 0.1708 52.7 0.02675
18.2 0.1691 52.8 0.02675
18.3 0.1665 52.9 0.02675
18.4 0.1648 53. 0.02675
18.5 0.1631 53.1 0.02588
18.6 0.1613 53.2 0.02675
18.7 0.1596 53.3 0.02675
18.8 0.1579 53.4 0.02588
18.9 0.157 53.5 0.02761
19. 0.1553 53.6 0.02675
19.1 0.1536 53.7 0.02675
19.2 0.1518 53.8 0.02675
19.3 0.151 53.9 0.02675
19.4 0.1492 54. 0.02675
19.5 0.1484 54.1 0.02675
19.6 0.1467 54.2 0.02761
19.7 0.1458 54.3 0.02675
19.8 0.1441 54.4 0.02761
19.9 0.1432 54.5 0.02761
20. 0.1415 54.6 0.02761
20.1 0.1406 54.7 0.02761
20.2 0.1389 54.8 0.02847
20.3 0.138 54.9 0.02847
20.4 0.1372 55. 0.02847
20.5 0.1354 55.1 0.02847
20.6 0.1337 55.2 0.02847
20.7 0.1329 55.3 0.02847
20.8 0.132 55.4 0.02933
20.9 0.1303 55.5 0.02933
21. 0.1303 55.6 0.02933
21.1 0.1285 55.7 0.02933
21.2 0.1268 55.8 0.02933
21.3 0.1268 55.9 0.02933
21.4 0.1251 56. 0.02933
21.5 0.1242 56.1 0.02847
21.6 0.1234 56.2 0.02933
21.7 0.1225 56.3 0.02847
21.8 0.1208 56.4 0.02847
21.9 0.1199 56.5 0.02847
22. 0.1191 56.6 0.02847
22.1 0.1173 56.7 0.02761
22.2 0.1173 56.8 0.02761
22.3 0.1156 56.9 0.02761
22.4 0.1147 57. 0.02761
22.5 0.1139 57.1 0.02761
22.6 0.1122 57.2 0.02675
22.7 0.1122 57.3 0.02675
22.8 0.1104 57.4 0.02588
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.1096 57.5 0.02588
23. 0.1087 57.6 0.02675
23.1 0.1078 57.7 0.02588
23.2 0.107 57.8 0.02588
23.3 0.1061 57.9 0.02588
23.4 0.1053 58. 0.02588
23.5 0.1044 58.1 0.02502
23.6 0.1035 58.2 0.02588
23.7 0.1027 58.3 0.02502
23.8 0.1018 58.4 0.02502
23.9 0.1001 58.5 0.02502
24. 0.1001 58.6 0.02502
24.1 0.09921 58.7 0.02416
24.2 0.09921 58.8 0.02416
24.3 0.09835 58.9 0.02416
24.4 0.09835 59. 0.0233
24.5 0.09662 59.1 0.0233
24.6 0.09576 59.2 0.02243
24.7 0.09576 59.3 0.0233
24.8 0.09317 59.4 0.02243
24.9 0.09404 59.5 0.02157
25. 0.09317 59.6 0.02243
25.1 0.09231 59.7 0.02243
25.2 0.09058 59.8 0.02243
25.3 0.08972 59.9 0.02243
25.4 0.08886 60. 0.02243
25.5 0.088 60.1 0.02243
25.6 0.08713 60.2 0.02243
25.7 0.08713 60.3 0.0233
25.8 0.08627 60.4 0.02243
25.9 0.08455 60.5 0.0233
26. 0.08368 60.6 0.0233
26.1 0.08368 60.7 0.0233
26.2 0.08282 60.8 0.02416
26.3 0.08196 60.9 0.02416
26.4 0.08196 61. 0.02502
26.5 0.0811 61.1 0.02675
26.6 0.08023 61.2 0.02588
26.7 0.07937 61.3 0.02588
26.8 0.07851 61.4 0.02502
26.9 0.07851 61.5 0.02588
27. 0.07678 61.6 0.02588
27.1 0.07764 61.7 0.02675
27.2 0.07592 61.8 0.02761
27.3 0.07592 61.9 0.02761
27.4 0.07506 62. 0.02761
27.5 0.07506 62.1 0.02847
27.6 0.07419 62.2 0.0302
27.7 0.07333 62.3 0.0302
27.8 0.07333 62.4 0.02933
27.9 0.07247 62.5 0.02847
28. 0.07247 62.6 0.02847
28.1 0.07161 62.7 0.02933
28.2 0.07074 62.8 0.0302
28.3 0.07074 62.9 0.0302
28.4 0.07074 63. 0.02847
28.5 0.06988 63.1 0.02761
28.6 0.06902 63.2 0.02675
28.7 0.06902 63.3 0.02588
28.8 0.06815 63.4 0.02933
28.9 0.06815 63.5 0.03106
29. 0.06815 63.6 0.02933
29.1 0.06729 63.7 0.02502
29.2 0.06643 63.8 0.0233
29.3 0.06643 63.9 0.0233
29.4 0.06643 64. 0.02416
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
29.5 0.06557 64.1 0.0233
29.6 0.06557 64.2 0.0233
29.7 0.06557 64.3 0.0233
29.8 0.0647 64.4 0.0233
29.9 0.0647 64.5 0.02157
30. 0.06384 64.6 0.02071
30.1 0.06384 64.7 0.01984
30.2 0.06298 64.8 0.01984
30.3 0.06298 64.9 0.01984
30.4 0.06212 65. 0.01984
30.5 0.06212 65.1 0.01898
30.6 0.06212 65.2 0.01812
30.7 0.06125 65.3 0.01726
30.8 0.06125 65.4 0.01726
30.9 0.06125 65.5 0.01639
31. 0.06125 65.6 0.01726
31.1 0.06039 65.7 0.01812
31.2 0.05953 65.8 0.01812
31.3 0.05953 65.9 0.01726
31.4 0.05953 66. 0.01639
31.5 0.05953 66.1 0.01639
31.6 0.05867 66.2 0.01553
31.7 0.0578 66.3 0.01553
31.8 0.05694 66.4 0.01467
31.9 0.05694 66.5 0.01381
32. 0.05694 66.6 0.01381
32.1 0.05608 66.7 0.01381
32.2 0.05694 66.8 0.01294
32.3 0.05521 66.9 0.01381
32.4 0.05521 67. 0.01294
32.5 0.05521 67.1 0.01294
32.6 0.05435 67.2 0.01208
32.7 0.05435 67.3 0.01208
32.8 0.05435 67.4 0.01208
32.9 0.05349 67.5 0.01208
33. 0.05349 67.6 0.01208
33.1 0.05349 67.7 0.01122
33.2 0.05349 67.8 0.01036
33.3 0.05263 67.9 0.01036
33.4 0.05263 68. 0.01122
33.5 0.05263 68.1 0.01036
33.6 0.05176 68.2 0.01036
33.7 0.05176 68.3 0.00949
33.8 0.05176 68.4 0.01036
33.9 0.0509 68.5 0.00949
34. 0.05004 68.6 0.00949
34.1 0.0509 68.7 0.00949
34.2 0.05004 68.8 0.00949
34.3 0.05004 68.9 0.01036
34.4 0.05004 69. 0.00949
34.5 0.04918 69.1 0.00777
34.6 0.04918

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.739

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.004251 cm/sec
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y0 1.33 ft

T = K*b = 14.9 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST3.aqt
Date:  01/26/18 Time:  09:09:13

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  1.549 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004891 cm/sec y0 = 1.33 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:01:33

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.549 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  420

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 1.511 21.1 0.1001
0.2 1.343 21.2 0.09921
0.3 1.289 21.3 0.09921
0.4 1.278 21.4 0.09749
0.5 1.265 21.5 0.09576
0.6 1.242 21.6 0.09576
0.7 1.222 21.7 0.0949
0.8 1.202 21.8 0.09404
0.9 1.184 21.9 0.09317
1. 1.163 22. 0.09231

1.1 1.146 22.1 0.09145
1.2 1.128 22.2 0.09058
1.3 1.11 22.3 0.08972
1.4 1.092 22.4 0.08886
1.5 1.076 22.5 0.08713
1.6 1.059 22.6 0.08713
1.7 1.043 22.7 0.08713
1.8 1.027 22.8 0.08541
1.9 1.011 22.9 0.08455
2. 0.9964 23. 0.08455

2.1 0.9817 23.1 0.08368
2.2 0.9679 23.2 0.08282
2.3 0.9533 23.3 0.08282
2.4 0.9403 23.4 0.0811
2.5 0.9265 23.5 0.08023
2.6 0.9136 23.6 0.07937
2.7 0.8998 23.7 0.07937
2.8 0.8868 23.8 0.07937
2.9 0.8748 23.9 0.07764
3. 0.8618 24. 0.07764
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.8497 24.1 0.07592
3.2 0.8377 24.2 0.07506
3.3 0.8265 24.3 0.07506
3.4 0.8152 24.4 0.07419
3.5 0.804 24.5 0.07419
3.6 0.7928 24.6 0.07333
3.7 0.7807 24.7 0.07247
3.8 0.7712 24.8 0.07161
3.9 0.76 24.9 0.07074
4. 0.7505 25. 0.06988

4.1 0.7402 25.1 0.06902
4.2 0.7307 25.2 0.06902
4.3 0.7203 25.3 0.06815
4.4 0.7117 25.4 0.06729
4.5 0.7014 25.5 0.06729
4.6 0.6919 25.6 0.06643
4.7 0.6824 25.7 0.06557
4.8 0.6738 25.8 0.0647
4.9 0.6651 25.9 0.0647
5. 0.6565 26. 0.06384

5.1 0.6479 26.1 0.06384
5.2 0.6392 26.2 0.06298
5.3 0.6306 26.3 0.06212
5.4 0.6229 26.4 0.06125
5.5 0.6151 26.5 0.06125
5.6 0.6073 26.6 0.06039
5.7 0.5987 26.7 0.06039
5.8 0.5918 26.8 0.05953
5.9 0.584 26.9 0.05953
6. 0.5763 27. 0.05953

6.1 0.5694 27.1 0.05953
6.2 0.5616 27.2 0.05867
6.3 0.5538 27.3 0.0578
6.4 0.5461 27.4 0.0578
6.5 0.5392 27.5 0.0578
6.6 0.5331 27.6 0.05694
6.7 0.5254 27.7 0.05608
6.8 0.5193 27.8 0.05521
6.9 0.5124 27.9 0.05521
7. 0.5064 28. 0.05435

7.1 0.4995 28.1 0.05435
7.2 0.4926 28.2 0.05349
7.3 0.4865 28.3 0.05263
7.4 0.4797 28.4 0.05349
7.5 0.4736 28.5 0.05263
7.6 0.4676 28.6 0.05176
7.7 0.4607 28.7 0.05176
7.8 0.4555 28.8 0.05176
7.9 0.4495 28.9 0.05004
8. 0.4443 29. 0.05004

8.1 0.4391 29.1 0.05004
8.2 0.4331 29.2 0.05004
8.3 0.4279 29.3 0.05004
8.4 0.4219 29.4 0.04918
8.5 0.4167 29.5 0.04831
8.6 0.4115 29.6 0.04831
8.7 0.4055 29.7 0.04745
8.8 0.4012 29.8 0.04745
8.9 0.3968 29.9 0.04659
9. 0.3917 30. 0.04659

9.1 0.3865 30.1 0.04573
9.2 0.3822 30.2 0.04573
9.3 0.3787 30.3 0.04486
9.4 0.3735 30.4 0.044
9.5 0.3684 30.5 0.044
9.6 0.364 30.6 0.04314
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.3597 30.7 0.04314
9.8 0.3546 30.8 0.04314
9.9 0.3511 30.9 0.04227
10. 0.3477 31. 0.04314
10.1 0.3425 31.1 0.04227
10.2 0.3382 31.2 0.04227
10.3 0.3339 31.3 0.04141
10.4 0.3296 31.4 0.04141
10.5 0.3261 31.5 0.04055
10.6 0.3209 31.6 0.04055
10.7 0.3192 31.7 0.04055
10.8 0.3149 31.8 0.04141
10.9 0.3114 31.9 0.04055
11. 0.308 32. 0.04055
11.1 0.3045 32.1 0.04055
11.2 0.3011 32.2 0.03969
11.3 0.2976 32.3 0.03969
11.4 0.2942 32.4 0.03882
11.5 0.2907 32.5 0.03796
11.6 0.2873 32.6 0.03796
11.7 0.2847 32.7 0.03796
11.8 0.2821 32.8 0.0371
11.9 0.2787 32.9 0.03796
12. 0.2761 33. 0.0371
12.1 0.2726 33.1 0.0371
12.2 0.2683 33.2 0.0371
12.3 0.2648 33.3 0.03624
12.4 0.2623 33.4 0.03624
12.5 0.264 33.5 0.0371
12.6 0.2623 33.6 0.03624
12.7 0.2579 33.7 0.03624
12.8 0.2536 33.8 0.03537
12.9 0.2502 33.9 0.03451
13. 0.2459 34. 0.03537
13.1 0.2441 34.1 0.03451
13.2 0.2398 34.2 0.03451
13.3 0.2372 34.3 0.03451
13.4 0.2347 34.4 0.03365
13.5 0.2321 34.5 0.03365
13.6 0.2295 34.6 0.03365
13.7 0.2269 34.7 0.03279
13.8 0.2234 34.8 0.03279
13.9 0.2208 34.9 0.03279
14. 0.2191 35. 0.03279
14.1 0.2165 35.1 0.03192
14.2 0.2148 35.2 0.03192
14.3 0.2114 35.3 0.03192
14.4 0.2088 35.4 0.03192
14.5 0.2071 35.5 0.03106
14.6 0.2036 35.6 0.03106
14.7 0.2019 35.7 0.03106
14.8 0.1993 35.8 0.03106
14.9 0.1941 35.9 0.03106
15. 0.1907 36. 0.03106
15.1 0.1889 36.1 0.0302
15.2 0.1872 36.2 0.0302
15.3 0.1872 36.3 0.0302
15.4 0.182 36.4 0.02933
15.5 0.1803 36.5 0.02933
15.6 0.1794 36.6 0.02933
15.7 0.1786 36.7 0.0302
15.8 0.1769 36.8 0.02933
15.9 0.1751 36.9 0.02933
16. 0.1725 37. 0.02933
16.1 0.1699 37.1 0.02933
16.2 0.1691 37.2 0.02847
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.1665 37.3 0.02847
16.4 0.1648 37.4 0.02847
16.5 0.1631 37.5 0.02847
16.6 0.1605 37.6 0.02847
16.7 0.1587 37.7 0.02847
16.8 0.157 37.8 0.02847
16.9 0.1553 37.9 0.02761
17. 0.1527 38. 0.02761
17.1 0.151 38.1 0.02761
17.2 0.1501 38.2 0.02761
17.3 0.1484 38.3 0.02761
17.4 0.1475 38.4 0.02761
17.5 0.1449 38.5 0.02761
17.6 0.1432 38.6 0.02675
17.7 0.1415 38.7 0.02761
17.8 0.1406 38.8 0.02675
17.9 0.1389 38.9 0.02675
18. 0.1372 39. 0.02675
18.1 0.1354 39.1 0.02761
18.2 0.1346 39.2 0.02675
18.3 0.1329 39.3 0.02588
18.4 0.132 39.4 0.02588
18.5 0.1294 39.5 0.02588
18.6 0.1294 39.6 0.02588
18.7 0.1277 39.7 0.02588
18.8 0.1268 39.8 0.02588
18.9 0.1251 39.9 0.02588
19. 0.1234 40. 0.02588
19.1 0.1225 40.1 0.02502
19.2 0.1216 40.2 0.02588
19.3 0.1208 40.3 0.02502
19.4 0.1182 40.4 0.02502
19.5 0.1173 40.5 0.02416
19.6 0.1156 40.6 0.02416
19.7 0.1147 40.7 0.02416
19.8 0.113 40.8 0.02416
19.9 0.1122 40.9 0.02416
20. 0.1104 41. 0.02416
20.1 0.1104 41.1 0.02416
20.2 0.1096 41.2 0.02416
20.3 0.1078 41.3 0.0233
20.4 0.107 41.4 0.02416
20.5 0.1053 41.5 0.02416
20.6 0.1044 41.6 0.0233
20.7 0.1035 41.7 0.0233
20.8 0.1035 41.8 0.0233
20.9 0.1018 41.9 0.0233
21. 0.1009 42. 0.0233

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.739

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.004891 cm/sec
y0 1.33 ft

T = K*b = 17.14 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST4.aqt
Date:  01/26/18 Time:  09:08:28

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  2.174 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004737 cm/sec y0 = 1.828 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:02:24

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  2.174 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  612

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 2.009 30.7 0.0578
0.2 1.851 30.8 0.05694
0.3 1.81 30.9 0.05694
0.4 1.814 31. 0.05608
0.5 1.776 31.1 0.05608
0.6 1.769 31.2 0.05608
0.7 1.743 31.3 0.05521
0.8 1.721 31.4 0.05521
0.9 1.693 31.5 0.05435
1. 1.669 31.6 0.05435

1.1 1.637 31.7 0.05435
1.2 1.617 31.8 0.05349
1.3 1.591 31.9 0.05263
1.4 1.567 32. 0.05263
1.5 1.538 32.1 0.05263
1.6 1.516 32.2 0.05176
1.7 1.491 32.3 0.05176
1.8 1.468 32.4 0.05176
1.9 1.444 32.5 0.0509
2. 1.423 32.6 0.0509

2.1 1.401 32.7 0.05004
2.2 1.38 32.8 0.0509
2.3 1.359 32.9 0.05004
2.4 1.337 33. 0.04918
2.5 1.318 33.1 0.04918
2.6 1.298 33.2 0.04918
2.7 1.279 33.3 0.04918
2.8 1.26 33.4 0.04831
2.9 1.241 33.5 0.04745
3. 1.224 33.6 0.04745
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 1.206 33.7 0.04745
3.2 1.19 33.8 0.04659
3.3 1.172 33.9 0.04659
3.4 1.155 34. 0.04659
3.5 1.14 34.1 0.04659
3.6 1.122 34.2 0.04573
3.7 1.107 34.3 0.04573
3.8 1.091 34.4 0.04573
3.9 1.077 34.5 0.04573
4. 1.061 34.6 0.04573

4.1 1.046 34.7 0.04486
4.2 1.032 34.8 0.04486
4.3 1.016 34.9 0.044
4.4 1.003 35. 0.044
4.5 0.9886 35.1 0.044
4.6 0.9757 35.2 0.044
4.7 0.9627 35.3 0.04314
4.8 0.9498 35.4 0.04314
4.9 0.9369 35.5 0.04227
5. 0.9231 35.6 0.04314

5.1 0.911 35.7 0.04227
5.2 0.8989 35.8 0.04227
5.3 0.8868 35.9 0.04141
5.4 0.8739 36. 0.04141
5.5 0.8627 36.1 0.04141
5.6 0.8506 36.2 0.04055
5.7 0.8385 36.3 0.04055
5.8 0.8282 36.4 0.04055
5.9 0.8161 36.5 0.04055
6. 0.8049 36.6 0.03969

6.1 0.7954 36.7 0.04055
6.2 0.7842 36.8 0.03969
6.3 0.7738 36.9 0.03969
6.4 0.7635 37. 0.03969
6.5 0.7549 37.1 0.03882
6.6 0.7445 37.2 0.03882
6.7 0.735 37.3 0.03882
6.8 0.7255 37.4 0.03796
6.9 0.7152 37.5 0.03796
7. 0.7065 37.6 0.03796

7.1 0.697 37.7 0.03796
7.2 0.6876 37.8 0.0371
7.3 0.6781 37.9 0.0371
7.4 0.6694 38. 0.0371
7.5 0.66 38.1 0.0371
7.6 0.6513 38.2 0.03624
7.7 0.6427 38.3 0.03624
7.8 0.6349 38.4 0.03624
7.9 0.628 38.5 0.0371
8. 0.6194 38.6 0.03624

8.1 0.6116 38.7 0.03537
8.2 0.6039 38.8 0.03451
8.3 0.5961 38.9 0.03537
8.4 0.5884 39. 0.03451
8.5 0.5815 39.1 0.03451
8.6 0.5737 39.2 0.03451
8.7 0.5659 39.3 0.03365
8.8 0.559 39.4 0.03365
8.9 0.5513 39.5 0.03365
9. 0.5452 39.6 0.03279

9.1 0.5392 39.7 0.03279
9.2 0.5331 39.8 0.03279
9.3 0.5262 39.9 0.03279
9.4 0.5193 40. 0.03279
9.5 0.5133 40.1 0.03192
9.6 0.5073 40.2 0.03192
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.5012 40.3 0.03192
9.8 0.4943 40.4 0.03192
9.9 0.4883 40.5 0.03106
10. 0.4822 40.6 0.03106
10.1 0.4762 40.7 0.03106
10.2 0.4702 40.8 0.0302
10.3 0.4641 40.9 0.03106
10.4 0.459 41. 0.0302
10.5 0.4538 41.1 0.0302
10.6 0.4469 41.2 0.0302
10.7 0.4417 41.3 0.0302
10.8 0.4374 41.4 0.0302
10.9 0.4313 41.5 0.02933
11. 0.4262 41.6 0.02933
11.1 0.421 41.7 0.02933
11.2 0.4149 41.8 0.02933
11.3 0.4098 41.9 0.02933
11.4 0.4055 42. 0.02933
11.5 0.4012 42.1 0.02847
11.6 0.396 42.2 0.02933
11.7 0.3917 42.3 0.02847
11.8 0.3882 42.4 0.02847
11.9 0.3848 42.5 0.02847
12. 0.3796 42.6 0.02847
12.1 0.3744 42.7 0.02847
12.2 0.3684 42.8 0.02761
12.3 0.3649 42.9 0.02847
12.4 0.3615 43. 0.02847
12.5 0.3563 43.1 0.02847
12.6 0.352 43.2 0.02847
12.7 0.3477 43.3 0.02847
12.8 0.3433 43.4 0.02761
12.9 0.3382 43.5 0.02847
13. 0.3347 43.6 0.02761
13.1 0.3313 43.7 0.02761
13.2 0.327 43.8 0.02761
13.3 0.3226 43.9 0.02675
13.4 0.3192 44. 0.02675
13.5 0.3166 44.1 0.02675
13.6 0.3123 44.2 0.02761
13.7 0.3088 44.3 0.02761
13.8 0.3045 44.4 0.02675
13.9 0.3019 44.5 0.02675
14. 0.2985 44.6 0.02761
14.1 0.2942 44.7 0.02675
14.2 0.2916 44.8 0.02761
14.3 0.2873 44.9 0.02675
14.4 0.2838 45. 0.02675
14.5 0.2812 45.1 0.02675
14.6 0.2778 45.2 0.02675
14.7 0.2752 45.3 0.02675
14.8 0.2717 45.4 0.02675
14.9 0.2683 45.5 0.02675
15. 0.2657 45.6 0.02675
15.1 0.2623 45.7 0.02675
15.2 0.2588 45.8 0.02675
15.3 0.2562 45.9 0.02761
15.4 0.2545 46. 0.02675
15.5 0.2502 46.1 0.02675
15.6 0.2476 46.2 0.02675
15.7 0.245 46.3 0.02675
15.8 0.2424 46.4 0.02675
15.9 0.239 46.5 0.02588
16. 0.2364 46.6 0.02588
16.1 0.2338 46.7 0.02588
16.2 0.2312 46.8 0.02588
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.2286 46.9 0.02588
16.4 0.226 47. 0.02588
16.5 0.2234 47.1 0.02588
16.6 0.2208 47.2 0.02588
16.7 0.2183 47.3 0.02502
16.8 0.2157 47.4 0.02502
16.9 0.214 47.5 0.02588
17. 0.2114 47.6 0.02502
17.1 0.2088 47.7 0.02502
17.2 0.2071 47.8 0.02416
17.3 0.2045 47.9 0.02502
17.4 0.2027 48. 0.02416
17.5 0.2001 48.1 0.02502
17.6 0.1976 48.2 0.02502
17.7 0.1958 48.3 0.02416
17.8 0.1941 48.4 0.02502
17.9 0.1915 48.5 0.02416
18. 0.1898 48.6 0.02416
18.1 0.1872 48.7 0.02416
18.2 0.1855 48.8 0.02416
18.3 0.1838 48.9 0.02416
18.4 0.182 49. 0.02416
18.5 0.1803 49.1 0.02416
18.6 0.1777 49.2 0.02416
18.7 0.176 49.3 0.0233
18.8 0.1743 49.4 0.0233
18.9 0.1725 49.5 0.02243
19. 0.1699 49.6 0.0233
19.1 0.1682 49.7 0.02243
19.2 0.1674 49.8 0.02243
19.3 0.1648 49.9 0.02243
19.4 0.1631 50. 0.0233
19.5 0.1613 50.1 0.02243
19.6 0.1596 50.2 0.02243
19.7 0.1579 50.3 0.02243
19.8 0.157 50.4 0.02243
19.9 0.1544 50.5 0.02157
20. 0.1536 50.6 0.02243
20.1 0.151 50.7 0.02157
20.2 0.1492 50.8 0.02243
20.3 0.1475 50.9 0.02157
20.4 0.1467 51. 0.02157
20.5 0.1449 51.1 0.02071
20.6 0.1432 51.2 0.02157
20.7 0.1424 51.3 0.02071
20.8 0.1406 51.4 0.02071
20.9 0.1389 51.5 0.02157
21. 0.1372 51.6 0.02157
21.1 0.1363 51.7 0.02071
21.2 0.1346 51.8 0.02071
21.3 0.1337 51.9 0.02071
21.4 0.132 52. 0.02071
21.5 0.1303 52.1 0.01984
21.6 0.1294 52.2 0.02071
21.7 0.1285 52.3 0.01984
21.8 0.1268 52.4 0.01984
21.9 0.1251 52.5 0.01984
22. 0.1234 52.6 0.01984
22.1 0.1225 52.7 0.01984
22.2 0.1216 52.8 0.01984
22.3 0.1208 52.9 0.01984
22.4 0.1191 53. 0.01898
22.5 0.1182 53.1 0.01898
22.6 0.1165 53.2 0.01898
22.7 0.1156 53.3 0.01898
22.8 0.1139 53.4 0.01898
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.113 53.5 0.01898
23. 0.1122 53.6 0.01812
23.1 0.1104 53.7 0.01812
23.2 0.1096 53.8 0.01812
23.3 0.1087 53.9 0.01812
23.4 0.1078 54. 0.01812
23.5 0.107 54.1 0.01812
23.6 0.1053 54.2 0.01812
23.7 0.1044 54.3 0.01812
23.8 0.1035 54.4 0.01812
23.9 0.1027 54.5 0.01726
24. 0.1018 54.6 0.01812
24.1 0.1009 54.7 0.01726
24.2 0.09921 54.8 0.01812
24.3 0.09921 54.9 0.01812
24.4 0.09835 55. 0.01726
24.5 0.09835 55.1 0.01726
24.6 0.09749 55.2 0.01812
24.7 0.09576 55.3 0.01726
24.8 0.0949 55.4 0.01726
24.9 0.09404 55.5 0.01639
25. 0.09404 55.6 0.01726
25.1 0.09231 55.7 0.01726
25.2 0.09145 55.8 0.01726
25.3 0.09058 55.9 0.01726
25.4 0.08972 56. 0.01726
25.5 0.08886 56.1 0.01726
25.6 0.08886 56.2 0.01726
25.7 0.08713 56.3 0.01726
25.8 0.08713 56.4 0.01726
25.9 0.08713 56.5 0.01726
26. 0.08541 56.6 0.01726
26.1 0.08455 56.7 0.01726
26.2 0.08368 56.8 0.01726
26.3 0.08368 56.9 0.01726
26.4 0.08282 57. 0.01726
26.5 0.08196 57.1 0.01726
26.6 0.0811 57.2 0.01726
26.7 0.08023 57.3 0.01726
26.8 0.07937 57.4 0.01812
26.9 0.07937 57.5 0.01726
27. 0.07851 57.6 0.01812
27.1 0.07764 57.7 0.01812
27.2 0.07678 57.8 0.01726
27.3 0.07592 57.9 0.01726
27.4 0.07592 58. 0.01726
27.5 0.07506 58.1 0.01726
27.6 0.07419 58.2 0.01726
27.7 0.07419 58.3 0.01726
27.8 0.07247 58.4 0.01812
27.9 0.07247 58.5 0.01726
28. 0.07247 58.6 0.01726
28.1 0.07161 58.7 0.01726
28.2 0.07074 58.8 0.01726
28.3 0.06988 58.9 0.01726
28.4 0.06902 59. 0.01726
28.5 0.06815 59.1 0.01726
28.6 0.06815 59.2 0.01726
28.7 0.06815 59.3 0.01726
28.8 0.06643 59.4 0.01726
28.9 0.06643 59.5 0.01726
29. 0.06643 59.6 0.01639
29.1 0.0647 59.7 0.01639
29.2 0.0647 59.8 0.01639
29.3 0.06384 59.9 0.01639
29.4 0.06384 60. 0.01639
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
29.5 0.06298 60.1 0.01639
29.6 0.06298 60.2 0.01639
29.7 0.06212 60.3 0.01639
29.8 0.06212 60.4 0.01639
29.9 0.06212 60.5 0.01639
30. 0.06125 60.6 0.01639
30.1 0.06039 60.7 0.01639
30.2 0.06039 60.8 0.01639
30.3 0.05953 60.9 0.01639
30.4 0.05953 61. 0.01639
30.5 0.05867 61.1 0.01639
30.6 0.05867 61.2 0.01553

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.739

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.004737 cm/sec
y0 1.828 ft

T = K*b = 16.61 cm²/sec

01/26/18 6 09:02:24
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST5.aqt
Date:  01/26/18 Time:  09:07:36

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  0.9774 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004853 cm/sec y0 = 0.8108 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:03:03

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.9774 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  469

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.8661 23.6 0.05176
0.2 0.8109 23.7 0.05176
0.3 0.7971 23.8 0.0509
0.4 0.7963 23.9 0.05004
0.5 0.7816 24. 0.05004
0.6 0.7721 24.1 0.05004
0.7 0.7592 24.2 0.04918
0.8 0.7497 24.3 0.04918
0.9 0.7376 24.4 0.04918
1. 0.7247 24.5 0.04745

1.1 0.7152 24.6 0.04745
1.2 0.7031 24.7 0.04745
1.3 0.6936 24.8 0.04659
1.4 0.6824 24.9 0.04659
1.5 0.672 25. 0.04573
1.6 0.6617 25.1 0.04659
1.7 0.6522 25.2 0.04573
1.8 0.6427 25.3 0.04573
1.9 0.6323 25.4 0.04486
2. 0.6229 25.5 0.04486

2.1 0.6134 25.6 0.044
2.2 0.6047 25.7 0.044
2.3 0.5944 25.8 0.04314
2.4 0.5866 25.9 0.04314
2.5 0.5771 26. 0.04314
2.6 0.5685 26.1 0.04227
2.7 0.5607 26.2 0.04227
2.8 0.5521 26.3 0.04227
2.9 0.5435 26.4 0.04141
3. 0.5366 26.5 0.04055
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.5288 26.6 0.04055
3.2 0.5211 26.7 0.04055
3.3 0.5133 26.8 0.03969
3.4 0.5073 26.9 0.03969
3.5 0.5004 27. 0.03882
3.6 0.4926 27.1 0.03882
3.7 0.4857 27.2 0.03882
3.8 0.4788 27.3 0.03796
3.9 0.4719 27.4 0.0371
4. 0.4658 27.5 0.03796

4.1 0.459 27.6 0.0371
4.2 0.4529 27.7 0.0371
4.3 0.4451 27.8 0.03624
4.4 0.44 27.9 0.03624
4.5 0.4339 28. 0.03624
4.6 0.427 28.1 0.03537
4.7 0.4219 28.2 0.03537
4.8 0.4158 28.3 0.03537
4.9 0.4115 28.4 0.03451
5. 0.4055 28.5 0.03451

5.1 0.3994 28.6 0.03451
5.2 0.3942 28.7 0.03365
5.3 0.3891 28.8 0.03365
5.4 0.3839 28.9 0.03365
5.5 0.3779 29. 0.03365
5.6 0.3735 29.1 0.03365
5.7 0.3684 29.2 0.03365
5.8 0.3632 29.3 0.03365
5.9 0.3589 29.4 0.03279
6. 0.3537 29.5 0.03279

6.1 0.3494 29.6 0.03279
6.2 0.3442 29.7 0.03279
6.3 0.339 29.8 0.03279
6.4 0.3347 29.9 0.03279
6.5 0.3304 30. 0.03279
6.6 0.3261 30.1 0.03192
6.7 0.3218 30.2 0.03279
6.8 0.3183 30.3 0.03192
6.9 0.314 30.4 0.03192
7. 0.3097 30.5 0.03106

7.1 0.3063 30.6 0.03192
7.2 0.3019 30.7 0.03192
7.3 0.2985 30.8 0.03106
7.4 0.2942 30.9 0.03106
7.5 0.2899 31. 0.03106
7.6 0.2864 31.1 0.03106
7.7 0.283 31.2 0.0302
7.8 0.2795 31.3 0.03106
7.9 0.2752 31.4 0.03106
8. 0.2726 31.5 0.0302

8.1 0.2683 31.6 0.0302
8.2 0.2648 31.7 0.02933
8.3 0.2614 31.8 0.02933
8.4 0.2588 31.9 0.02933
8.5 0.2545 32. 0.02847
8.6 0.2519 32.1 0.02933
8.7 0.2485 32.2 0.02847
8.8 0.245 32.3 0.02847
8.9 0.2424 32.4 0.02933
9. 0.239 32.5 0.02847

9.1 0.2364 32.6 0.02847
9.2 0.2338 32.7 0.02847
9.3 0.2312 32.8 0.02847
9.4 0.2278 32.9 0.02761
9.5 0.2252 33. 0.02761
9.6 0.2217 33.1 0.02675
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.2191 33.2 0.02761
9.8 0.2157 33.3 0.02761
9.9 0.214 33.4 0.02675
10. 0.2105 33.5 0.02761
10.1 0.2088 33.6 0.02675
10.2 0.2062 33.7 0.02675
10.3 0.2027 33.8 0.02675
10.4 0.2001 33.9 0.02761
10.5 0.1984 34. 0.02588
10.6 0.1958 34.1 0.02675
10.7 0.1932 34.2 0.02588
10.8 0.1907 34.3 0.02588
10.9 0.1889 34.4 0.02502
11. 0.1863 34.5 0.02588
11.1 0.1838 34.6 0.02588
11.2 0.182 34.7 0.02502
11.3 0.1803 34.8 0.02502
11.4 0.1786 34.9 0.02502
11.5 0.1751 35. 0.02502
11.6 0.1734 35.1 0.02502
11.7 0.1717 35.2 0.02502
11.8 0.1699 35.3 0.02416
11.9 0.1674 35.4 0.02416
12. 0.1656 35.5 0.02416
12.1 0.1631 35.6 0.02416
12.2 0.1613 35.7 0.02416
12.3 0.1596 35.8 0.02416
12.4 0.1579 35.9 0.0233
12.5 0.1553 36. 0.02416
12.6 0.1536 36.1 0.0233
12.7 0.1527 36.2 0.0233
12.8 0.151 36.3 0.0233
12.9 0.1492 36.4 0.0233
13. 0.1475 36.5 0.02243
13.1 0.1458 36.6 0.02243
13.2 0.1441 36.7 0.02243
13.3 0.1424 36.8 0.02157
13.4 0.1406 36.9 0.02243
13.5 0.1389 37. 0.02243
13.6 0.1372 37.1 0.02243
13.7 0.1363 37.2 0.02157
13.8 0.1337 37.3 0.02157
13.9 0.132 37.4 0.02157
14. 0.1311 37.5 0.02157
14.1 0.1294 37.6 0.02157
14.2 0.1285 37.7 0.02157
14.3 0.1268 37.8 0.02157
14.4 0.1251 37.9 0.02071
14.5 0.1242 38. 0.02071
14.6 0.1234 38.1 0.02071
14.7 0.1216 38.2 0.01984
14.8 0.1199 38.3 0.02071
14.9 0.1182 38.4 0.01984
15. 0.1173 38.5 0.01984
15.1 0.1156 38.6 0.01984
15.2 0.1147 38.7 0.01984
15.3 0.1139 38.8 0.01984
15.4 0.1122 38.9 0.01984
15.5 0.1113 39. 0.01898
15.6 0.1104 39.1 0.01984
15.7 0.1096 39.2 0.01898
15.8 0.1078 39.3 0.01898
15.9 0.107 39.4 0.01898
16. 0.1053 39.5 0.01984
16.1 0.1044 39.6 0.01898
16.2 0.1035 39.7 0.01898
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.1018 39.8 0.01898
16.4 0.1009 39.9 0.01898
16.5 0.09921 40. 0.01898
16.6 0.09921 40.1 0.01898
16.7 0.09835 40.2 0.01898
16.8 0.09749 40.3 0.01898
16.9 0.09662 40.4 0.01898
17. 0.09662 40.5 0.01812
17.1 0.0949 40.6 0.01812
17.2 0.09317 40.7 0.01812
17.3 0.09317 40.8 0.01812
17.4 0.09231 40.9 0.01812
17.5 0.09145 41. 0.01726
17.6 0.09058 41.1 0.01726
17.7 0.08886 41.2 0.01639
17.8 0.088 41.3 0.01726
17.9 0.08713 41.4 0.01726
18. 0.08713 41.5 0.01726
18.1 0.08541 41.6 0.01726
18.2 0.08541 41.7 0.01726
18.3 0.08455 41.8 0.01639
18.4 0.08368 41.9 0.01726
18.5 0.08196 42. 0.01639
18.6 0.0811 42.1 0.01639
18.7 0.0811 42.2 0.01553
18.8 0.08023 42.3 0.01639
18.9 0.07937 42.4 0.01639
19. 0.07851 42.5 0.01639
19.1 0.07764 42.6 0.01639
19.2 0.07678 42.7 0.01553
19.3 0.07678 42.8 0.01639
19.4 0.07592 42.9 0.01467
19.5 0.07506 43. 0.01467
19.6 0.07419 43.1 0.01467
19.7 0.07419 43.2 0.01467
19.8 0.07247 43.3 0.01467
19.9 0.07161 43.4 0.01381
20. 0.07074 43.5 0.01381
20.1 0.07074 43.6 0.01467
20.2 0.06988 43.7 0.01381
20.3 0.06902 43.8 0.01381
20.4 0.06815 43.9 0.01294
20.5 0.06729 44. 0.01294
20.6 0.06729 44.1 0.01294
20.7 0.06643 44.2 0.01294
20.8 0.06557 44.3 0.01294
20.9 0.0647 44.4 0.01294
21. 0.0647 44.5 0.01208
21.1 0.0647 44.6 0.01208
21.2 0.06298 44.7 0.01208
21.3 0.06298 44.8 0.01122
21.4 0.06212 44.9 0.01122
21.5 0.06212 45. 0.01122
21.6 0.06125 45.1 0.01036
21.7 0.06125 45.2 0.01122
21.8 0.05953 45.3 0.01122
21.9 0.05953 45.4 0.01122
22. 0.05867 45.5 0.01036
22.1 0.0578 45.6 0.01122
22.2 0.0578 45.7 0.01036
22.3 0.05694 45.8 0.01208
22.4 0.05694 45.9 0.01294
22.5 0.05694 46. 0.01036
22.6 0.05521 46.1 0.01036
22.7 0.05521 46.2 0.00949
22.8 0.05521 46.3 0.01036
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.05435 46.4 0.01036
23. 0.05435 46.5 0.01036
23.1 0.05349 46.6 0.00949
23.2 0.05349 46.7 0.01036
23.3 0.05263 46.8 0.00949
23.4 0.05263 46.9 0.00863
23.5 0.05176

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.739

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.004853 cm/sec
y0 0.8108 ft

T = K*b = 17.01 cm²/sec

01/26/18 5 09:03:03



0. 14. 28. 42. 56. 70.
1.0E-4

0.001

0.01

0.1

1.

Time (sec)

D
is

pl
ac

em
en

t (
ft)

WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST6.aqt
Date:  01/26/18 Time:  09:06:55

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  0.7626 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 0.007572 cm/sec y0 = 0.6175 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:03:47

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.7626 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  670

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.7152 33.6 0.00086
0.2 0.6461 33.7 0.00172
0.3 0.5883 33.8 0.00172
0.4 0.5633 33.9 0.
0.5 0.5694 34. 0.
0.6 0.5823 34.1 0.00086
0.7 0.584 34.2 0.
0.8 0.5737 34.3 0.00086
0.9 0.559 34.4 0.00086
1. 0.5469 34.5 -0.00087

1.1 0.5374 34.6 -0.00087
1.2 0.5297 34.7 -0.00087
1.3 0.5228 34.8 -0.00173
1.4 0.515 34.9 -0.00173
1.5 0.5055 35. -0.00173
1.6 0.4986 35.1 -0.00259
1.7 0.49 35.2 -0.00259
1.8 0.4831 35.3 -0.00345
1.9 0.4762 35.4 -0.00345
2. 0.4684 35.5 -0.00259

2.1 0.4615 35.6 -0.00345
2.2 0.4546 35.7 -0.00345
2.3 0.4477 35.8 -0.00259
2.4 0.4417 35.9 -0.00345
2.5 0.4356 36. -0.00345
2.6 0.4288 36.1 -0.00345
2.7 0.4227 36.2 -0.00259
2.8 0.4167 36.3 -0.00345
2.9 0.4106 36.4 -0.00345
3. 0.4055 36.5 -0.00345
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.3994 36.6 -0.00259
3.2 0.3934 36.7 -0.00259
3.3 0.3882 36.8 -0.00259
3.4 0.3822 36.9 -0.00259
3.5 0.377 37. -0.00259
3.6 0.3718 37.1 -0.00259
3.7 0.3658 37.2 -0.00259
3.8 0.3606 37.3 -0.00173
3.9 0.3563 37.4 -0.00259
4. 0.3502 37.5 -0.00259

4.1 0.3459 37.6 -0.00259
4.2 0.3416 37.7 -0.00173
4.3 0.3373 37.8 -0.00173
4.4 0.333 37.9 -0.00173
4.5 0.3278 38. -0.00173
4.6 0.3235 38.1 -0.00173
4.7 0.3192 38.2 -0.00087
4.8 0.3149 38.3 -0.00173
4.9 0.3106 38.4 -0.00259
5. 0.3063 38.5 -0.00345

5.1 0.3019 38.6 -0.00173
5.2 0.2976 38.7 -0.00345
5.3 0.2942 38.8 -0.00345
5.4 0.2899 38.9 -0.00345
5.5 0.2864 39. -0.00345
5.6 0.2821 39.1 -0.00259
5.7 0.2786 39.2 -0.00432
5.8 0.2743 39.3 -0.00432
5.9 0.2709 39.4 -0.00345
6. 0.2674 39.5 -0.00345

6.1 0.2631 39.6 -0.00345
6.2 0.2597 39.7 -0.00345
6.3 0.2562 39.8 -0.00259
6.4 0.2528 39.9 -0.00259
6.5 0.2493 40. -0.00259
6.6 0.2467 40.1 -0.00173
6.7 0.2433 40.2 -0.00259
6.8 0.2398 40.3 -0.00259
6.9 0.2364 40.4 -0.00173
7. 0.2329 40.5 -0.00173

7.1 0.2303 40.6 -0.00173
7.2 0.2277 40.7 -0.00259
7.3 0.2243 40.8 -0.00345
7.4 0.2217 40.9 -0.00259
7.5 0.2183 41. -0.00259
7.6 0.2157 41.1 -0.00259
7.7 0.2131 41.2 -0.00259
7.8 0.2096 41.3 -0.00259
7.9 0.207 41.4 -0.00345
8. 0.2036 41.5 -0.00259

8.1 0.201 41.6 -0.00345
8.2 0.1984 41.7 -0.00173
8.3 0.195 41.8 -0.00173
8.4 0.1924 41.9 -0.00259
8.5 0.1906 42. -0.00259
8.6 0.1872 42.1 -0.00173
8.7 0.1855 42.2 -0.00173
8.8 0.182 42.3 -0.00173
8.9 0.1803 42.4 -0.00173
9. 0.1769 42.5 -0.00173

9.1 0.176 42.6 -0.00259
9.2 0.1725 42.7 -0.00259
9.3 0.1708 42.8 -0.00173
9.4 0.1682 42.9 -0.00173
9.5 0.1656 43. -0.00173
9.6 0.163 43.1 -0.00173
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.1605 43.2 -0.00173
9.8 0.1587 43.3 -0.00173
9.9 0.157 43.4 -0.00173
10. 0.1544 43.5 -0.00173
10.1 0.1527 43.6 -0.00259
10.2 0.1501 43.7 -0.00259
10.3 0.1475 43.8 -0.00259
10.4 0.1467 43.9 -0.00173
10.5 0.1441 44. -0.00259
10.6 0.1423 44.1 -0.00259
10.7 0.1415 44.2 -0.00259
10.8 0.1389 44.3 -0.00259
10.9 0.1372 44.4 -0.00259
11. 0.1346 44.5 -0.00259
11.1 0.1329 44.6 -0.00173
11.2 0.1311 44.7 -0.00173
11.3 0.1303 44.8 -0.00173
11.4 0.1285 44.9 -0.00259
11.5 0.126 45. -0.00173
11.6 0.1242 45.1 -0.00173
11.7 0.1225 45.2 -0.00173
11.8 0.1208 45.3 -0.00173
11.9 0.1208 45.4 -0.00173
12. 0.1199 45.5 -0.00087
12.1 0.1182 45.6 -0.00087
12.2 0.1165 45.7 -0.00087
12.3 0.1139 45.8 -0.00087
12.4 0.113 45.9 -0.00087
12.5 0.1113 46. -0.00087
12.6 0.1096 46.1 -0.00087
12.7 0.1087 46.2 -0.00087
12.8 0.107 46.3 -0.00087
12.9 0.1052 46.4 -0.00087
13. 0.1044 46.5 0.
13.1 0.1027 46.6 -0.00087
13.2 0.1018 46.7 -0.00087
13.3 0.1001 46.8 -0.00173
13.4 0.09834 46.9 -0.00173
13.5 0.09748 47. -0.00173
13.6 0.09575 47.1 -0.00087
13.7 0.09489 47.2 -0.00173
13.8 0.0923 47.3 -0.00087
13.9 0.09144 47.4 -0.00087
14. 0.09058 47.5 0.
14.1 0.08972 47.6 -0.00087
14.2 0.08799 47.7 -0.00087
14.3 0.08713 47.8 -0.00087
14.4 0.08626 47.9 0.
14.5 0.0854 48. -0.00087
14.6 0.08368 48.1 -0.00087
14.7 0.08281 48.2 -0.00087
14.8 0.08109 48.3 -0.00087
14.9 0.08023 48.4 -0.00087
15. 0.0785 48.5 -0.00087
15.1 0.0785 48.6 -0.00087
15.2 0.07678 48.7 -0.00087
15.3 0.07591 48.8 -0.00087
15.4 0.07505 48.9 -0.00087
15.5 0.07419 49. -0.00087
15.6 0.07332 49.1 -0.00173
15.7 0.0716 49.2 -0.00087
15.8 0.07074 49.3 -0.00173
15.9 0.06987 49.4 -0.00087
16. 0.06901 49.5 -0.00173
16.1 0.06815 49.6 -0.00173
16.2 0.06729 49.7 -0.00173
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.06642 49.8 -0.00087
16.4 0.0647 49.9 -0.00087
16.5 0.0647 50. -0.00173
16.6 0.06384 50.1 -0.00173
16.7 0.06297 50.2 -0.00259
16.8 0.06125 50.3 -0.00173
16.9 0.06125 50.4 -0.00259
17. 0.06038 50.5 -0.00259
17.1 0.06038 50.6 -0.00173
17.2 0.05866 50.7 -0.00173
17.3 0.0578 50.8 -0.00173
17.4 0.0578 50.9 -0.00259
17.5 0.05693 51. -0.00259
17.6 0.05607 51.1 -0.00259
17.7 0.05521 51.2 -0.00259
17.8 0.05435 51.3 -0.00259
17.9 0.05435 51.4 -0.00173
18. 0.05348 51.5 -0.00259
18.1 0.05262 51.6 -0.00259
18.2 0.05176 51.7 -0.00259
18.3 0.05176 51.8 -0.00345
18.4 0.05089 51.9 -0.00259
18.5 0.05003 52. -0.00345
18.6 0.05003 52.1 -0.00259
18.7 0.04917 52.2 -0.00345
18.8 0.04831 52.3 -0.00345
18.9 0.04831 52.4 -0.00345
19. 0.04744 52.5 -0.00259
19.1 0.04658 52.6 -0.00259
19.2 0.04658 52.7 -0.00345
19.3 0.04572 52.8 -0.00345
19.4 0.04486 52.9 -0.00345
19.5 0.04399 53. -0.00259
19.6 0.04399 53.1 -0.00345
19.7 0.04399 53.2 -0.00345
19.8 0.04313 53.3 -0.00345
19.9 0.04313 53.4 -0.00345
20. 0.04227 53.5 -0.00345
20.1 0.04141 53.6 -0.00345
20.2 0.04141 53.7 -0.00345
20.3 0.04054 53.8 -0.00432
20.4 0.03968 53.9 -0.00345
20.5 0.03968 54. -0.00432
20.6 0.03882 54.1 -0.00432
20.7 0.03882 54.2 -0.00345
20.8 0.03795 54.3 -0.00432
20.9 0.03709 54.4 -0.00432
21. 0.03709 54.5 -0.00432
21.1 0.03623 54.6 -0.00345
21.2 0.03537 54.7 -0.00432
21.3 0.03537 54.8 -0.00518
21.4 0.0345 54.9 -0.00432
21.5 0.0345 55. -0.00432
21.6 0.03364 55.1 -0.00432
21.7 0.03364 55.2 -0.00432
21.8 0.03278 55.3 -0.00432
21.9 0.03192 55.4 -0.00432
22. 0.03192 55.5 -0.00432
22.1 0.03105 55.6 -0.00432
22.2 0.03105 55.7 -0.00432
22.3 0.03105 55.8 -0.00432
22.4 0.03019 55.9 -0.00518
22.5 0.02933 56. -0.00518
22.6 0.02933 56.1 -0.00518
22.7 0.02847 56.2 -0.00518
22.8 0.02847 56.3 -0.00518
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.0276 56.4 -0.00432
23. 0.02674 56.5 -0.00518
23.1 0.02674 56.6 -0.00518
23.2 0.02674 56.7 -0.00518
23.3 0.02588 56.8 -0.00432
23.4 0.02588 56.9 -0.00518
23.5 0.02588 57. -0.00432
23.6 0.02588 57.1 -0.00518
23.7 0.02501 57.2 -0.00518
23.8 0.02415 57.3 -0.00432
23.9 0.02415 57.4 -0.00518
24. 0.02329 57.5 -0.00518
24.1 0.02243 57.6 -0.00518
24.2 0.02329 57.7 -0.00518
24.3 0.02243 57.8 -0.00518
24.4 0.02243 57.9 -0.00604
24.5 0.02243 58. -0.00949
24.6 0.02156 58.1 -0.00604
24.7 0.02156 58.2 -0.00777
24.8 0.0207 58.3 -0.00604
24.9 0.0207 58.4 -0.00604
25. 0.01984 58.5 -0.00604
25.1 0.01984 58.6 -0.00604
25.2 0.01984 58.7 -0.00604
25.3 0.01898 58.8 -0.00604
25.4 0.01898 58.9 -0.00949
25.5 0.01811 59. -0.0069
25.6 0.01811 59.1 -0.00863
25.7 0.01811 59.2 -0.0069
25.8 0.01811 59.3 -0.00949
25.9 0.01725 59.4 -0.0069
26. 0.01639 59.5 -0.00604
26.1 0.01639 59.6 -0.0069
26.2 0.01639 59.7 -0.00949
26.3 0.01639 59.8 -0.00777
26.4 0.01553 59.9 -0.01208
26.5 0.01553 60. -0.0069
26.6 0.01466 60.1 -0.0069
26.7 0.01466 60.2 -0.0069
26.8 0.01466 60.3 -0.0069
26.9 0.01553 60.4 -0.01381
27. 0.01466 60.5 -0.00777
27.1 0.0138 60.6 -0.0069
27.2 0.01294 60.7 -0.00777
27.3 0.0138 60.8 -0.00777
27.4 0.01294 60.9 -0.00777
27.5 0.01294 61. -0.00777
27.6 0.01294 61.1 -0.00777
27.7 0.01207 61.2 -0.0069
27.8 0.01207 61.3 -0.00777
27.9 0.01207 61.4 -0.0069
28. 0.01121 61.5 -0.00863
28.1 0.01121 61.6 -0.00777
28.2 0.01035 61.7 -0.00777
28.3 0.01035 61.8 -0.00777
28.4 0.01035 61.9 -0.00863
28.5 0.01035 62. -0.00863
28.6 0.01035 62.1 -0.00863
28.7 0.00949 62.2 -0.00863
28.8 0.00862 62.3 -0.00863
28.9 0.00949 62.4 -0.00863
29. 0.00949 62.5 -0.00863
29.1 0.00862 62.6 -0.00777
29.2 0.00862 62.7 -0.00863
29.3 0.00862 62.8 -0.00949
29.4 0.00776 62.9 -0.00863
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
29.5 0.00776 63. -0.00863
29.6 0.00776 63.1 -0.00863
29.7 0.00776 63.2 -0.00863
29.8 0.00776 63.3 -0.00863
29.9 0.00776 63.4 -0.00949
30. 0.00776 63.5 -0.00949
30.1 0.00776 63.6 -0.00863
30.2 0.0069 63.7 -0.00949
30.3 0.00604 63.8 -0.00863
30.4 0.00604 63.9 -0.00863
30.5 0.00604 64. -0.00949
30.6 0.00604 64.1 -0.00949
30.7 0.00604 64.2 -0.00863
30.8 0.00517 64.3 -0.00863
30.9 0.00517 64.4 -0.00863
31. 0.00604 64.5 -0.00949
31.1 0.00604 64.6 -0.00949
31.2 0.00517 64.7 -0.00949
31.3 0.00604 64.8 -0.00949
31.4 0.00517 64.9 -0.00949
31.5 0.00517 65. -0.00949
31.6 0.00431 65.1 -0.00949
31.7 0.00431 65.2 -0.00949
31.8 0.00431 65.3 -0.01036
31.9 0.00517 65.4 -0.00949
32. 0.00517 65.5 -0.00949
32.1 0.00431 65.6 -0.01036
32.2 0.00431 65.7 -0.00949
32.3 0.00431 65.8 -0.00949
32.4 0.00345 65.9 -0.00949
32.5 0.00345 66. -0.00949
32.6 0.00345 66.1 -0.00949
32.7 0.00258 66.2 -0.00949
32.8 0.00258 66.3 -0.00949
32.9 0.00172 66.4 -0.00949
33. 0.00258 66.5 -0.00949
33.1 0.00258 66.6 -0.00949
33.2 0.00172 66.7 -0.00949
33.3 0.00172 66.8 -0.00949
33.4 0.00172 66.9 -0.00949
33.5 0.00172 67. -0.00863

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Hvorslev
Log Factor:  0.3729

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007572 cm/sec
y0 0.6175 ft

T = K*b = 26.54 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-8A_TEST7.aqt
Date:  01/26/18 Time:  09:06:18

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-8A
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8A)

Initial Displacement:  0.9774 ft Static Water Column Height:  10.7 ft
Total Well Penetration Depth:  10.7 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 0.007186 cm/sec y0 = 0.7839 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENS\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-8A\MW-8A_
Date:  01/26/18
Time:  09:04:23

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-8A

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-8A

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.9774 ft
Static Water Column Height:  10.7 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.7 ft

No. of Observations:  469

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.8661 23.6 0.05176
0.2 0.8109 23.7 0.05176
0.3 0.7971 23.8 0.0509
0.4 0.7963 23.9 0.05004
0.5 0.7816 24. 0.05004
0.6 0.7721 24.1 0.05004
0.7 0.7592 24.2 0.04918
0.8 0.7497 24.3 0.04918
0.9 0.7376 24.4 0.04918
1. 0.7247 24.5 0.04745

1.1 0.7152 24.6 0.04745
1.2 0.7031 24.7 0.04745
1.3 0.6936 24.8 0.04659
1.4 0.6824 24.9 0.04659
1.5 0.672 25. 0.04573
1.6 0.6617 25.1 0.04659
1.7 0.6522 25.2 0.04573
1.8 0.6427 25.3 0.04573
1.9 0.6323 25.4 0.04486
2. 0.6229 25.5 0.04486

2.1 0.6134 25.6 0.044
2.2 0.6047 25.7 0.044
2.3 0.5944 25.8 0.04314
2.4 0.5866 25.9 0.04314
2.5 0.5771 26. 0.04314
2.6 0.5685 26.1 0.04227
2.7 0.5607 26.2 0.04227
2.8 0.5521 26.3 0.04227
2.9 0.5435 26.4 0.04141
3. 0.5366 26.5 0.04055
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.5288 26.6 0.04055
3.2 0.5211 26.7 0.04055
3.3 0.5133 26.8 0.03969
3.4 0.5073 26.9 0.03969
3.5 0.5004 27. 0.03882
3.6 0.4926 27.1 0.03882
3.7 0.4857 27.2 0.03882
3.8 0.4788 27.3 0.03796
3.9 0.4719 27.4 0.0371
4. 0.4658 27.5 0.03796

4.1 0.459 27.6 0.0371
4.2 0.4529 27.7 0.0371
4.3 0.4451 27.8 0.03624
4.4 0.44 27.9 0.03624
4.5 0.4339 28. 0.03624
4.6 0.427 28.1 0.03537
4.7 0.4219 28.2 0.03537
4.8 0.4158 28.3 0.03537
4.9 0.4115 28.4 0.03451
5. 0.4055 28.5 0.03451

5.1 0.3994 28.6 0.03451
5.2 0.3942 28.7 0.03365
5.3 0.3891 28.8 0.03365
5.4 0.3839 28.9 0.03365
5.5 0.3779 29. 0.03365
5.6 0.3735 29.1 0.03365
5.7 0.3684 29.2 0.03365
5.8 0.3632 29.3 0.03365
5.9 0.3589 29.4 0.03279
6. 0.3537 29.5 0.03279

6.1 0.3494 29.6 0.03279
6.2 0.3442 29.7 0.03279
6.3 0.339 29.8 0.03279
6.4 0.3347 29.9 0.03279
6.5 0.3304 30. 0.03279
6.6 0.3261 30.1 0.03192
6.7 0.3218 30.2 0.03279
6.8 0.3183 30.3 0.03192
6.9 0.314 30.4 0.03192
7. 0.3097 30.5 0.03106

7.1 0.3063 30.6 0.03192
7.2 0.3019 30.7 0.03192
7.3 0.2985 30.8 0.03106
7.4 0.2942 30.9 0.03106
7.5 0.2899 31. 0.03106
7.6 0.2864 31.1 0.03106
7.7 0.283 31.2 0.0302
7.8 0.2795 31.3 0.03106
7.9 0.2752 31.4 0.03106
8. 0.2726 31.5 0.0302

8.1 0.2683 31.6 0.0302
8.2 0.2648 31.7 0.02933
8.3 0.2614 31.8 0.02933
8.4 0.2588 31.9 0.02933
8.5 0.2545 32. 0.02847
8.6 0.2519 32.1 0.02933
8.7 0.2485 32.2 0.02847
8.8 0.245 32.3 0.02847
8.9 0.2424 32.4 0.02933
9. 0.239 32.5 0.02847

9.1 0.2364 32.6 0.02847
9.2 0.2338 32.7 0.02847
9.3 0.2312 32.8 0.02847
9.4 0.2278 32.9 0.02761
9.5 0.2252 33. 0.02761
9.6 0.2217 33.1 0.02675
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.2191 33.2 0.02761
9.8 0.2157 33.3 0.02761
9.9 0.214 33.4 0.02675
10. 0.2105 33.5 0.02761
10.1 0.2088 33.6 0.02675
10.2 0.2062 33.7 0.02675
10.3 0.2027 33.8 0.02675
10.4 0.2001 33.9 0.02761
10.5 0.1984 34. 0.02588
10.6 0.1958 34.1 0.02675
10.7 0.1932 34.2 0.02588
10.8 0.1907 34.3 0.02588
10.9 0.1889 34.4 0.02502
11. 0.1863 34.5 0.02588
11.1 0.1838 34.6 0.02588
11.2 0.182 34.7 0.02502
11.3 0.1803 34.8 0.02502
11.4 0.1786 34.9 0.02502
11.5 0.1751 35. 0.02502
11.6 0.1734 35.1 0.02502
11.7 0.1717 35.2 0.02502
11.8 0.1699 35.3 0.02416
11.9 0.1674 35.4 0.02416
12. 0.1656 35.5 0.02416
12.1 0.1631 35.6 0.02416
12.2 0.1613 35.7 0.02416
12.3 0.1596 35.8 0.02416
12.4 0.1579 35.9 0.0233
12.5 0.1553 36. 0.02416
12.6 0.1536 36.1 0.0233
12.7 0.1527 36.2 0.0233
12.8 0.151 36.3 0.0233
12.9 0.1492 36.4 0.0233
13. 0.1475 36.5 0.02243
13.1 0.1458 36.6 0.02243
13.2 0.1441 36.7 0.02243
13.3 0.1424 36.8 0.02157
13.4 0.1406 36.9 0.02243
13.5 0.1389 37. 0.02243
13.6 0.1372 37.1 0.02243
13.7 0.1363 37.2 0.02157
13.8 0.1337 37.3 0.02157
13.9 0.132 37.4 0.02157
14. 0.1311 37.5 0.02157
14.1 0.1294 37.6 0.02157
14.2 0.1285 37.7 0.02157
14.3 0.1268 37.8 0.02157
14.4 0.1251 37.9 0.02071
14.5 0.1242 38. 0.02071
14.6 0.1234 38.1 0.02071
14.7 0.1216 38.2 0.01984
14.8 0.1199 38.3 0.02071
14.9 0.1182 38.4 0.01984
15. 0.1173 38.5 0.01984
15.1 0.1156 38.6 0.01984
15.2 0.1147 38.7 0.01984
15.3 0.1139 38.8 0.01984
15.4 0.1122 38.9 0.01984
15.5 0.1113 39. 0.01898
15.6 0.1104 39.1 0.01984
15.7 0.1096 39.2 0.01898
15.8 0.1078 39.3 0.01898
15.9 0.107 39.4 0.01898
16. 0.1053 39.5 0.01984
16.1 0.1044 39.6 0.01898
16.2 0.1035 39.7 0.01898

01/26/18 3 09:04:23



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.1018 39.8 0.01898
16.4 0.1009 39.9 0.01898
16.5 0.09921 40. 0.01898
16.6 0.09921 40.1 0.01898
16.7 0.09835 40.2 0.01898
16.8 0.09749 40.3 0.01898
16.9 0.09662 40.4 0.01898
17. 0.09662 40.5 0.01812
17.1 0.0949 40.6 0.01812
17.2 0.09317 40.7 0.01812
17.3 0.09317 40.8 0.01812
17.4 0.09231 40.9 0.01812
17.5 0.09145 41. 0.01726
17.6 0.09058 41.1 0.01726
17.7 0.08886 41.2 0.01639
17.8 0.088 41.3 0.01726
17.9 0.08713 41.4 0.01726
18. 0.08713 41.5 0.01726
18.1 0.08541 41.6 0.01726
18.2 0.08541 41.7 0.01726
18.3 0.08455 41.8 0.01639
18.4 0.08368 41.9 0.01726
18.5 0.08196 42. 0.01639
18.6 0.0811 42.1 0.01639
18.7 0.0811 42.2 0.01553
18.8 0.08023 42.3 0.01639
18.9 0.07937 42.4 0.01639
19. 0.07851 42.5 0.01639
19.1 0.07764 42.6 0.01639
19.2 0.07678 42.7 0.01553
19.3 0.07678 42.8 0.01639
19.4 0.07592 42.9 0.01467
19.5 0.07506 43. 0.01467
19.6 0.07419 43.1 0.01467
19.7 0.07419 43.2 0.01467
19.8 0.07247 43.3 0.01467
19.9 0.07161 43.4 0.01381
20. 0.07074 43.5 0.01381
20.1 0.07074 43.6 0.01467
20.2 0.06988 43.7 0.01381
20.3 0.06902 43.8 0.01381
20.4 0.06815 43.9 0.01294
20.5 0.06729 44. 0.01294
20.6 0.06729 44.1 0.01294
20.7 0.06643 44.2 0.01294
20.8 0.06557 44.3 0.01294
20.9 0.0647 44.4 0.01294
21. 0.0647 44.5 0.01208
21.1 0.0647 44.6 0.01208
21.2 0.06298 44.7 0.01208
21.3 0.06298 44.8 0.01122
21.4 0.06212 44.9 0.01122
21.5 0.06212 45. 0.01122
21.6 0.06125 45.1 0.01036
21.7 0.06125 45.2 0.01122
21.8 0.05953 45.3 0.01122
21.9 0.05953 45.4 0.01122
22. 0.05867 45.5 0.01036
22.1 0.0578 45.6 0.01122
22.2 0.0578 45.7 0.01036
22.3 0.05694 45.8 0.01208
22.4 0.05694 45.9 0.01294
22.5 0.05694 46. 0.01036
22.6 0.05521 46.1 0.01036
22.7 0.05521 46.2 0.00949
22.8 0.05521 46.3 0.01036
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.05435 46.4 0.01036
23. 0.05435 46.5 0.01036
23.1 0.05349 46.6 0.00949
23.2 0.05349 46.7 0.01036
23.3 0.05263 46.8 0.00949
23.4 0.05263 46.9 0.00863
23.5 0.05176

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Hvorslev
Log Factor:  0.3729

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007186 cm/sec
y0 0.7839 ft

T = K*b = 25.19 cm²/sec

01/26/18 5 09:04:23
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST1.aqt
Date:  11/04/15 Time:  09:03:07

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  1.541 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007573 cm/sec y0 = 1.32 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/04/15
Time:  09:03:25

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.541 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  691

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 1.524 34.7 -0.00086
0.2 1.433 34.8 -0.00172
0.3 1.343 34.9 -0.00172
0.4 1.304 35. -0.00258
0.5 1.259 35.1 -0.00172
0.6 1.217 35.2 -0.00258
0.7 1.181 35.3 -0.00345
0.8 1.149 35.4 -0.00345
0.9 1.12 35.5 -0.00258
1. 1.093 35.6 -0.00345
1.1 1.06 35.7 -0.00431
1.2 1.032 35.8 -0.00431
1.3 1.008 35.9 -0.00345
1.4 0.9843 36. -0.00345
1.5 0.9602 36.1 -0.00431
1.6 0.9343 36.2 -0.00517
1.7 0.9127 36.3 -0.00517
1.8 0.8912 36.4 -0.00517
1.9 0.8704 36.5 -0.00517
2. 0.8497 36.6 -0.00431
2.1 0.8282 36.7 -0.00431
2.2 0.8101 36.8 -0.00431
2.3 0.7911 36.9 -0.00431
2.4 0.773 37. -0.00517
2.5 0.7523 37.1 -0.00604
2.6 0.735 37.2 -0.0069
2.7 0.7178 168.4 -0.1225
2.8 0.7022 168.5 -0.1234
2.9 0.6858 168.6 -0.1242
3. 0.6703 168.7 -0.1242
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.6556 168.8 -0.1242
3.2 0.6418 168.9 -0.1251
3.3 0.628 169. -0.1251
3.4 0.6134 169.1 -0.126
3.5 0.5996 169.2 -0.126
3.6 0.5875 169.3 -0.126
3.7 0.5754 169.4 -0.126
3.8 0.5625 169.5 -0.1268
3.9 0.5504 169.6 -0.1268
4. 0.5383 169.7 -0.1268
4.1 0.5271 169.8 -0.1277
4.2 0.5159 169.9 -0.1277
4.3 0.5038 170. -0.1277
4.4 0.4926 170.1 -0.1277
4.5 0.4822 170.2 -0.1277
4.6 0.4728 170.3 -0.1285
4.7 0.4624 170.4 -0.1277
4.8 0.4529 170.5 -0.1277
4.9 0.4434 170.6 -0.1277
5. 0.4348 170.7 -0.1285
5.1 0.4244 170.8 -0.1285
5.2 0.4167 170.9 -0.1277
5.3 0.4081 171. -0.1285
5.4 0.3986 171.1 -0.1285
5.5 0.3899 171.2 -0.1285
5.6 0.383 171.3 -0.1285
5.7 0.3753 171.4 -0.1285
5.8 0.3675 171.5 -0.1285
5.9 0.3606 171.6 -0.1285
6. 0.3528 171.7 -0.1285
6.1 0.3459 171.8 -0.1294
6.2 0.3382 171.9 -0.1285
6.3 0.3313 172. -0.1285
6.4 0.3252 172.1 -0.1294
6.5 0.3183 172.2 -0.1285
6.6 0.3123 172.3 -0.1294
6.7 0.3063 172.4 -0.1303
6.8 0.3002 172.5 -0.1285
6.9 0.2942 172.6 -0.1303
7. 0.2881 172.7 -0.1294
7.1 0.283 172.8 -0.1303
7.2 0.2769 172.9 -0.1303
7.3 0.2717 173. -0.1311
7.4 0.2666 173.1 -0.1303
7.5 0.2614 173.2 -0.1311
7.6 0.2562 173.3 -0.1311
7.7 0.251 173.4 -0.1311
7.8 0.2476 173.5 -0.1311
7.9 0.2424 173.6 -0.1311
8. 0.2381 173.7 -0.1311
8.1 0.2329 173.8 -0.1311
8.2 0.2295 173.9 -0.132
8.3 0.2252 174. -0.132
8.4 0.2208 174.1 -0.132
8.5 0.2174 174.2 -0.132
8.6 0.2131 174.3 -0.132
8.7 0.2088 174.4 -0.132
8.8 0.2045 174.5 -0.1311
8.9 0.201 174.6 -0.1329
9. 0.1967 174.7 -0.1311
9.1 0.1932 174.8 -0.132
9.2 0.1898 174.9 -0.1311
9.3 0.1863 175. -0.1329
9.4 0.182 175.1 -0.132
9.5 0.1786 175.2 -0.132
9.6 0.1751 175.3 -0.1329
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.1717 175.4 -0.132
9.8 0.1674 175.5 -0.132
9.9 0.1648 175.6 -0.1329
10. 0.1622 175.7 -0.1329
10.1 0.1596 175.8 -0.1329
10.2 0.157 175.9 -0.1329
10.3 0.1553 176. -0.1329
10.4 0.1527 176.1 -0.1329
10.5 0.1484 176.2 -0.1337
10.6 0.1458 176.3 -0.1337
10.7 0.1432 176.4 -0.1337
10.8 0.1406 176.5 -0.1337
10.9 0.138 176.6 -0.1346
11. 0.1354 176.7 -0.1337
11.1 0.1329 176.8 -0.1346
11.2 0.1303 176.9 -0.1346
11.3 0.1277 177. -0.1346
11.4 0.126 177.1 -0.1346
11.5 0.1234 177.2 -0.1354
11.6 0.1216 177.3 -0.1354
11.7 0.1191 177.4 -0.1354
11.8 0.1173 177.5 -0.1354
11.9 0.1147 177.6 -0.1354
12. 0.1122 177.7 -0.1354
12.1 0.1104 177.8 -0.1354
12.2 0.1087 177.9 -0.1372
12.3 0.107 178. -0.1363
12.4 0.1053 178.1 -0.1363
12.5 0.1035 178.2 -0.1363
12.6 0.1018 178.3 -0.1363
12.7 0.1001 178.4 -0.1363
12.8 0.09749 178.5 -0.1363
12.9 0.09576 178.6 -0.1363
13. 0.09404 178.7 -0.1363
13.1 0.09317 178.8 -0.1363
13.2 0.09145 178.9 -0.1363
13.3 0.08886 179. -0.1372
13.4 0.08713 179.1 -0.1363
13.5 0.08627 179.2 -0.1363
13.6 0.08541 179.3 -0.1372
13.7 0.08455 179.4 -0.1372
13.8 0.08282 179.5 -0.1363
13.9 0.0811 179.6 -0.1363
14. 0.07937 179.7 -0.1372
14.1 0.07764 179.8 -0.1372
14.2 0.07678 179.9 -0.1372
14.3 0.07506 180. -0.1363
14.4 0.07419 180.1 -0.1363
14.5 0.07333 180.2 -0.1372
14.6 0.07161 180.3 -0.1363
14.7 0.06902 180.4 -0.1372
14.8 0.06902 180.5 -0.1372
14.9 0.06643 180.6 -0.1372
15. 0.06557 180.7 -0.1372
15.1 0.0647 180.8 -0.1372
15.2 0.06384 180.9 -0.1372
15.3 0.06212 181. -0.1372
15.4 0.06212 181.1 -0.1372
15.5 0.06039 181.2 -0.138
15.6 0.05953 181.3 -0.138
15.7 0.05867 181.4 -0.1389
15.8 0.05867 181.5 -0.138
15.9 0.05694 181.6 -0.138
16. 0.05694 181.7 -0.1389
16.1 0.05608 181.8 -0.1389
16.2 0.05521 181.9 -0.1389
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.05435 182. -0.1398
16.4 0.05263 182.1 -0.1398
16.5 0.05263 182.2 -0.1398
16.6 0.05176 182.3 -0.1398
16.7 0.0509 182.4 -0.1406
16.8 0.05004 182.5 -0.1398
16.9 0.05004 182.6 -0.1406
17. 0.04831 182.7 -0.1398
17.1 0.04745 182.8 -0.1415
17.2 0.04745 182.9 -0.1406
17.3 0.04659 183. -0.1406
17.4 0.04659 183.1 -0.1406
17.5 0.04573 183.2 -0.1415
17.6 0.044 183.3 -0.1406
17.7 0.044 183.4 -0.1406
17.8 0.04314 183.5 -0.1406
17.9 0.04314 183.6 -0.1415
18. 0.04227 183.7 -0.1415
18.1 0.04141 183.8 -0.1406
18.2 0.04055 183.9 -0.1406
18.3 0.03969 184. -0.1406
18.4 0.03969 184.1 -0.1406
18.5 0.03882 184.2 -0.1415
18.6 0.03882 184.3 -0.1406
18.7 0.03882 184.4 -0.1406
18.8 0.03796 184.5 -0.1415
18.9 0.03796 184.6 -0.1398
19. 0.0371 184.7 -0.1406
19.1 0.0371 184.8 -0.1406
19.2 0.03624 184.9 -0.1406
19.3 0.03624 185. -0.1406
19.4 0.03537 185.1 -0.1406
19.5 0.03537 185.2 -0.1406
19.6 0.03451 185.3 -0.1398
19.7 0.03365 185.4 -0.1406
19.8 0.03365 185.5 -0.1398
19.9 0.03365 185.6 -0.1398
20. 0.03279 185.7 -0.1398
20.1 0.03279 185.8 -0.1398
20.2 0.03279 185.9 -0.1389
20.3 0.03279 186. -0.1389
20.4 0.03192 186.1 -0.1389
20.5 0.03192 186.2 -0.1389
20.6 0.0302 186.3 -0.1389
20.7 0.02933 186.4 -0.1389
20.8 0.0302 186.5 -0.138
20.9 0.02933 186.6 -0.138
21. 0.02933 186.7 -0.138
21.1 0.02933 186.8 -0.138
21.2 0.02847 186.9 -0.138
21.3 0.02761 187. -0.138
21.4 0.02675 187.1 -0.138
21.5 0.02761 187.2 -0.1389
21.6 0.02761 187.3 -0.138
21.7 0.02761 187.4 -0.1389
21.8 0.02675 187.5 -0.1389
21.9 0.02675 187.6 -0.1389
22. 0.02675 187.7 -0.1389
22.1 0.02675 187.8 -0.1398
22.2 0.02588 187.9 -0.1398
22.3 0.02588 188. -0.1398
22.4 0.02588 188.1 -0.1398
22.5 0.02502 188.2 -0.1398
22.6 0.02502 188.3 -0.1406
22.7 0.02502 188.4 -0.1406
22.8 0.02502 188.5 -0.1415
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.02416 188.6 -0.1415
23. 0.02416 188.7 -0.1406
23.1 0.02416 188.8 -0.1415
23.2 0.0233 188.9 -0.1415
23.3 0.02416 189. -0.1415
23.4 0.0233 189.1 -0.1415
23.5 0.02243 189.2 -0.1423
23.6 0.0233 189.3 -0.1415
23.7 0.0233 189.4 -0.1423
23.8 0.0233 189.5 -0.1423
23.9 0.02243 189.6 -0.1423
24. 0.02243 189.7 -0.1423
24.1 0.02243 189.8 -0.1432
24.2 0.02243 189.9 -0.1432
24.3 0.02157 190. -0.1432
24.4 0.02243 190.1 -0.1441
24.5 0.02157 190.2 -0.1441
24.6 0.02243 190.3 -0.1449
24.7 0.02243 190.4 -0.1441
24.8 0.02243 190.5 -0.1449
24.9 0.02243 190.6 -0.1458
25. 0.02243 190.7 -0.1449
25.1 0.02157 190.8 -0.1449
25.2 0.02157 190.9 -0.1449
25.3 0.02157 191. -0.1449
25.4 0.02157 191.1 -0.1449
25.5 0.02071 191.2 -0.1449
25.6 0.02071 191.3 -0.1449
25.7 0.01984 191.4 -0.1441
25.8 0.01898 191.5 -0.1449
25.9 0.01898 191.6 -0.1441
26. 0.01898 191.7 -0.1441
26.1 0.01812 191.8 -0.1441
26.2 0.01898 191.9 -0.1432
26.3 0.01812 192. -0.1432
26.4 0.01812 192.1 -0.1423
26.5 0.01898 192.2 -0.1406
26.6 0.01984 192.3 -0.1415
26.7 0.01898 192.4 -0.1415
26.8 0.01812 192.5 -0.1423
26.9 0.01726 192.6 -0.1415
27. 0.01812 192.7 -0.1415
27.1 0.01812 192.8 -0.1406
27.2 0.01726 192.9 -0.1398
27.3 0.01639 193. -0.1398
27.4 0.01639 193.1 -0.1398
27.5 0.01553 193.2 -0.1389
27.6 0.01553 193.3 -0.1372
27.7 0.01553 193.4 -0.1372
27.8 0.01553 193.5 -0.138
27.9 0.01467 193.6 -0.1389
28. 0.01467 193.7 -0.1389
28.1 0.01553 193.8 -0.138
28.2 0.01553 193.9 -0.1372
28.3 0.01553 194. -0.1372
28.4 0.01467 194.1 -0.1389
28.5 0.01553 194.2 -0.1398
28.6 0.01553 194.3 -0.1406
28.7 0.01467 194.4 -0.1415
28.8 0.01553 194.5 -0.138
28.9 0.01726 194.6 -0.1363
29. 0.01812 194.7 -0.138
29.1 0.01984 194.8 -0.1423
29.2 0.02071 194.9 -0.1441
29.3 0.01898 195. -0.1441
29.4 0.01726 195.1 -0.1432
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
29.5 0.01898 195.2 -0.1441
29.6 0.01984 195.3 -0.1441
29.7 0.02157 195.4 -0.1441
29.8 0.01984 195.5 -0.1441
29.9 0.01726 195.6 -0.1458
30. 0.01553 195.7 -0.1467
30.1 0.01639 195.8 -0.1475
30.2 0.01467 195.9 -0.1475
30.3 0.01294 196. -0.1475
30.4 0.01294 196.1 -0.1475
30.5 0.01294 196.2 -0.1484
30.6 0.01294 196.3 -0.1492
30.7 0.01208 196.4 -0.1501
30.8 0.01381 196.5 -0.1501
30.9 0.01122 196.6 -0.151
31. 0.01381 196.7 -0.1501
31.1 0.01294 196.8 -0.1492
31.2 0.01208 196.9 -0.1492
31.3 0.01208 197. -0.1501
31.4 0.01294 197.1 -0.151
31.5 0.01208 197.2 -0.151
31.6 0.01208 197.3 -0.1518
31.7 0.01122 197.4 -0.1518
31.8 0.01036 197.5 -0.1527
31.9 0.01036 197.6 -0.1535
32. 0.00863 197.7 -0.1535
32.1 0.00863 197.8 -0.1535
32.2 0.00777 197.9 -0.1544
32.3 0.00777 198. -0.1535
32.4 0.00863 198.1 -0.1544
32.5 0.0069 198.2 -0.1544
32.6 0.00777 198.3 -0.1553
32.7 0.0069 198.4 -0.1553
32.8 0.00777 198.5 -0.1553
32.9 0.00604 198.6 -0.1553
33. 0.00518 198.7 -0.1553
33.1 0.00518 198.8 -0.1561
33.2 0.00432 198.9 -0.157
33.3 0.00345 199. -0.157
33.4 0.00432 199.1 -0.1561
33.5 0.00345 199.2 -0.157
33.6 0.00259 199.3 -0.157
33.7 0.00173 199.4 -0.1579
33.8 0.00173 199.5 -0.157
33.9 0.00259 199.6 -0.1579
34. 0.00173 199.7 -0.1579
34.1 0.00087 199.8 -0.1579
34.2 0.00087 199.9 -0.1579
34.3 0.00087 200. -0.157
34.4 0.00087 200.1 -0.1579
34.5 -0.00086 200.2 -0.1596
34.6 0.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007573 cm/sec
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y0 1.32 ft

T = K*b = 26.55 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST2.aqt
Date:  11/09/15 Time:  09:41:02

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  1.913 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007414 cm/sec y0 = 1.555 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:41:16

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.913 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  346

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 1.775 17.4 0.05608
0.2 1.668 17.5 0.05608
0.3 1.595 17.6 0.05435
0.4 1.548 17.7 0.05263
0.5 1.509 17.8 0.0509
0.6 1.47 17.9 0.04918
0.7 1.425 18. 0.04831
0.8 1.386 18.1 0.04659
0.9 1.348 18.2 0.04659
1. 1.316 18.3 0.04486
1.1 1.284 18.4 0.04486
1.2 1.252 18.5 0.04314
1.3 1.22 18.6 0.04227
1.4 1.189 18.7 0.04141
1.5 1.159 18.8 0.04141
1.6 1.132 18.9 0.04141
1.7 1.104 19. 0.04055
1.8 1.077 19.1 0.03969
1.9 1.052 19.2 0.03969
2. 1.029 19.3 0.03969
2.1 1.005 19.4 0.03882
2.2 0.9809 19.5 0.03969
2.3 0.9584 19.6 0.03796
2.4 0.936 19.7 0.03624
2.5 0.9144 19.8 0.03624
2.6 0.8929 19.9 0.03537
2.7 0.873 20. 0.03451
2.8 0.8532 20.1 0.03365
2.9 0.8342 20.2 0.03365
3. 0.8161 20.3 0.03192
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.7971 20.4 0.03106
3.2 0.7799 20.5 0.0302
3.3 0.7626 20.6 0.0302
3.4 0.7462 20.7 0.0302
3.5 0.7298 20.8 0.0302
3.6 0.7134 20.9 0.03106
3.7 0.6988 21. 0.02933
3.8 0.6833 21.1 0.02847
3.9 0.6686 21.2 0.02847
4. 0.6539 21.3 0.02761
4.1 0.6401 21.4 0.02847
4.2 0.6263 21.5 0.02761
4.3 0.6125 21.6 0.02675
4.4 0.5996 21.7 0.02588
4.5 0.5875 21.8 0.02502
4.6 0.5763 21.9 0.0233
4.7 0.5642 22. 0.0233
4.8 0.5521 22.1 0.02243
4.9 0.5409 22.2 0.02243
5. 0.5297 22.3 0.02157
5.1 0.5185 22.4 0.02157
5.2 0.5081 22.5 0.02071
5.3 0.4986 22.6 0.02071
5.4 0.4874 22.7 0.02071
5.5 0.4779 22.8 0.01984
5.6 0.4684 22.9 0.02071
5.7 0.459 23. 0.01984
5.8 0.4503 23.1 0.01984
5.9 0.4408 23.2 0.01984
6. 0.4313 23.3 0.01984
6.1 0.4227 23.4 0.01984
6.2 0.4141 23.5 0.01898
6.3 0.4055 23.6 0.01898
6.4 0.3977 23.7 0.01898
6.5 0.3891 23.8 0.01898
6.6 0.3805 23.9 0.01812
6.7 0.3744 24. 0.01726
6.8 0.3658 24.1 0.01812
6.9 0.3597 24.2 0.01898
7. 0.3537 24.3 0.01812
7.1 0.3485 24.4 0.01726
7.2 0.3416 24.5 0.01726
7.3 0.3356 24.6 0.01726
7.4 0.3287 24.7 0.01553
7.5 0.3226 24.8 0.01467
7.6 0.3157 24.9 0.01467
7.7 0.3088 25. 0.01467
7.8 0.3028 25.1 0.01467
7.9 0.2968 25.2 0.01467
8. 0.2907 25.3 0.01294
8.1 0.2856 25.4 0.01294
8.2 0.2804 25.5 0.01294
8.3 0.2743 25.6 0.01294
8.4 0.2692 25.7 0.01381
8.5 0.264 25.8 0.01294
8.6 0.2588 25.9 0.01294
8.7 0.2545 26. 0.01294
8.8 0.2493 26.1 0.01294
8.9 0.2441 26.2 0.01208
9. 0.2407 26.3 0.01294
9.1 0.2364 26.4 0.01122
9.2 0.2321 26.5 0.01036
9.3 0.2278 26.6 0.01036
9.4 0.2234 26.7 0.01036
9.5 0.2191 26.8 0.00949
9.6 0.2165 26.9 0.00949
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.2122 27. 0.00863
9.8 0.2071 27.1 0.00863
9.9 0.2036 27.2 0.00777
10. 0.2001 27.3 0.00777
10.1 0.1967 27.4 0.00777
10.2 0.1915 27.5 0.0069
10.3 0.1881 27.6 0.0069
10.4 0.1863 27.7 0.00604
10.5 0.1829 27.8 0.0069
10.6 0.1803 27.9 0.0069
10.7 0.176 28. 0.00777
10.8 0.1734 28.1 0.0069
10.9 0.1699 28.2 0.00604
11. 0.1656 28.3 0.00604
11.1 0.1639 28.4 0.00518
11.2 0.1613 28.5 0.00518
11.3 0.1579 28.6 0.00518
11.4 0.1562 28.7 0.00432
11.5 0.1544 28.8 0.00432
11.6 0.151 28.9 0.00518
11.7 0.1484 29. 0.00518
11.8 0.1449 29.1 0.00518
11.9 0.1424 29.2 0.00518
12. 0.1406 29.3 0.00518
12.1 0.138 29.4 0.00518
12.2 0.1363 29.5 0.00432
12.3 0.1346 29.6 0.00432
12.4 0.1311 29.7 0.00432
12.5 0.1277 29.8 0.00345
12.6 0.126 29.9 0.00432
12.7 0.1251 30. 0.00432
12.8 0.1234 30.1 0.00432
12.9 0.1191 30.2 0.00432
13. 0.1156 30.3 0.00345
13.1 0.113 30.4 0.00432
13.2 0.1122 30.5 0.00432
13.3 0.1113 30.6 0.00518
13.4 0.1087 30.7 0.00432
13.5 0.1061 30.8 0.00345
13.6 0.1044 30.9 0.00259
13.7 0.1044 31. 0.00345
13.8 0.1018 31.1 0.00518
13.9 0.09921 31.2 0.00432
14. 0.09749 31.3 0.00432
14.1 0.09662 31.4 0.00345
14.2 0.09404 31.5 0.00173
14.3 0.09231 31.6 0.00173
14.4 0.09058 31.7 0.00173
14.5 0.08886 31.8 0.00087
14.6 0.08713 31.9 0.00173
14.7 0.08541 32. 0.00259
14.8 0.08455 32.1 0.00259
14.9 0.08282 32.2 0.00259
15. 0.08023 32.3 0.00259
15.1 0.07851 32.4 0.00259
15.2 0.07764 32.5 0.00259
15.3 0.07851 32.6 0.00173
15.4 0.07851 32.7 0.00173
15.5 0.08023 32.8 0.00173
15.6 0.07937 32.9 0.00259
15.7 0.07937 33. 0.00173
15.8 0.07592 33.1 0.00259
15.9 0.07592 33.2 0.00173
16. 0.07419 33.3 0.00259
16.1 0.06988 33.4 0.00087
16.2 0.06988 33.5 0.00087
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.0647 33.6 0.00173
16.4 0.06212 33.7 0.00173
16.5 0.06125 33.8 0.00173
16.6 0.06125 33.9 0.00173
16.7 0.06039 34. 0.00087
16.8 0.06125 34.1 0.00087
16.9 0.05953 34.2 0.00087
17. 0.05953 34.3 0.00087
17.1 0.05694 34.4 0.
17.2 0.05608 34.5 0.
17.3 0.05608 34.6 -0.00086

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007414 cm/sec
y0 1.555 ft

T = K*b = 25.99 cm²/sec

11/09/15 4 09:41:16
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST3.aqt
Date:  11/09/15 Time:  09:42:38

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  1.541 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007625 cm/sec y0 = 1.363 ft
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Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:42:53

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  1.541 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  691

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 1.524 34.7 -0.00086
0.2 1.433 34.8 -0.00172
0.3 1.343 34.9 -0.00172
0.4 1.304 35. -0.00258
0.5 1.259 35.1 -0.00172
0.6 1.217 35.2 -0.00258
0.7 1.181 35.3 -0.00345
0.8 1.149 35.4 -0.00345
0.9 1.12 35.5 -0.00258
1. 1.093 35.6 -0.00345
1.1 1.06 35.7 -0.00431
1.2 1.032 35.8 -0.00431
1.3 1.008 35.9 -0.00345
1.4 0.9843 36. -0.00345
1.5 0.9602 36.1 -0.00431
1.6 0.9343 36.2 -0.00517
1.7 0.9127 36.3 -0.00517
1.8 0.8912 36.4 -0.00517
1.9 0.8704 36.5 -0.00517
2. 0.8497 36.6 -0.00431
2.1 0.8282 36.7 -0.00431
2.2 0.8101 36.8 -0.00431
2.3 0.7911 36.9 -0.00431
2.4 0.773 37. -0.00517
2.5 0.7523 37.1 -0.00604
2.6 0.735 37.2 -0.0069
2.7 0.7178 168.4 -0.1225
2.8 0.7022 168.5 -0.1234
2.9 0.6858 168.6 -0.1242
3. 0.6703 168.7 -0.1242
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.6556 168.8 -0.1242
3.2 0.6418 168.9 -0.1251
3.3 0.628 169. -0.1251
3.4 0.6134 169.1 -0.126
3.5 0.5996 169.2 -0.126
3.6 0.5875 169.3 -0.126
3.7 0.5754 169.4 -0.126
3.8 0.5625 169.5 -0.1268
3.9 0.5504 169.6 -0.1268
4. 0.5383 169.7 -0.1268
4.1 0.5271 169.8 -0.1277
4.2 0.5159 169.9 -0.1277
4.3 0.5038 170. -0.1277
4.4 0.4926 170.1 -0.1277
4.5 0.4822 170.2 -0.1277
4.6 0.4728 170.3 -0.1285
4.7 0.4624 170.4 -0.1277
4.8 0.4529 170.5 -0.1277
4.9 0.4434 170.6 -0.1277
5. 0.4348 170.7 -0.1285
5.1 0.4244 170.8 -0.1285
5.2 0.4167 170.9 -0.1277
5.3 0.4081 171. -0.1285
5.4 0.3986 171.1 -0.1285
5.5 0.3899 171.2 -0.1285
5.6 0.383 171.3 -0.1285
5.7 0.3753 171.4 -0.1285
5.8 0.3675 171.5 -0.1285
5.9 0.3606 171.6 -0.1285
6. 0.3528 171.7 -0.1285
6.1 0.3459 171.8 -0.1294
6.2 0.3382 171.9 -0.1285
6.3 0.3313 172. -0.1285
6.4 0.3252 172.1 -0.1294
6.5 0.3183 172.2 -0.1285
6.6 0.3123 172.3 -0.1294
6.7 0.3063 172.4 -0.1303
6.8 0.3002 172.5 -0.1285
6.9 0.2942 172.6 -0.1303
7. 0.2881 172.7 -0.1294
7.1 0.283 172.8 -0.1303
7.2 0.2769 172.9 -0.1303
7.3 0.2717 173. -0.1311
7.4 0.2666 173.1 -0.1303
7.5 0.2614 173.2 -0.1311
7.6 0.2562 173.3 -0.1311
7.7 0.251 173.4 -0.1311
7.8 0.2476 173.5 -0.1311
7.9 0.2424 173.6 -0.1311
8. 0.2381 173.7 -0.1311
8.1 0.2329 173.8 -0.1311
8.2 0.2295 173.9 -0.132
8.3 0.2252 174. -0.132
8.4 0.2208 174.1 -0.132
8.5 0.2174 174.2 -0.132
8.6 0.2131 174.3 -0.132
8.7 0.2088 174.4 -0.132
8.8 0.2045 174.5 -0.1311
8.9 0.201 174.6 -0.1329
9. 0.1967 174.7 -0.1311
9.1 0.1932 174.8 -0.132
9.2 0.1898 174.9 -0.1311
9.3 0.1863 175. -0.1329
9.4 0.182 175.1 -0.132
9.5 0.1786 175.2 -0.132
9.6 0.1751 175.3 -0.1329
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.1717 175.4 -0.132
9.8 0.1674 175.5 -0.132
9.9 0.1648 175.6 -0.1329
10. 0.1622 175.7 -0.1329
10.1 0.1596 175.8 -0.1329
10.2 0.157 175.9 -0.1329
10.3 0.1553 176. -0.1329
10.4 0.1527 176.1 -0.1329
10.5 0.1484 176.2 -0.1337
10.6 0.1458 176.3 -0.1337
10.7 0.1432 176.4 -0.1337
10.8 0.1406 176.5 -0.1337
10.9 0.138 176.6 -0.1346
11. 0.1354 176.7 -0.1337
11.1 0.1329 176.8 -0.1346
11.2 0.1303 176.9 -0.1346
11.3 0.1277 177. -0.1346
11.4 0.126 177.1 -0.1346
11.5 0.1234 177.2 -0.1354
11.6 0.1216 177.3 -0.1354
11.7 0.1191 177.4 -0.1354
11.8 0.1173 177.5 -0.1354
11.9 0.1147 177.6 -0.1354
12. 0.1122 177.7 -0.1354
12.1 0.1104 177.8 -0.1354
12.2 0.1087 177.9 -0.1372
12.3 0.107 178. -0.1363
12.4 0.1053 178.1 -0.1363
12.5 0.1035 178.2 -0.1363
12.6 0.1018 178.3 -0.1363
12.7 0.1001 178.4 -0.1363
12.8 0.09749 178.5 -0.1363
12.9 0.09576 178.6 -0.1363
13. 0.09404 178.7 -0.1363
13.1 0.09317 178.8 -0.1363
13.2 0.09145 178.9 -0.1363
13.3 0.08886 179. -0.1372
13.4 0.08713 179.1 -0.1363
13.5 0.08627 179.2 -0.1363
13.6 0.08541 179.3 -0.1372
13.7 0.08455 179.4 -0.1372
13.8 0.08282 179.5 -0.1363
13.9 0.0811 179.6 -0.1363
14. 0.07937 179.7 -0.1372
14.1 0.07764 179.8 -0.1372
14.2 0.07678 179.9 -0.1372
14.3 0.07506 180. -0.1363
14.4 0.07419 180.1 -0.1363
14.5 0.07333 180.2 -0.1372
14.6 0.07161 180.3 -0.1363
14.7 0.06902 180.4 -0.1372
14.8 0.06902 180.5 -0.1372
14.9 0.06643 180.6 -0.1372
15. 0.06557 180.7 -0.1372
15.1 0.0647 180.8 -0.1372
15.2 0.06384 180.9 -0.1372
15.3 0.06212 181. -0.1372
15.4 0.06212 181.1 -0.1372
15.5 0.06039 181.2 -0.138
15.6 0.05953 181.3 -0.138
15.7 0.05867 181.4 -0.1389
15.8 0.05867 181.5 -0.138
15.9 0.05694 181.6 -0.138
16. 0.05694 181.7 -0.1389
16.1 0.05608 181.8 -0.1389
16.2 0.05521 181.9 -0.1389
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.05435 182. -0.1398
16.4 0.05263 182.1 -0.1398
16.5 0.05263 182.2 -0.1398
16.6 0.05176 182.3 -0.1398
16.7 0.0509 182.4 -0.1406
16.8 0.05004 182.5 -0.1398
16.9 0.05004 182.6 -0.1406
17. 0.04831 182.7 -0.1398
17.1 0.04745 182.8 -0.1415
17.2 0.04745 182.9 -0.1406
17.3 0.04659 183. -0.1406
17.4 0.04659 183.1 -0.1406
17.5 0.04573 183.2 -0.1415
17.6 0.044 183.3 -0.1406
17.7 0.044 183.4 -0.1406
17.8 0.04314 183.5 -0.1406
17.9 0.04314 183.6 -0.1415
18. 0.04227 183.7 -0.1415
18.1 0.04141 183.8 -0.1406
18.2 0.04055 183.9 -0.1406
18.3 0.03969 184. -0.1406
18.4 0.03969 184.1 -0.1406
18.5 0.03882 184.2 -0.1415
18.6 0.03882 184.3 -0.1406
18.7 0.03882 184.4 -0.1406
18.8 0.03796 184.5 -0.1415
18.9 0.03796 184.6 -0.1398
19. 0.0371 184.7 -0.1406
19.1 0.0371 184.8 -0.1406
19.2 0.03624 184.9 -0.1406
19.3 0.03624 185. -0.1406
19.4 0.03537 185.1 -0.1406
19.5 0.03537 185.2 -0.1406
19.6 0.03451 185.3 -0.1398
19.7 0.03365 185.4 -0.1406
19.8 0.03365 185.5 -0.1398
19.9 0.03365 185.6 -0.1398
20. 0.03279 185.7 -0.1398
20.1 0.03279 185.8 -0.1398
20.2 0.03279 185.9 -0.1389
20.3 0.03279 186. -0.1389
20.4 0.03192 186.1 -0.1389
20.5 0.03192 186.2 -0.1389
20.6 0.0302 186.3 -0.1389
20.7 0.02933 186.4 -0.1389
20.8 0.0302 186.5 -0.138
20.9 0.02933 186.6 -0.138
21. 0.02933 186.7 -0.138
21.1 0.02933 186.8 -0.138
21.2 0.02847 186.9 -0.138
21.3 0.02761 187. -0.138
21.4 0.02675 187.1 -0.138
21.5 0.02761 187.2 -0.1389
21.6 0.02761 187.3 -0.138
21.7 0.02761 187.4 -0.1389
21.8 0.02675 187.5 -0.1389
21.9 0.02675 187.6 -0.1389
22. 0.02675 187.7 -0.1389
22.1 0.02675 187.8 -0.1398
22.2 0.02588 187.9 -0.1398
22.3 0.02588 188. -0.1398
22.4 0.02588 188.1 -0.1398
22.5 0.02502 188.2 -0.1398
22.6 0.02502 188.3 -0.1406
22.7 0.02502 188.4 -0.1406
22.8 0.02502 188.5 -0.1415
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
22.9 0.02416 188.6 -0.1415
23. 0.02416 188.7 -0.1406
23.1 0.02416 188.8 -0.1415
23.2 0.0233 188.9 -0.1415
23.3 0.02416 189. -0.1415
23.4 0.0233 189.1 -0.1415
23.5 0.02243 189.2 -0.1423
23.6 0.0233 189.3 -0.1415
23.7 0.0233 189.4 -0.1423
23.8 0.0233 189.5 -0.1423
23.9 0.02243 189.6 -0.1423
24. 0.02243 189.7 -0.1423
24.1 0.02243 189.8 -0.1432
24.2 0.02243 189.9 -0.1432
24.3 0.02157 190. -0.1432
24.4 0.02243 190.1 -0.1441
24.5 0.02157 190.2 -0.1441
24.6 0.02243 190.3 -0.1449
24.7 0.02243 190.4 -0.1441
24.8 0.02243 190.5 -0.1449
24.9 0.02243 190.6 -0.1458
25. 0.02243 190.7 -0.1449
25.1 0.02157 190.8 -0.1449
25.2 0.02157 190.9 -0.1449
25.3 0.02157 191. -0.1449
25.4 0.02157 191.1 -0.1449
25.5 0.02071 191.2 -0.1449
25.6 0.02071 191.3 -0.1449
25.7 0.01984 191.4 -0.1441
25.8 0.01898 191.5 -0.1449
25.9 0.01898 191.6 -0.1441
26. 0.01898 191.7 -0.1441
26.1 0.01812 191.8 -0.1441
26.2 0.01898 191.9 -0.1432
26.3 0.01812 192. -0.1432
26.4 0.01812 192.1 -0.1423
26.5 0.01898 192.2 -0.1406
26.6 0.01984 192.3 -0.1415
26.7 0.01898 192.4 -0.1415
26.8 0.01812 192.5 -0.1423
26.9 0.01726 192.6 -0.1415
27. 0.01812 192.7 -0.1415
27.1 0.01812 192.8 -0.1406
27.2 0.01726 192.9 -0.1398
27.3 0.01639 193. -0.1398
27.4 0.01639 193.1 -0.1398
27.5 0.01553 193.2 -0.1389
27.6 0.01553 193.3 -0.1372
27.7 0.01553 193.4 -0.1372
27.8 0.01553 193.5 -0.138
27.9 0.01467 193.6 -0.1389
28. 0.01467 193.7 -0.1389
28.1 0.01553 193.8 -0.138
28.2 0.01553 193.9 -0.1372
28.3 0.01553 194. -0.1372
28.4 0.01467 194.1 -0.1389
28.5 0.01553 194.2 -0.1398
28.6 0.01553 194.3 -0.1406
28.7 0.01467 194.4 -0.1415
28.8 0.01553 194.5 -0.138
28.9 0.01726 194.6 -0.1363
29. 0.01812 194.7 -0.138
29.1 0.01984 194.8 -0.1423
29.2 0.02071 194.9 -0.1441
29.3 0.01898 195. -0.1441
29.4 0.01726 195.1 -0.1432
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
29.5 0.01898 195.2 -0.1441
29.6 0.01984 195.3 -0.1441
29.7 0.02157 195.4 -0.1441
29.8 0.01984 195.5 -0.1441
29.9 0.01726 195.6 -0.1458
30. 0.01553 195.7 -0.1467
30.1 0.01639 195.8 -0.1475
30.2 0.01467 195.9 -0.1475
30.3 0.01294 196. -0.1475
30.4 0.01294 196.1 -0.1475
30.5 0.01294 196.2 -0.1484
30.6 0.01294 196.3 -0.1492
30.7 0.01208 196.4 -0.1501
30.8 0.01381 196.5 -0.1501
30.9 0.01122 196.6 -0.151
31. 0.01381 196.7 -0.1501
31.1 0.01294 196.8 -0.1492
31.2 0.01208 196.9 -0.1492
31.3 0.01208 197. -0.1501
31.4 0.01294 197.1 -0.151
31.5 0.01208 197.2 -0.151
31.6 0.01208 197.3 -0.1518
31.7 0.01122 197.4 -0.1518
31.8 0.01036 197.5 -0.1527
31.9 0.01036 197.6 -0.1535
32. 0.00863 197.7 -0.1535
32.1 0.00863 197.8 -0.1535
32.2 0.00777 197.9 -0.1544
32.3 0.00777 198. -0.1535
32.4 0.00863 198.1 -0.1544
32.5 0.0069 198.2 -0.1544
32.6 0.00777 198.3 -0.1553
32.7 0.0069 198.4 -0.1553
32.8 0.00777 198.5 -0.1553
32.9 0.00604 198.6 -0.1553
33. 0.00518 198.7 -0.1553
33.1 0.00518 198.8 -0.1561
33.2 0.00432 198.9 -0.157
33.3 0.00345 199. -0.157
33.4 0.00432 199.1 -0.1561
33.5 0.00345 199.2 -0.157
33.6 0.00259 199.3 -0.157
33.7 0.00173 199.4 -0.1579
33.8 0.00173 199.5 -0.157
33.9 0.00259 199.6 -0.1579
34. 0.00173 199.7 -0.1579
34.1 0.00087 199.8 -0.1579
34.2 0.00087 199.9 -0.1579
34.3 0.00087 200. -0.157
34.4 0.00087 200.1 -0.1579
34.5 -0.00086 200.2 -0.1596
34.6 0.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007625 cm/sec
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y0 1.363 ft

T = K*b = 26.73 cm²/sec
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST4.aqt
Date:  11/09/15 Time:  09:43:49

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  2.204 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007036 cm/sec y0 = 1.645 ft
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Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:44:14

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  2.204 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  401

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 2.113 20.2 0.04141
0.2 1.96 20.3 0.04055
0.3 1.854 20.4 0.04055
0.4 1.793 20.5 0.04055
0.5 1.746 20.6 0.03969
0.6 1.693 20.7 0.03882
0.7 1.637 20.8 0.03796
0.8 1.594 20.9 0.03796
0.9 1.56 21. 0.0371
1. 1.513 21.1 0.03624
1.1 1.477 21.2 0.03624
1.2 1.438 21.3 0.03537
1.3 1.399 21.4 0.03451
1.4 1.364 21.5 0.03365
1.5 1.331 21.6 0.03279
1.6 1.298 21.7 0.03192
1.7 1.266 21.8 0.03192
1.8 1.234 21.9 0.03106
1.9 1.204 22. 0.03106
2. 1.177 22.1 0.0302
2.1 1.148 22.2 0.02933
2.2 1.121 22.3 0.02933
2.3 1.094 22.4 0.02933
2.4 1.068 22.5 0.02847
2.5 1.042 22.6 0.02761
2.6 1.019 22.7 0.02761
2.7 0.9955 22.8 0.02675
2.8 0.9731 22.9 0.02675
2.9 0.9507 23. 0.02675
3. 0.9283 23.1 0.02675
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.9084 23.2 0.02675
3.2 0.8868 23.3 0.02588
3.3 0.867 23.4 0.02502
3.4 0.8472 23.5 0.02416
3.5 0.8299 23.6 0.02416
3.6 0.8118 23.7 0.0233
3.7 0.7945 23.8 0.02416
3.8 0.7764 23.9 0.02416
3.9 0.7618 24. 0.02416
4. 0.7445 24.1 0.0233
4.1 0.7264 24.2 0.02243
4.2 0.7108 24.3 0.02243
4.3 0.6953 24.4 0.02243
4.4 0.6807 24.5 0.02157
4.5 0.6651 24.6 0.02157
4.6 0.6513 24.7 0.02157
4.7 0.6367 24.8 0.02157
4.8 0.6229 24.9 0.02071
4.9 0.6099 25. 0.02071
5. 0.5961 25.1 0.01984
5.1 0.584 25.2 0.01898
5.2 0.572 25.3 0.01984
5.3 0.5599 25.4 0.01898
5.4 0.5469 25.5 0.01898
5.5 0.5357 25.6 0.01898
5.6 0.5245 25.7 0.01812
5.7 0.5142 25.8 0.01812
5.8 0.5021 25.9 0.01812
5.9 0.4926 26. 0.01726
6. 0.4814 26.1 0.01639
6.1 0.4719 26.2 0.01639
6.2 0.4624 26.3 0.01639
6.3 0.4529 26.4 0.01639
6.4 0.4443 26.5 0.01639
6.5 0.4339 26.6 0.01553
6.6 0.4262 26.7 0.01639
6.7 0.4167 26.8 0.01553
6.8 0.4089 26.9 0.01553
6.9 0.4012 27. 0.01553
7. 0.3925 27.1 0.01639
7.1 0.3848 27.2 0.01639
7.2 0.377 27.3 0.01639
7.3 0.3701 27.4 0.01639
7.4 0.3632 27.5 0.01639
7.5 0.3554 27.6 0.01639
7.6 0.3485 27.7 0.01467
7.7 0.3416 27.8 0.01553
7.8 0.3356 27.9 0.01553
7.9 0.3287 28. 0.01467
8. 0.3218 28.1 0.01381
8.1 0.3157 28.2 0.01381
8.2 0.3106 28.3 0.01381
8.3 0.3045 28.4 0.01467
8.4 0.2976 28.5 0.01381
8.5 0.2924 28.6 0.01294
8.6 0.2864 28.7 0.01294
8.7 0.2812 28.8 0.01208
8.8 0.2761 28.9 0.01208
8.9 0.27 29. 0.01122
9. 0.2657 29.1 0.01208
9.1 0.2605 29.2 0.01122
9.2 0.2545 29.3 0.01208
9.3 0.2502 29.4 0.01122
9.4 0.2459 29.5 0.01122
9.5 0.2407 29.6 0.01122
9.6 0.2364 29.7 0.01036

11/09/15 2 09:44:14



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.2312 29.8 0.01036
9.8 0.2278 29.9 0.01036
9.9 0.2234 30. 0.00949
10. 0.2191 30.1 0.00863
10.1 0.2157 30.2 0.00949
10.2 0.2122 30.3 0.00949
10.3 0.2071 30.4 0.00863
10.4 0.2036 30.5 0.00949
10.5 0.1993 30.6 0.00863
10.6 0.1958 30.7 0.00863
10.7 0.1915 30.8 0.00863
10.8 0.1889 30.9 0.00863
10.9 0.1846 31. 0.00777
11. 0.1812 31.1 0.00777
11.1 0.1786 31.2 0.00777
11.2 0.1751 31.3 0.00777
11.3 0.1717 31.4 0.00777
11.4 0.1682 31.5 0.00949
11.5 0.1656 31.6 0.00949
11.6 0.1622 31.7 0.00863
11.7 0.1596 31.8 0.00863
11.8 0.157 31.9 0.00777
11.9 0.1544 32. 0.00777
12. 0.1527 32.1 0.00777
12.1 0.1492 32.2 0.00777
12.2 0.1458 32.3 0.0069
12.3 0.1441 32.4 0.0069
12.4 0.1415 32.5 0.0069
12.5 0.1389 32.6 0.00604
12.6 0.1372 32.7 0.00604
12.7 0.1346 32.8 0.00604
12.8 0.1329 32.9 0.00604
12.9 0.1311 33. 0.00604
13. 0.1277 33.1 0.00604
13.1 0.126 33.2 0.00518
13.2 0.1234 33.3 0.00604
13.3 0.1216 33.4 0.00518
13.4 0.1199 33.5 0.00604
13.5 0.1173 33.6 0.00518
13.6 0.1156 33.7 0.00518
13.7 0.1139 33.8 0.00604
13.8 0.1122 33.9 0.00604
13.9 0.1104 34. 0.00518
14. 0.1096 34.1 0.00604
14.1 0.107 34.2 0.00518
14.2 0.1061 34.3 0.00518
14.3 0.1035 34.4 0.00518
14.4 0.1018 34.5 0.00518
14.5 0.1009 34.6 0.00518
14.6 0.09921 34.7 0.00432
14.7 0.09749 34.8 0.00432
14.8 0.09576 34.9 0.00345
14.9 0.09317 35. 0.00432
15. 0.09317 35.1 0.00432
15.1 0.09145 35.2 0.00518
15.2 0.08972 35.3 0.00432
15.3 0.08886 35.4 0.00432
15.4 0.08713 35.5 0.00345
15.5 0.08541 35.6 0.00345
15.6 0.08455 35.7 0.00345
15.7 0.08368 35.8 0.00345
15.8 0.08282 35.9 0.00345
15.9 0.0811 36. 0.00432
16. 0.08023 36.1 0.00345
16.1 0.07851 36.2 0.00432
16.2 0.07678 36.3 0.00345
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.07592 36.4 0.00345
16.4 0.07506 36.5 0.00432
16.5 0.07333 36.6 0.00345
16.6 0.07161 36.7 0.00345
16.7 0.07161 36.8 0.00345
16.8 0.07074 36.9 0.00345
16.9 0.06815 37. 0.00345
17. 0.06815 37.1 0.00345
17.1 0.06729 37.2 0.00259
17.2 0.06643 37.3 0.00259
17.3 0.0647 37.4 0.00345
17.4 0.06384 37.5 0.00259
17.5 0.06298 37.6 0.00345
17.6 0.06212 37.7 0.00345
17.7 0.06125 37.8 0.00259
17.8 0.06125 37.9 0.00259
17.9 0.05953 38. 0.00259
18. 0.05867 38.1 0.00173
18.1 0.0578 38.2 0.00087
18.2 0.05694 38.3 0.00173
18.3 0.05608 38.4 0.00173
18.4 0.05521 38.5 0.00173
18.5 0.05435 38.6 0.00173
18.6 0.05263 38.7 0.00173
18.7 0.05263 38.8 0.00173
18.8 0.0509 38.9 0.00173
18.9 0.0509 39. 0.00173
19. 0.05004 39.1 0.00087
19.1 0.04918 39.2 0.00087
19.2 0.04831 39.3 0.00087
19.3 0.04831 39.4 0.00087
19.4 0.04745 39.5 0.00087
19.5 0.04573 39.6 0.00087
19.6 0.04486 39.7 0.00087
19.7 0.044 39.8 0.00087
19.8 0.04314 39.9 0.00087
19.9 0.04314 40. 0.00087
20. 0.04227 40.1 0.
20.1 0.04227

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007036 cm/sec
y0 1.645 ft

T = K*b = 24.66 cm²/sec

11/09/15 4 09:44:14
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST5.aqt
Date:  11/09/15 Time:  09:45:16

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  0.735 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007867 cm/sec y0 = 0.5945 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:45:32

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.735 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  280

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.6902 14.1 0.03451
0.2 0.6401 14.2 0.03451
0.3 0.6021 14.3 0.03365
0.4 0.578 14.4 0.03192
0.5 0.5642 14.5 0.03192
0.6 0.5513 14.6 0.03192
0.7 0.534 14.7 0.03192
0.8 0.5176 14.8 0.03192
0.9 0.5038 14.9 0.0302
1. 0.4909 15. 0.03106
1.1 0.4779 15.1 0.0302
1.2 0.4641 15.2 0.02933
1.3 0.4521 15.3 0.02933
1.4 0.4417 15.4 0.02847
1.5 0.4288 15.5 0.02847
1.6 0.4184 15.6 0.02761
1.7 0.4072 15.7 0.02761
1.8 0.3977 15.8 0.02675
1.9 0.3882 15.9 0.02588
2. 0.3779 16. 0.02588
2.1 0.3692 16.1 0.02588
2.2 0.3606 16.2 0.02588
2.3 0.352 16.3 0.02502
2.4 0.3433 16.4 0.02502
2.5 0.3356 16.5 0.02502
2.6 0.3287 16.6 0.02502
2.7 0.3201 16.7 0.0233
2.8 0.3123 16.8 0.0233
2.9 0.3054 16.9 0.0233
3. 0.2985 17. 0.0233
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.2907 17.1 0.02243
3.2 0.2856 17.2 0.02243
3.3 0.2769 17.3 0.02157
3.4 0.2717 17.4 0.02071
3.5 0.2657 17.5 0.01984
3.6 0.2597 17.6 0.01898
3.7 0.2536 17.7 0.01898
3.8 0.2476 17.8 0.01898
3.9 0.2424 17.9 0.01726
4. 0.2372 18. 0.01812
4.1 0.2321 18.1 0.01812
4.2 0.2269 18.2 0.01812
4.3 0.2226 18.3 0.01812
4.4 0.2174 18.4 0.01726
4.5 0.2122 18.5 0.01726
4.6 0.2079 18.6 0.01726
4.7 0.2027 18.7 0.01726
4.8 0.1984 18.8 0.01639
4.9 0.195 18.9 0.01639
5. 0.1907 19. 0.01553
5.1 0.1863 19.1 0.01553
5.2 0.1829 19.2 0.01467
5.3 0.1786 19.3 0.01467
5.4 0.1751 19.4 0.01467
5.5 0.1717 19.5 0.01381
5.6 0.1691 19.6 0.01381
5.7 0.1639 19.7 0.01381
5.8 0.1613 19.8 0.01208
5.9 0.1579 19.9 0.01208
6. 0.1553 20. 0.01208
6.1 0.1527 20.1 0.01122
6.2 0.1492 20.2 0.01122
6.3 0.1467 20.3 0.01122
6.4 0.1432 20.4 0.01036
6.5 0.1406 20.5 0.01036
6.6 0.138 20.6 0.01036
6.7 0.1346 20.7 0.00949
6.8 0.1329 20.8 0.00949
6.9 0.1303 20.9 0.00949
7. 0.1277 21. 0.00949
7.1 0.1251 21.1 0.01036
7.2 0.1225 21.2 0.00863
7.3 0.1199 21.3 0.00863
7.4 0.1182 21.4 0.00863
7.5 0.1147 21.5 0.00863
7.6 0.113 21.6 0.00863
7.7 0.1104 21.7 0.00949
7.8 0.1087 21.8 0.00949
7.9 0.1061 21.9 0.00949
8. 0.1044 22. 0.00863
8.1 0.1018 22.1 0.00863
8.2 0.1001 22.2 0.00777
8.3 0.09835 22.3 0.00863
8.4 0.09662 22.4 0.00777
8.5 0.0949 22.5 0.00777
8.6 0.09231 22.6 0.00777
8.7 0.09058 22.7 0.00777
8.8 0.08886 22.8 0.00777
8.9 0.08713 22.9 0.0069
9. 0.08541 23. 0.0069
9.1 0.08455 23.1 0.00604
9.2 0.08196 23.2 0.00604
9.3 0.0811 23.3 0.0069
9.4 0.08023 23.4 0.00604
9.5 0.07851 23.5 0.00604
9.6 0.07678 23.6 0.00604
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.07506 23.7 0.00604
9.8 0.07333 23.8 0.00604
9.9 0.07161 23.9 0.00518
10. 0.07074 24. 0.00518
10.1 0.06902 24.1 0.00432
10.2 0.06815 24.2 0.00432
10.3 0.06729 24.3 0.00432
10.4 0.06643 24.4 0.00432
10.5 0.0647 24.5 0.00432
10.6 0.06298 24.6 0.00432
10.7 0.06298 24.7 0.00345
10.8 0.06125 24.8 0.00345
10.9 0.06039 24.9 0.00345
11. 0.05867 25. 0.00345
11.1 0.0578 25.1 0.00345
11.2 0.05608 25.2 0.00259
11.3 0.05608 25.3 0.00259
11.4 0.05435 25.4 0.00259
11.5 0.05349 25.5 0.00259
11.6 0.05263 25.6 0.00259
11.7 0.05176 25.7 0.00173
11.8 0.0509 25.8 0.00259
11.9 0.04918 25.9 0.00259
12. 0.04831 26. 0.00259
12.1 0.04831 26.1 0.00173
12.2 0.04745 26.2 0.00173
12.3 0.04659 26.3 0.00173
12.4 0.04573 26.4 0.00173
12.5 0.04573 26.5 0.00173
12.6 0.044 26.6 0.00173
12.7 0.04314 26.7 0.00173
12.8 0.04227 26.8 0.00173
12.9 0.04227 26.9 0.00087
13. 0.04141 27. 0.00173
13.1 0.04055 27.1 0.00173
13.2 0.04055 27.2 0.00087
13.3 0.03969 27.3 0.00087
13.4 0.03969 27.4 0.00087
13.5 0.03882 27.5 0.00087
13.6 0.03796 27.6 0.00087
13.7 0.03796 27.7 0.00087
13.8 0.03624 27.8 0.00087
13.9 0.03537 27.9 0.00087
14. 0.03451 28. 0.

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007867 cm/sec
y0 0.5945 ft

T = K*b = 27.58 cm²/sec

11/09/15 3 09:45:32
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST6.aqt
Date:  11/09/15 Time:  09:46:16

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  0.7661 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007613 cm/sec y0 = 0.6203 ft
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Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:46:33

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.7661 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  306

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.7522 15.4 0.04054
0.2 0.697 15.5 0.03968
0.3 0.6341 15.6 0.03882
0.4 0.5866 15.7 0.03882
0.5 0.5633 15.8 0.03795
0.6 0.5504 15.9 0.03795
0.7 0.5461 16. 0.03795
0.8 0.5392 16.1 0.03795
0.9 0.528 16.2 0.03623
1. 0.5142 16.3 0.03623
1.1 0.5021 16.4 0.03537
1.2 0.4891 16.5 0.03537
1.3 0.4762 16.6 0.03537
1.4 0.4641 16.7 0.03537
1.5 0.4538 16.8 0.03537
1.6 0.4426 16.9 0.0345
1.7 0.4313 17. 0.0345
1.8 0.4227 17.1 0.03364
1.9 0.4132 17.2 0.03278
2. 0.4029 17.3 0.03278
2.1 0.3934 17.4 0.03278
2.2 0.3847 17.5 0.03278
2.3 0.3761 17.6 0.03278
2.4 0.3666 17.7 0.03192
2.5 0.3589 17.8 0.03192
2.6 0.3502 17.9 0.03192
2.7 0.3425 18. 0.03105
2.8 0.3347 18.1 0.03105
2.9 0.3278 18.2 0.03019
3. 0.3209 18.3 0.03105
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.314 18.4 0.03019
3.2 0.3071 18.5 0.03019
3.3 0.3002 18.6 0.03019
3.4 0.2933 18.7 0.02933
3.5 0.2873 18.8 0.02847
3.6 0.2821 18.9 0.02847
3.7 0.2769 19. 0.02847
3.8 0.2709 19.1 0.02847
3.9 0.2648 19.2 0.0276
4. 0.2588 19.3 0.02674
4.1 0.2536 19.4 0.0276
4.2 0.2485 19.5 0.02674
4.3 0.2424 19.6 0.02674
4.4 0.2381 19.7 0.02674
4.5 0.2329 19.8 0.02588
4.6 0.2277 19.9 0.02588
4.7 0.2226 20. 0.02674
4.8 0.2183 20.1 0.02674
4.9 0.2139 20.2 0.02588
5. 0.2096 20.3 0.02588
5.1 0.2053 20.4 0.02588
5.2 0.2019 20.5 0.02588
5.3 0.1976 20.6 0.02588
5.4 0.1932 20.7 0.02588
5.5 0.1881 20.8 0.02588
5.6 0.1846 20.9 0.02501
5.7 0.1812 21. 0.02415
5.8 0.1777 21.1 0.02415
5.9 0.1743 21.2 0.02415
6. 0.1699 21.3 0.02415
6.1 0.1674 21.4 0.02329
6.2 0.163 21.5 0.02329
6.3 0.1605 21.6 0.02415
6.4 0.157 21.7 0.02243
6.5 0.1544 21.8 0.02243
6.6 0.1518 21.9 0.02243
6.7 0.1484 22. 0.02243
6.8 0.1458 22.1 0.02243
6.9 0.1423 22.2 0.02243
7. 0.1398 22.3 0.02156
7.1 0.1372 22.4 0.02156
7.2 0.1346 22.5 0.02156
7.3 0.1329 22.6 0.02243
7.4 0.1303 22.7 0.02156
7.5 0.1268 22.8 0.02156
7.6 0.1251 22.9 0.01984
7.7 0.1225 23. 0.01984
7.8 0.1208 23.1 0.0207
7.9 0.1191 23.2 0.01984
8. 0.1165 23.3 0.01898
8.1 0.1147 23.4 0.01898
8.2 0.1122 23.5 0.01898
8.3 0.1104 23.6 0.01811
8.4 0.1087 23.7 0.01811
8.5 0.1061 23.8 0.01811
8.6 0.1044 23.9 0.01811
8.7 0.1027 24. 0.01811
8.8 0.1001 24.1 0.01898
8.9 0.09921 24.2 0.01811
9. 0.09748 24.3 0.01811
9.1 0.09575 24.4 0.01811
9.2 0.09403 24.5 0.01898
9.3 0.0923 24.6 0.01811
9.4 0.09144 24.7 0.01811
9.5 0.08972 24.8 0.01898
9.6 0.08799 24.9 0.01811

11/09/15 2 09:46:33
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.08713 25. 0.01725
9.8 0.0854 25.1 0.01725
9.9 0.08368 25.2 0.01725
10. 0.08281 25.3 0.01639
10.1 0.08195 25.4 0.01725
10.2 0.07936 25.5 0.01725
10.3 0.0785 25.6 0.01639
10.4 0.07764 25.7 0.01639
10.5 0.07591 25.8 0.01639
10.6 0.07505 25.9 0.01639
10.7 0.07419 26. 0.01639
10.8 0.07246 26.1 0.01639
10.9 0.0716 26.2 0.01639
11. 0.06987 26.3 0.01553
11.1 0.06901 26.4 0.01639
11.2 0.06815 26.5 0.01639
11.3 0.06729 26.6 0.01725
11.4 0.06642 26.7 0.01639
11.5 0.06556 26.8 0.01553
11.6 0.0647 26.9 0.01466
11.7 0.06297 27. 0.01466
11.8 0.06297 27.1 0.01466
11.9 0.06297 27.2 0.01294
12. 0.06211 27.3 0.01121
12.1 0.06125 27.4 0.01207
12.2 0.06038 27.5 0.01207
12.3 0.05952 27.6 0.0138
12.4 0.05866 27.7 0.01466
12.5 0.0578 27.8 0.01466
12.6 0.05693 27.9 0.0138
12.7 0.05607 28. 0.01207
12.8 0.05521 28.1 0.0138
12.9 0.05435 28.2 0.01466
13. 0.05348 28.3 0.01294
13.1 0.05262 28.4 0.01207
13.2 0.05262 28.5 0.01553
13.3 0.05176 28.6 0.01639
13.4 0.05089 28.7 0.01553
13.5 0.05003 28.8 0.01639
13.6 0.05003 28.9 0.0138
13.7 0.04917 29. 0.01294
13.8 0.04831 29.1 0.01207
13.9 0.04744 29.2 0.01207
14. 0.04744 29.3 0.01121
14.1 0.04658 29.4 0.01121
14.2 0.04572 29.5 0.01207
14.3 0.04572 29.6 0.01121
14.4 0.04486 29.7 0.01035
14.5 0.04399 29.8 0.01035
14.6 0.04399 29.9 0.01035
14.7 0.04313 30. 0.01035
14.8 0.04313 30.1 0.00949
14.9 0.04227 30.2 0.01035
15. 0.04227 30.3 0.00949
15.1 0.04141 30.4 0.00949
15.2 0.04141 30.5 0.00949
15.3 0.04054 30.6 0.00862

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

11/09/15 3 09:46:33



AQTESOLV for Windows

Estimated Parameters

Parameter Estimate
K 0.007613 cm/sec
y0 0.6203 ft

T = K*b = 26.68 cm²/sec

11/09/15 4 09:46:33
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WELL TEST ANALYSIS

Data Set:  Z:\...\MW-10_TEST7.aqt
Date:  11/09/15 Time:  09:47:24

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Well:  MW-10
Test Date:  10/28/15

AQUIFER DATA

Saturated Thickness:  115. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-10)

Initial Displacement:  0.729 ft Static Water Column Height:  10.25 ft
Total Well Penetration Depth:  10.25 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3438 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.007886 cm/sec y0 = 0.6128 ft



AQTESOLV for Windows

Data Set:  Z:\Clients\ENV\KCBPU\88019_CCRWELLINSTALL\Support\Data\Pneumatic Slug Tests\MW-10\MW-10_TEST
Date:  11/09/15
Time:  09:47:39

PROJECT INFORMATION

Company:  Burns & McDonnellf
Client:  KCBPU
Project:  88019
Location:  Kansas City, KS
Test Date:  10/28/15
Test Well:  MW-10

AQUIFER DATA

Saturated Thickness:  115. ft
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW-10

X Location:  0. ft
Y Location:  0. ft

Initial Displacement:  0.729 ft
Static Water Column Height:  10.25 ft
Casing Radius:  0.0833 ft
Well Radius:  0.3438 ft
Well Skin Radius:  1. ft
Screen Length:  5. ft
Total Well Penetration Depth:  10.25 ft

No. of Observations:  384

Observation Data
Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0.1 0.6927 19.3 0.03019
0.2 0.6341 19.4 0.03105
0.3 0.5858 19.5 0.02933
0.4 0.559 19.6 0.02933
0.5 0.5435 19.7 0.03019
0.6 0.5331 19.8 0.02847
0.7 0.5262 19.9 0.02847
0.8 0.515 20. 0.02847
0.9 0.5021 20.1 0.02847
1. 0.4883 20.2 0.0276
1.1 0.4753 20.3 0.0276
1.2 0.4624 20.4 0.0276
1.3 0.4512 20.5 0.0276
1.4 0.4417 20.6 0.02674
1.5 0.4296 20.7 0.0276
1.6 0.4193 20.8 0.02674
1.7 0.4089 20.9 0.02674
1.8 0.3994 21. 0.02588
1.9 0.3908 21.1 0.02588
2. 0.3822 21.2 0.02588
2.1 0.3727 21.3 0.02588
2.2 0.3632 21.4 0.02501
2.3 0.3546 21.5 0.02501
2.4 0.3468 21.6 0.02415
2.5 0.339 21.7 0.02415
2.6 0.3304 21.8 0.02415
2.7 0.3252 21.9 0.02415
2.8 0.3201 22. 0.02329
2.9 0.314 22.1 0.02329
3. 0.3071 22.2 0.02329

11/09/15 1 09:47:39
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
3.1 0.2994 22.3 0.02329
3.2 0.2916 22.4 0.02243
3.3 0.2855 22.5 0.02329
3.4 0.2795 22.6 0.02243
3.5 0.2726 22.7 0.02243
3.6 0.2674 22.8 0.02156
3.7 0.2631 22.9 0.02156
3.8 0.2562 23. 0.02156
3.9 0.251 23.1 0.02156
4. 0.2459 23.2 0.02156
4.1 0.2398 23.3 0.0207
4.2 0.2347 23.4 0.0207
4.3 0.2295 23.5 0.0207
4.4 0.2234 23.6 0.0207
4.5 0.2191 23.7 0.01984
4.6 0.2165 23.8 0.01984
4.7 0.2122 23.9 0.01984
4.8 0.2088 24. 0.01984
4.9 0.2053 24.1 0.01984
5. 0.201 24.2 0.01898
5.1 0.1967 24.3 0.01898
5.2 0.1915 24.4 0.01898
5.3 0.1889 24.5 0.01811
5.4 0.1846 24.6 0.01898
5.5 0.1812 24.7 0.01725
5.6 0.1794 24.8 0.01811
5.7 0.176 24.9 0.01811
5.8 0.1725 25. 0.01725
5.9 0.1691 25.1 0.01725
6. 0.1656 25.2 0.01725
6.1 0.1622 25.3 0.01639
6.2 0.1605 25.4 0.01725
6.3 0.1561 25.5 0.01725
6.4 0.1535 25.6 0.01639
6.5 0.1492 25.7 0.01639
6.6 0.1467 25.8 0.01639
6.7 0.1441 25.9 0.01553
6.8 0.1415 26. 0.01553
6.9 0.1398 26.1 0.01466
7. 0.1398 26.2 0.01553
7.1 0.138 26.3 0.01466
7.2 0.1372 26.4 0.0138
7.3 0.1329 26.5 0.01466
7.4 0.1303 26.6 0.01466
7.5 0.1294 26.7 0.01466
7.6 0.1268 26.8 0.01466
7.7 0.1242 26.9 0.01466
7.8 0.1216 27. 0.01466
7.9 0.1208 27.1 0.0138
8. 0.1191 27.2 0.0138
8.1 0.1173 27.3 0.0138
8.2 0.1156 27.4 0.0138
8.3 0.113 27.5 0.0138
8.4 0.1104 27.6 0.01294
8.5 0.1087 27.7 0.01207
8.6 0.107 27.8 0.01294
8.7 0.1061 27.9 0.01294
8.8 0.1044 28. 0.01294
8.9 0.1035 28.1 0.01294
9. 0.1027 28.2 0.01294
9.1 0.1027 28.3 0.01207
9.2 0.1009 28.4 0.01294
9.3 0.1001 28.5 0.01207
9.4 0.09921 28.6 0.01207
9.5 0.09662 28.7 0.01207
9.6 0.09403 28.8 0.01207

11/09/15 2 09:47:39
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Time (sec) Displacement (ft) Time (sec) Displacement (ft)
9.7 0.09317 28.9 0.01207
9.8 0.09144 29. 0.01207
9.9 0.08972 29.1 0.01121
10. 0.08885 29.2 0.01207
10.1 0.08799 29.3 0.01207
10.2 0.08626 29.4 0.01207
10.3 0.08626 29.5 0.01207
10.4 0.08454 29.6 0.01121
10.5 0.08281 29.7 0.01121
10.6 0.08109 29.8 0.01207
10.7 0.08023 29.9 0.01121
10.8 0.08023 30. 0.01121
10.9 0.0785 30.1 0.01207
11. 0.0785 30.2 0.01121
11.1 0.07764 30.3 0.01121
11.2 0.07591 30.4 0.01121
11.3 0.07505 30.5 0.01121
11.4 0.07332 30.6 0.01121
11.5 0.07332 30.7 0.01035
11.6 0.07332 30.8 0.01121
11.7 0.07246 30.9 0.01121
11.8 0.0716 31. 0.01035
11.9 0.07074 31.1 0.01035
12. 0.06987 31.2 0.01035
12.1 0.06901 31.3 0.01035
12.2 0.06901 31.4 0.01121
12.3 0.06815 31.5 0.01035
12.4 0.06729 31.6 0.01035
12.5 0.06642 31.7 0.01035
12.6 0.0647 31.8 0.01035
12.7 0.06384 31.9 0.01035
12.8 0.06297 32. 0.01035
12.9 0.06297 32.1 0.01035
13. 0.06211 32.2 0.00949
13.1 0.06211 32.3 0.01035
13.2 0.06211 32.4 0.01035
13.3 0.06125 32.5 0.01035
13.4 0.06038 32.6 0.01121
13.5 0.05952 32.7 0.01035
13.6 0.05866 32.8 0.01035
13.7 0.05866 32.9 0.01035
13.8 0.0578 33. 0.01035
13.9 0.05693 33.1 0.01121
14. 0.05521 33.2 0.01035
14.1 0.05521 33.3 0.00949
14.2 0.05435 33.4 0.00949
14.3 0.05348 33.5 0.00949
14.4 0.05262 33.6 0.01035
14.5 0.05262 33.7 0.01035
14.6 0.05176 33.8 0.00949
14.7 0.05089 33.9 0.01035
14.8 0.05003 34. 0.00949
14.9 0.04917 34.1 0.00862
15. 0.04831 34.2 0.00949
15.1 0.04744 34.3 0.00949
15.2 0.04744 34.4 0.00862
15.3 0.04744 34.5 0.00949
15.4 0.04658 34.6 0.00862
15.5 0.04486 34.7 0.00862
15.6 0.04486 34.8 0.00862
15.7 0.04486 34.9 0.00862
15.8 0.04399 35. 0.00862
15.9 0.04399 35.1 0.00862
16. 0.04227 35.2 0.00862
16.1 0.04227 35.3 0.00776
16.2 0.04141 35.4 0.00862

11/09/15 3 09:47:40



AQTESOLV for Windows

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
16.3 0.04141 35.5 0.00862
16.4 0.04054 35.6 0.00862
16.5 0.04054 35.7 0.00776
16.6 0.03968 35.8 0.00862
16.7 0.03968 35.9 0.00776
16.8 0.03882 36. 0.00776
16.9 0.03882 36.1 0.00776
17. 0.03882 36.2 0.00776
17.1 0.03795 36.3 0.00776
17.2 0.03795 36.4 0.00862
17.3 0.03709 36.5 0.00776
17.4 0.03709 36.6 0.00776
17.5 0.03623 36.7 0.00776
17.6 0.03623 36.8 0.00862
17.7 0.03537 36.9 0.00862
17.8 0.03537 37. 0.00862
17.9 0.03537 37.1 0.00862
18. 0.0345 37.2 0.00776
18.1 0.0345 37.3 0.00776
18.2 0.03364 37.4 0.00862
18.3 0.03278 37.5 0.00776
18.4 0.03278 37.6 0.00862
18.5 0.03278 37.7 0.00862
18.6 0.03192 37.8 0.00862
18.7 0.03192 37.9 0.00862
18.8 0.03192 38. 0.00862
18.9 0.03192 38.1 0.00862
19. 0.03105 38.2 0.00862
19.1 0.03105 38.3 0.00862
19.2 0.03105 38.4 0.00776

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  1.727

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.007886 cm/sec
y0 0.6128 ft

T = K*b = 27.64 cm²/sec

11/09/15 4 09:47:40
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APPENDIX D – MONITORING WELL SAMPLING FORMS 



FIELD GROUND-WATER SAMPLING DATA FORM 
• tMt»-̂ a_jatwajSg&AgJ »LA i L Win- W - III I. 1.1 rrun , <lm J 1 • r| r—- Pi't^ 1 

DATE: /g '30-/T SITE: _ VAPOR READING at WELLHEAD:., 
PROJECT NUMBER: 

PROJECT NUMBER: 

« 35T8 WEATHER:. §2 

WELL IDENTIFICATION 
DEPTH TO WATER (ft TOC):_ 

TOTAL DEPTH (ft TOC):, 

WELL DIAMETER (inches):_ 

PURGING 

CASING VOLUME CALCULATION:. 

Immiscible Layer Observed? (Y/N):_ „ Thickness of Immiscible Layer:_ 

. ft of water in casing X. . gallons/foot s . total gallons/casing volume 

Equipment Used: Dedicated Bladder Pump 'Nondedicated Bladder Pump ' Bailer Other:. 

Time 
(24 hrs) 

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) 

01 ?r IS .J  S ' i  --

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N): Time to Recharge:. Depth to Water (ft TOC):. 

SAMPLING Equipment Used: Same as above Other: ' • 

Tinio 
(24 hrs) 

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) 

«155 *-— -m- \$.l 8.1 
FINAL DEPTH TO WATER (ft TOC):. 

SAMPLE ID: /M fijUD j 0*/*- 2. SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS:. 

TIME FINAL DEPTH TAKEN: 

IDW PURGE WATER TOTAL:. 

Well Condition 
. FLOW THROUGH CELL MODEL 

Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s):_ Tnm tnt&ee 

NAME 

PREPARED: 

DATE 



FIELD GROUND-WATER. SAMPLING DATA FORM 

DATE: 10-16' IS SITE: 
PROJECT NUMBER: g SVS"g 

PROJECT NUMBER: 

WELL IDENTIFICATION 

. VAPOR READING at WELLHEAD:,. 
WEATHER:. 

DEPTH TO WATER (ft TOC): J1 '7& 

TOTAL DEPTH (ft TOC): 37. 0^ 

WELL DIAMETER (inches):. 

Immiscible Layer Observed? (Y/N):_ . Thickness of Immiscible Layer:_ 
PURGING 

CASING VOLUME CALCULATION:. „ ft of water in casing X . ..gallons/foot =s . . total gallons/casing volume 

Equipment Use'd: Dedicated Bladder Pump Nondedicafed Bladder Pump ' Bailer Other:_ 

Time 
(24 hrs). 

Amount 
Purged 
fetalS)4-

Flow 
Rate 

fmL/min) 
PH 

Temp. 
• (°c) 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
'(mv) 

D.O. 
(mg/L) 

Depth to 
Water 

iff TOC) 

oloo X ijtro nM .1% / /V  - a  J. o 9 tf.ly 
oloS" X «/»* ' wt Z.t> lol. t n-T8 
QUO 9 y pt> un i^,tt / '  1 jol.o X.Cl tf.7g 
tohX (, f t #  L.r N.lH .11 l.H IO&. 1- 1.1° 11.78 

Jr i<ieb { * > %  Ho3 > 4 1  A3 t o B . 1  D X t  H.% 
• 

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N): Time to Recharge:, , Depth to Water (ft TOC):, 

SAMPLING Equipment Used: Same as above Other:, 

Time 
(24 hrs) 

Amount 
Purged 
(gefe)^ 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
(°C) 

Conductivity 
(mS/cm) 

Turbidiiy 
• (NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Wafer 

(ft TOC) 
011,6 6 yeo U.f> A* /oS-1 X. «-•» 

FINAL DEPTH TO WATER (ft TOCL TIME FINAL DEPTH TAKEN:. 

SAMPLE ID: MW " */J t SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS:, _j __ 

IDW PURGE WATER TOTAL:, FLOW THROUGH CELL MODEL 

Well Condition Remarks 
Concrete Pad? 

• 

Bumper Posts? 

• 

Protective Casing? 

• 

Paint and Label? 

• 

Lock? 
• Well Casing? • 

Reference Point? 
• 

-• 

• 

Field Samplerfe) Name/s): *T//v\ D V Cl^tT& 
• NAME SIGNATURE DATE 

PREPARED: <f If /O'S^'V) 



PiElD GROUND-WATER SAMPLING DATA FORM 

PROJECT NUMBER: SSlS't 

PROJECT NUMBER: 

WELL IDENTIFICATION 

WEATHER: 

DEPTH TO WATER (ft TOC): 23-

TOTAL DEPTH (ft TOO: 

WELL DIAMETER (inches):.. 

Immiscible Layer Observed? (Y/N):. .Thickness of Immiscible Layer:_ 
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 Others 

Time 
(24 hrs) 

Amount 
Purged 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
C'C) 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

("ft TOC) 

IHIO 4job 7.QZ ML Lo3 7.3 a . n  2*3 B 
mis Z 7- Q Z  /V3V hoz. V-Z i n . o  i . / I  
m o V U .°)1 M. 33 1 .&Z.  3 - H  1 t&. I .ST 23. 

>1)00 G.9S I . o /  2 . 1  / V &  ,(, 
MHO 8 y o o  <f.?3 / * * .3 /  1 . 0 /  •2 .^  . -75  

' 

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N): Time to Recharge: Depth to Water (ft TOC):. 

SAMPLING Equipment Used: Same as above Other:_ ^ 

Time 
(24 hrs) 

Amount 
Purged 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
(°C) 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
' Water 
(ft TOC) 

MHO B ' Lfto 6.73 /y.3/ l.ol 2-.o /©7.# - 7 3  23.38 
FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN:. 

SAMPLE ID: Mt*> -3/<g>W SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS:. 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s): T/AA CxTgfZ. 

NAME SIGNATURE DATE 

PREPARED:. f X . /0 > 2-1' 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: >5 SITE:_ VAPOR READING at WELLHEAD:. 
PROJECT NUMBER: &6H58 WEATHER: So $ 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOC): 2.S-S0  

WELL IDENTIFICATION 
TOTAL DEPTH (ftTOC): *2.1 

WELL DIAMETER (inches):. . 

Layer Observed? (Y/N): Thickness of Immiscible Layer: 

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:. 

BA 

Immiscible 
PURGING 

Time 
(24 hrs) 

Amount 
Purged 

Flow 
Rate 

(mt/min) 
pH Temp. 

-. PC) 
Conductivity 

(mS/cm) 
Turbidity 
(NTUs) 

ORP 
(mv) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

IWS X fob (,-70 79 l < f $  to.l 3*. It 

to 56 2 yoP OS./ / 'VY t t . r  f*2. r * • 3  3*.Z1 

* (A.°11 )H.7<> t - H l  / " Z . 7 - >n 
\ I1>0 <• IV. 71 M4/ 7 . 1 1 96.°} **•21 
Uos § H0t> Ml iH-V? l-VH- ? j >  t  .71 T&.zi 
M t o  /» tfCb / V . f l T  M y U.z. 2. . 7 /  3*. 21 
i n s  fZ f o o  L.11 /V.%7- l .«*3 S.2~ 5 < . |  . 0 ®  

i  i ip If Wo li-AH Mil* I.He* H . l  3 / - 7  P i S U  
Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N):. Time to Recharge:. , Depth to Water (ft TOC):. 

SAMPLING Equipment Used: Same as above Other:. 

Time 
(24 hrs) 

Amount 
Purged 
(»ste)£ 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
PC) . 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

111$ tH U.1H H'% I.Ho H.t TV. 7 .TV 

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

SAMPLE ID; " f fA  SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS:. 

IDW PURGE WATER TOTAL:. FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s): ^Tt AA. (Qj C. (*— 

NAME 

PREPARED: 

DATE 

j o - Z I - i S  



FIELD {BROUMD-WATER SAMPUMQ DATA PORH 

DATE: lb-11' *1 SITE: K.C6P^ VAPOR READING at WELLHEAD: 
PROJECT NUMBER: WEATHER: . ' 

PROJECT NUMBER:. . 
DEPTH TO WATER (ft TOC): ! "• 1?-

WELL IDENTIFICATION 
TOTAL DEPTH (ftTOO: 29. 6 7-

WELL DIAMETER (inches):__ 

Immiscible Layer Observed? (Y/N):. , Thickness of Immiscible Layer:. 
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: . 

iaJ * 10 

Time 
(24 hrs) 

Amount 
Purged 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
(°C) 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

' Depth to 
Water 

(ft TOC) 

ItHo J 7.V8 NM l.tt t % z  / / / .$  . 7 /  lit*? 
2 /Y.TV / • * /  /*> 7 > ' 9  *167 

tZ TV f A t /  rv 6f, 3 27.67 
6 Hoc? ?.»3 /w At/ H-t 77. o 2167 
0 w>e> 7.®^ /y.uo /./e> 2. 3 9r./ . £Z- 27.67 

Continued on next page (circle one): yes / no 

Well Purged to Dryness 

SAMPLING 

? (Y/N): Time to R 

ime as ab 

echarae: Depth to Wat erfftTOCI: Well Purged to Dryness 

SAMPLING Equipment Used: Sr 

Time to R 

ime as ab ove Other: 

Depth to Wat 

Time 
(24 hrs) 

Amount 
Purged 
(§als)t-

Flow 
Rate 

(mL/mln) 
PH 

Temp. 
(°C) 

Conductivity 
(mS/cm) 

Turbidity 
• (NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 
/3*° 7, "3 tH.te /. /«e 5 - 3  73T./ .§Z^ 2167 

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

SAMPLE ip; M b > - t Q S A M P L E  I D  F O R  Q C :  

PARAMETERS REQUESTED FOR ANALYSIS:. 

IDW PURGE WATER TOTAL:. . FLOW THROUGH CELL MODEL #:. 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Samplers) Name(s):_ txg C 
NAME SIGNATURE 

PREPARED: 

DATE 

jo 

( 
\ 



FIELD GROUND-WATER SASiPLlWG DATA PORM 

DATE; /P'E'HS SITE: KCbP*/ VAPOR READING at WELLHEAD;. . 
PROJECT NUMBER: WEATHER: 5d &  

PROJECT NUMBER:. __ 
DEPTH TO WATER (ft TOOL 2 7. 30 

WELL IDENTIFICATION 
TOTAL DEPTH (ft TOO: S^PytM >1» G > 

WELL DIAMETER (inches):. 

Immiscible Layer Observed? (Y/N):. .Thickness of Immiscible Layer:. 
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: 

M w  - z A  

Time 
(24 hrs) 

Amount 
Purged 
/rnlrVt £. 

Flow 
Rate 

(mL/min) 
pH Temp. 

(°C) 
Conductivity 

(mS/cm) 
Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

/ 3  > 5  r WO >8 M' htz. / * . /  ; ? . 5  / . ( 7  2/. It, 
/  2 ¥oo 7.^ 11 Xo ( J G  7«.3 / . / ¥  77. 
/ 3 V f  \ ¥  1400 c.t t  /3-7? I.IT. % V - y  / . 6 /  
nro G *too /3«77 I.IZ £• ¥ 2U 56 

• 

Continued on next page (circle one): yes / no 

Well Purged to Dryness 

SAMPLING 

? (Y/N): Time to R 

ime as ab 

echarae: Depth to Wat erffiTOC): Well Purged to Dryness 

SAMPLING Equipment Used: Ss 

Time to R 

ime as ab ove Other: 

Depth to Wat 

Time 
(24 hrs) 

Amount 
Purged 
faaMrt. 

Flow 
Rate 

(mL/mln) 
PH 

Temp. 
PC) . 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

/ 5 * r  4*0 U,1(f n>r? 7-/2. 2.V • 13 21. it-
FINAL DEPTH TO WATER (ft TOC):. . TIME FINAL DEPTH TAKEN:. 

SAMPLE ID: ' 2 A  / f  S A M P L E  I D  F O R  Q C :  

PARAMETERS REQUESTED FOR ANALYSIS:. 

IDW PURGE WATER TOTAL:. FLOW THROUGH CELL MODEL #:. 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s): *7"(At -

NAME ^IGNATJJRE DATE 

PREPARED: I J( 



FIELD GROUNDWATER SAMPLING REPORT 

DATE: I 11- IL> SITE: G>A P"Ut> PID READING at WELL HEAD (ppm): 

PROJECT NUMBER: WEATHER: I/O ' 

WELL NUMBER: 

DEPTH TO WATER (ft): 1°\X TOTAL DEPTH (ft): itPk' WELL DIAMETER (inches): 2-

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) 

m s  .  £ 30to 1 %  / 5 - n  1 . iog  I f .o  2 8 - 3  
nto  .w  30 b  7. ̂  i3> - 7 7  1  - lO^  10 . /  l l . l  , / ? . r  

i .1<\l 3 oo " 7 .  1  15 . I f  • /« 7 * • 1  f . L  / i . y  
I M>0 300 1 .  I 1-3.13 / . / •  7  L - 7  . r o  / 1 - v  

12. 3 5  yot "7 * I 1 3 - 9 l  /  >10  1 ,  3 - 1 /  -/ • 3 . r?- t i . y  

Continued on back (circle one) yes / no 

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. 

/ 2-3 S i-ye 1 n - i  13-11 / • / 0 3 . 0  — / •  3  «yr n - H  
Ferrous Iron (mg/L): 

FINAL DEPTH TO WATER (ft TOC): fi. V TIME FINAL DEPTH TAKEN: l ^ S  

SAMPLE ID: SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW TOTAL: Flow Through Cell Model Number: 

NAME SIGNATURE DATE 

PREPARED: 

REVIEWED: ^ 



FIELD GROUNDWATER SAMPLING REPORT 

DATE: \ - 7 l -  \U SITE: E A  PID READING at WELL HEAD (ppm):_ 

PROJECT NUMBER: WEATHER: W o ' 4  

WELL NUMBER: MoJ-3 

DEPTH TO WATER (ft): 23.3S 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) 

-x  I 3 .H  , 4 5 4  %% 1 .16  15.3 S 
/Woo ,WT 3oo <0.1 N.0 I  Ol .0 .41 23 5 f 
IWoS ,7 9/ 3oo Lr l  H o n  7-2 &.V ,  In  
/  W ( 0  I.ISIo 300 b. l  b i.ot? 1* .  1 .41 ?$ *y 
1 WIS 300 o. 1 H.o$ , 4 3 0  LI  30.1 13. 3 V 
14 bin  3 po i*i"Z .  4 5 7  3 . 0  3S.  1 ,ro 2i.i^ 

Continued on back (circle one) yes / no 

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. 

»  W 2 5  ! °nL  L . T  1M.»0 3 - 0  3 5 . 1  . 3 *  13.34 

Ferrous Iron (mg/L): " 

FINAL DEPTH TO WATER (ft TOC): *23-3^1 TIME FINAL DEPTH TAKEN: 14"^° 

SAMPLE ID: *2 SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW TOTAL: Flow Through Cell Model Number: 

NAME SIGNATURE DATE 

PREPARED: 

REVIEWED: 



FIELD GROUNDWATER SAMPLING REPORT 

DATE: \ • n • 1 L> SITE: PoH I> PID READING at WELL HEAD (ppm): 

PROJECT NUMBER: WEATHER: Ho'S CW a f 

WELL NUMBER: /*vu>-4 

DEPTH TO WATER (ft): 1°). 34 TOTAL DEPTH (ft): 3\ 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: 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) 

I H H S  T L.fc 13-86 .m 11.1 83 c i . n s  J 1 - 3 V  
14*0 - w r  Job <*.7 MS I T .  4 K 5 - 1  7..L7L » 7 3 2 ,  
i f s s  . 7?/ Joo \i.% tei<> 10. t. 0 7 - L  
I rot? 300 U-C# • Vie 7- i 
1 f o S  i-rst 300 U7 iH.oo .Qnn 6 . 2 - 2.. 3> Z- / ? •  3 2 -
/ 510 /.?76 3 oO 0 - 7  Mi 4 . 1  T.-U, 37 

Continued on back (circle one) yes / no 

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. 

1 * 1 $  / ' ? 7 6  L.7 13.75 .077 H . l  2 2 Q »  14. 32. 

Ferrous Iron (mg/L): -

FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN:. 11? )P 
SAMPLE ID: _ SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW TOTAL: Flow Through Cell Model Number: 

NAME SIGNATURE DATE 

PREPARED: 

REVIEWED: . 



FIELD GROUNDWATER SAMPLING REPORT 

DATE: 1 ' 2 1 - t U  SITE: B A  PID READING at WELL HEAD (ppm): 

PROJECT NUMBER: WEATHER: Ho'S 

WELL NUMBER: Mto-2-A 

DEPTH TO WATER (ft): 2 / -  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) 
\ l o o  £ 7,00 0.8 13.1V . M l M  I t . 4  . 4 6  zi 30 
I3»S 3 oo 1 0 . 1  «H4 21-21. 
n> to . T i /  3et> OA 1 3 - 1 3  , W  0,1- 0.1. • HI Li -L% 

L M S  l . i f r  300 UA {>.10 G . o  1 . 1  • Hi H. 21 
/ 3 2 6  M0I 3>eO i v n  . W 7 - 4.2. — /• 2. Zl 2.1 

Continued on back (circle one) yes / no 

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. 

1 5 2 s  t ' f t l  1 3 - ^  , 1&-L. 4 - 2 - - l . Z  . MS -21.-ZM 

Ferrous Iron (mg/L): 

FINAL DEPTH TO WATER (ft TOC): "3-1- ^ TIME FINAL DEPTH TAKEN: 1 

SAMPLE ID: H u - l A  SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW TOTAL: Flow Through Cell Model Number: 

NAME SIGNATURE DATE 

PREPARED: 

REVIEWED: 



FIELD GROUNDWATER SAMPLING REPORT 

DATE: 1 - 2 2 - 1 0  SITE: 6  A PIP READING at WELL HEAD (ppm): 

PROJECT NUMBER: WEATHER: - W' S 

WELL NUMBER: flu/-8A 

DEPTH TO WATER (ft): tH .  TOTAL DEPTH (ft): 3% U> WELL DIAMETER (inches): 2-

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) 

110$ r 300 0 - 9  /3 J>(, /  2 9 y  40.2. 60 - d? =2.70 

/ n o  . 3 ? r  %t>0 fa .  &  l U B  1 . 2 1 0  If. / l -oo  24.2? 
n<r  .?<?/ 3 oo us 1 0 . ° /  !  . 3 1 ?  1 2 .  i b  /. 4 / .  2 4 . 0 7  
If to / . / s o  >0 0. 2> H - z f  1 3 1 0  I » . o f  ~ /2  ,g 21-29  

n z s  / . r * /  3oo o - l  H  . 3 0  )  - M O  - 2 3  f t  ,3"2- 1 M.&8 
11 3t? 300 0-<\ 1 4.7.5 1 . 3 / 0  9 - 4 3  -Ifc -L  . S~<? 24-SS 
1135 2-37/ 300 lr 4 ' 4 . 2  0  I 3 1 5  I .20  - 3 3 . 4  » f2_ 
I 140 4 . 7  * 4  300 1 4 . 2 4 .  1 .1)15 0>. * K o  2H.S8 

I  IMP 3 - / 0 /  300 J 4 .  2  7  cry - 3 C - V  »r / 2 A. 
1 t S o  3 .TT0  300 'H.?* l - 3 / O  H- .90  ~3§. .S .To  to.m 

Continued on back (circle one) yes / no 

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. 

/  ( S o  3 . r r o  6 - 9  /. 3/6 - 3 g . - r  • fZ> 2y.s 

Ferrous Iron (mg/L): 

FINAL DEPTH TO WATER (ft TOC): 2 «/• S g TIME FINAL DEPTH TAKEN: ! >  ̂ °  

SAMPLE ID: SAMPLE ID FOR QC: 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW TOTAL: Flow Through Cell Model Number: 

NAME SIGNATURE DATE 

PREPARED: 

REVIEWED: 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: SITE: &.GAJ 

PROJECT NUMBER:_ 

PROJECT NUMBER: 

.VAPOR READING at WELLHEAD:_ 

WEATHER: _ 

2 0 - 3 1  
WELL IDENTIFICATION 

M u J - 2 4  

DEPTH TO WATER (ft TOC):_ 

TOTAL DEPTH (ft TOC): 3 1 ' 5 

WELL DIAMETER (inches):. 

Immiscible Layer Observed? (Y/N);_ .Thickness of Immiscible Layer:_ 
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 hrs) 

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) 

> 4 1 5  X %oo l - M  3 - o r  /oX /. Ht J2 O.73 

\W o SI 260 I H .  V  1-2.10 / > 6 9  / 6 . i *  / * 2  Jo-53 

142S . t o f  260 6-2-2, l*t>6 J . / f T  / . s y  / & ' /  o- 79- l o . s z  

14 30 . 1 TU> 200 t , - L i >  / Y - 7 2  IX 3 /• / 2 /?••£ 0 - 9 9  

1MS(5 .  2 0 $  2.00 L< 26 /,/?¥ AJ0 2 ° S  6. 90 26.53 

Continued on next page (circle one): yes / no 

Well Purged to Dryness 

SAMPLING 

5? (Y/N): Time to R 

ame as ab 

echarae: Depth to Wat er (ft TOC): Well Purged to Dryness 

SAMPLING Equipment Used: S 

Time to R 

ame as ab ove Other: 

Depth to Wat 

Time 
(24 hrs) 

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) 

1 4 4 0  •20ft 260 6 - 2 6  / V - ? ?  / ' / ? ¥  /- 38 J * < 3  0 - 9 0  2 6 , 5 3 

FINAL DEPTH TO WATER (ft TOC): 20• 7b TIME FINAL DEPTH TAKEN: 1440 

SAMPLE ID: MvJ ~2g.  SAMPLE ID FOR QC: - 2A 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s):_ 

NAME SIGNATURE DATE 

PREPARED: 0" 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: H »21 •  lU SITE: KX6fvJ VAPOR READING at WELLHEAD: 

PROJECT NUMBER: WEATHER: LcO* Cloudy 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOC): IB-  tO 

TOTAL DEPTH (ft T0C):___j2_^_t^+ 

WELL DIAMETER (inches):___2-

Layer Observed? (Y/N): Thickness of Immiscible Layer: 

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: 

WELL IDENTIFICATION 

- ( O  

Immiscible 
PURGING 

Time 
(24 hrs) 

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 TOO 

X I . W b  H'78 V40 7 / > 0  L . t Z  / $ J 0  

US 2-6 . o s z .  TPO U-S9 IH. 12 I .  I l l  $ 1 - 7  U H . 9  • ?<» * 9 . 0  

I 52-5" 2.&0 14 21 1 - 2 * 2  2 .  * 9 .  X I  S0-(e . c* i i S ( o  

1 5 3 0  . 1 5 U  2.oo U 51 U 2 2 1 9, to / . £ /  / 8 > &  

1 5 3 5  , t * 8  2m i . a i o  ?. 0/ 36S J-!, 18Jo 

V S H f  . -2(fO 2a*> L I. 1*20 Cttf 31 9 >Tb <SJo 

I S H - 5  . 3 '  2 .  1PO U.5o 14 ll l l t o  $>00 UOJ Tt / 9 J 0  

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N): Time to Recharge: Depth to Water (ft TOO): 

SAMPLING Equipment Used: Same as above Other: 

Time 
(24 hrs) 

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 TOO) 

. 3 / 2 .  t o o  u.so /7-// t . l l P  ¥0j -7* S&JO 

FINAL DEPTH TO WATER (ft TOOL S & t O  TIME FINAL DEPTH TAKEN: i f  T O  

SAMPLE ID: Mv*> "10 SAMPLE ID FOR QC: M w* -I 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s): 

NAME 

PREPARED: 

DATE 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: H21-  1U SITE: tCCftfvJ VAPOR READING at WELLHEAD: 
PROJECT NUMBER: WEATHER: Clejckj 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOC): 2<a. \4-

TOTAL DEPTH (ft TOC): 31-^  

WELL DIAMETER finches): 4" 

Layer Observed? (Y/N): Thickness of Immiscible Layer: 

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: 

WELL IDENTIFICATION 

Kvp - 4. 

Immiscible 
PURGING 

Time 
(24 hrs) 

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) 

1230 l o o  12-3  2-e , if 
. o $ Z  2,0 0 g.oo \ -5 . l2  1 . n o  1.05 I .  Oi  OO.  

. l o f  lb a ( m . O L  \  5  • 1 °  1 ,111 0 .  SO us i . re fc  70. IV-

l  1H5 .lS<e ZbO UGS I H H Z  i . tu  O . H i  G^t.O \  ,  2-b*  2©.  I f  
Lt.oB l  co \ A 1  I  QHff loH-  3  l . l f e  2» .  14 

1255 *2X>0 G. l l  ^ .<>3 \ . m  o . t b  <*H.  I  ue«? •2®.  I f  

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N): Time to Recharge: Depth to Water (ft TOO):. 

SAMPLING Equipment Used: Same as above Other: 

Time 
(24 hrs) 

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) 
60 , 2-1*0 %£>L> Q . U  v .  \ - » * J  V * 4 .  I  1 - 0 9  - 2 0 A H  

FINAL DEPTH TO WATER (ft TOC): "2*  . *9  TIME FINAL DEPTH TAKEN: v 3ofc> 

SAMPLE ID: -Hr SAMPLE ID FOR QC: - 4, 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s):_ 

PREPARED: A 

SIGNATURE DATE 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: 4 •!%' 1U> SITE: VAPOR READING at WELLHEAD: 

PROJECT NUMBER: 8 tS65 WEATHER: 50' CWg/y 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOO: 23.^  Z> 

TOTAL DEPTH (ft TOO: 3 5 -  2 )  

WELL DIAMETER (inches): 2~ 

Immiscible Layer Observed? (Y/N): Thickness of Immiscible Layer: 
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: 

WELL IDENTIFICATION 

Mv-3 ~ 0 A 

Time 
(24 hrs) 

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) 
o°VsS & 2.® t» u n t  > © . 3 6  U4 4 v v . 5  S H '  I  on Z3.5Z. 

o v o  . O S  z ,  •2.0 0 LO. 83 JS.38 U* 0.1C5 - 2 3 . 5 2 .  

0 4 l S  . m zoo I . U 4 Z  S . S t  5*0 .2. 0 .  ( 9 8  

01ZO zoo L / l S  1 * 3 1  v .  w n t  3>.3<i s o .  *  o . U Z  23 T2. 

Continued on next page (circle one): yes / no 

Well Purged to Dryness 

SAMPLING 

3? (Y/N): Time to R 

ame as ab 

echarae: Depth to Wat er (ft TOC): Well Purged to Dryness 

SAMPLING Equipment Used: S 

Time to R 

ame as ab ove Other: 

Depth to Wat 

Time 
(24 hrs) 

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) 

0 9 - Z 5  0 L..15 3 < s o n  t> .<*2, 21 52. 

FINAL DEPTH TO WATER (ft TOO: "2,3-5 2. TIME FINAL DEPTH TAKEN: 0 4 2 $  

SAMPLE ID: M\/J - 8^ SAMPLE ID FOR QC: MU? - &A 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s): 

NAME SIGNATURE 

PREPARED: T'M V 
c X ( 2 ^  

DATE 

4. 1© • l<* 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: V 27 /4» SITE: {C$P\J 

PROJECT NUMBER:. #4 083 

PROJECT NUMBER: 

.VAPOR READING at WELLHEAD:. 
WEATHER: 0° ' C/di/pfy 

WELL IDENTIFICATION 
DEPTH TO WATER (ft TOC):_ 

TOTAL DEPTH (ft TOC):_ 

2 3 . S O  

WELL DIAMETER (inches):. 

Immiscible Layer Observed? (Y/N):_ .Thickness of Immiscible Layer:. 
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 hrs) 

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 TOO) 

/ J 2 5  £ 2.00 V 3 o  t s n  0 > < , 7 0  -2./0 i?7. / O - / 0  22 TO 

mo . 0 5 1  100 U.11 iUJ0 / • ' < r 5  b ' 2  m 2 > } Z  2 3 - T o  

/ u s  %oO / f . f t *  l - H i  ¥ I HI 2 3 ,  T O  

O H *  * /& (e 100 G - 3  $  t S l 7  b ' B l  *t3' / /. 23 TO 

/ 3 ¥ 5  . 2 0 %  100 i t . l l  i S t H  b /So O . f O  Z i - l  j . * i  i l ' S *  

Continued on next page (circle one): yes / no 

Well Purged to Dryness? (Y/N):. , Time to Recharge: Depth to Water (ft TOO):. 

SAMPLING Equipment Used: Same as above Other: 

Time 
(24 hrs) 

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 TOO) 

u s o  , 2 0 0  200 0-33 i S Y  b / g b  O . f O  J i /  / • e y  25. so 

FINAL DEPTH TO WATER (ft TOO: TIME FINAL DEPTH TAKEN: V 3 S P  

SAMPLE ID: /*UP « 3 SAMPLE ID FOR QC:_ 3 

PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL:. FLOW THROUGH CELL MODEL #: 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing? 
Paint and Label? 
Lock? 
Well Casing? 
Reference Point? 

Field Sampler(s) Name(s):. 

NAME 

PREPARED: "Q.C 

DATE 

V " g ? - / k  



FIELD GROUND-WATER SAMPLING REPORT

DATE: SITE:

PROJECT NUMBER: x%n-n
WELL NUMBER

PURGING

CASING VOLUME CALCULATION:

WEATHER: 7T. C LuP't / MnO____________ _

DEPTH TO WATER (ft): ^7.o3

_______ WELL DIAMETER (inches): .___5LTOTAL DEPTH (ft):

ft of water X _total gallons/casing volume

Equipment Used: Dedicated Bladder Pump

_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
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

/?-? t= x Ho o /c~z ILT*. So/l HA 7iA
Illy o.r o (JX> tu* ILlf ni I.C3 Sz.oL

yoQ C-57 (lX ll U (<i X'l °'/4 ?2.ot
ms \A IL.L /u in 6.11 tXoi
in.n r,* lOl) \L/l no.l ___%i____ o ZXoU
\U< 1.A Hoo g,,57 ____ IW w.i G.[M ZL~°(&
i^oo Xo Hjo ___ Lum_____ ox fr.JM____ ZZ.d
<U H oo 6.r7 /c~Y. [ll** lL4_______ns ....0>1M___ ^2-0 C
ft*0 My Moo 057 US l&lo I o.l -yi____ O.IM

Continued on back (circle one) [yes [I no

SAMPLING Equipment Used: [Same as abovj 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.

mo LS% L% Ibtq H.7^ bAH 7J7,AnL

TIME FINAL DEPTH TAKEN: (34°FINAL DEPTH TO WATER (ft TOC): 1X^

SAMPLE ID: l Cu>~\ SAMPLE ID FOR QC:___________________________

PARAMETERS REQUESTED FOR ANALYSIS: C\;fl /HtMy ; SviP-fO <?

IDW TOTAL: ________

YSI MULTI-METER MODEL: /s 1 A ucftnurwi. CT“rofc*s«^4

CHECKED FLOW THROUGH CELL FOR LEAKS: □ COMMENTS:____________________

NAME

PREPARED:

SIGNATURE DATE

REVIEWED:

7-7 t



WELL NUMBER

Haj-U

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)
\l\< M.C iLl 10*1 s,\ 0,14 2rioC

STo Hc>o icn 'AD J.M

COMMENTS



FIELD GROUND-WATER SAMPLING REPORT

DATE: 7-/2dT SITE: 1

PROJECT NUMBER: g*77.1____ WEATHER: ___ 78^ ___________

WELL NUMBER _ _
DEPTH TO WATER (ft): /%<-> ' '

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

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

Equipment Used: fDedica~ted 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{00 Q>, (eO YlXl Ut Loo /C,<?

o,< O.UV •4..S on osz (LSec,
Hod h° K‘w lUT iv -‘-a D.U [y.(po
Hof l.< Hoo oM "Ma im UA <?/U

Ml* V» £^Oo uttf lUl =13_ oni ___
Hif Ho» Cite. tu i'w oXl fl,U>

.

Continued on back (circle one) yes //ffo

SAMPLING Equipment Used: fSafnifas above! Other

I 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.

7. J' 6.C*. IT. - 17-.A o.'tn

FINAL DEPTH TO WATER (ft TOC): |f_to TIME FINAL DEPTH TAKEN: l^?Q

SAMPLE ID: _________ SAMPLE ID FOR QC: Oo(L( /p\uA
PARAMETERS REQUESTED FOR ANALYSIS: I^«AAS T

IDWTOTAL: 2.^ ^*0________

YSI MULTI-METER MODEL: Y*>Z V/ui)

CHECKED FLOW THROUGH CELL FOR LEAKS: □ COMMENTS:____________________ .

NAME

PREPARED: _ 1loM*.

REVIEWED: .__________________

SIGNATURE DATE

7 nS-U



FIELD GROUND-WATER SAMPLING REPORT

SITE: tOlAfUtt/WDATE:

PROJECT NUMBER: WEATHER: ~1 L* cLv C>4
' 7 7

WELL NUMBER
DEPTH TO WATER (ft): j& 1

tAMVIfr________
TOTAL DEPTH (ft): _________  WELL DIAMETER (inches):

PURGING

CASING VOLUME CALCULATION: ____ft of water X____gallons/ =_____ total gallons/casing volume
in casing foot

Equipment Used: /Dedicated Bladder Pumpl 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)
IWo X (^'L»l i (,-<-> Ww m 11H in
m( ox H.^0 (,.U ixsl M

(,o Hen? M 11°? ______________ . U-Sf -in -l.Uo
!.<, MuJ Hap, ivf * in IW

ifoo 0.5 h>l vi L -frU___ 0A1 (rm

l CD') 1 •<> m?i) |*W ____ _________ 9.% -V> ___C).U

lOo iOtf O.L'i tVW W -10.1c, <M0 iCM*
~W v< io\) 0,00 M mo XIL OAo ftAfM

/no (jM M.% rvOO iU - W/ O.U m
Continued on back (circle one) yes /(n3)

SAMPLING Equipment UsedrtgSame 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.

I f 6,6.0 tk.i l <Y.4 ( -u.r o. /( c4e*tc_

FINAL DEPTH TO WATER (ft TOC): 1 TIME FINAL DEPTH TAKEN: l^z-s

SAMPLE ID: /gv-( SAMPLE ID FOR QC:.___________________________

PARAMETERS REQUESTED FOR ANALYSIS: CA , f ____________

IDW TOTAL: l(.fc> C«AV_________

YSI MULTI-METER MODEL: AU* ( ?0>Vet»s-*vaP/^^)

CHECKED FLOW THROUGH CELL FOR LEAKS: □ COMMENTS: |A/ c

NAME SIGNATURE DATE

PREPARED: _________ _______ "l-ZT- /t,

REVIEWED: ____________________________ _ _________________________________  _________________



FIELD GROUND-WATER SAMPLING REPORT

DATE: "VlASITE:

PROJECT NUMBER: WEATHER: \r f (X

WELL NUMBER

PURGING

DEPTH TO WATER (ft): 'L&S'l <

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

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

Equipment Used: Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(qals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

~Z ^tob to H.o1 Hl.t ont
(<Vb 0< Hoo fc/Vi [V/] H.VI *L1 6.5T U>M
IX< J‘0 1) o.s° UbJctb
( It, (5® l.< 'lU.lo 1-)V4 *7,1 O.Kfc' tb> (s&>
/{j»J MM U1 \v<, ____

%.I0 v>,i 0M1 *ZO,a

Continued on back (circle one) yes /Lnb^

SAMPLING Equipment Used: iame 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.

1 a, L.%n It.* \1 2.1 ■ ‘ oM~\ C

FINAL DEPTH TO WATER (ft TOC): 1T>.bo_______ . TIME FINAL DEPTH TAKEN: IbK

SAMPLE ID: - | SAMPLE ID FOR QC:_________________________

PARAMETERS REQUESTED FOR ANALYSIS: CX; t

IDW TOTAL: ______________________

YSI MULTI-METER MODEL: %T hoCltniim

CHECKED FLOW THROUGH CELL FOR LEAKS: □ COMMENTS:______

NAME
PREPARED: _ j(gVv ScXw^it

REVIEWED: .__________________

SIGNATURE DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: 0-2-s' SITE: ^

PROJECT NUMBER: WEATHER: W J(h-> sQ*\ n»_____________

WELL NUMBER 7
DEPTH TO WATER (ft): 1 >

Kvy-y
TOTAL DEPTH (ft): _________  WELL DIAMETER (inches):

PURGING

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

total gallons/casing volume

Equipment Used:(Dedicated Bladder Pump/ Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(flals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

iL7 o 1 Hob lO 2.7X y.is *-HC
o.< o(o o Ll\ ISA___ (071 l.6(o %7l n.vr

(Mo 1,0 Hot (0 C °1>V 1.0____ Y74 VcO ( n.°y
</ Hod /»?t l.v?> 'il.l H.ol___

(UHi) 1.0 H d-d (3. fa 1031 (.(1 \M___ ../w___

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

SAMPLING Equipment Used: (Same as abov^; Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

lkM< 2-0 C+( /S' 1 lo3l hl( Y. <4 i ?^r

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

SAMPLE ID: MtS- l_______ SAMPLE ID FOR QC:_______________________

PARAMETERS REQUESTED FOR ANALYSIS: CA, F,

IDW TOTAL: _
YSI MULTI-METER MODEL: ^ ^

CHECKED FLOW THROUGH CELL FOR LEAKS: □ COMMENTS:________________________

NAME

PREPARED: _ \Lx^

REVIEWED: _______________________

SIGNATURE DATE
•>zr-£



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: k SITE: 

PROJECT NUMBER: 

PROJECT NUMBER: 

WELL IDENTIFICATION 

VAPOR READING at WELLHEAD: * 

WEATHER: bO> . Sigj 

DEPTH TO WATER (ft TOC):. fa,** 

TOTAL DEPTH (ft TOC):. if.te 

WELL DIAMETER (inches):. 1 

PURGING 

CASING VOLUME CALCULATION: 

Equipment Used: Dedicated Blad3e 

Immiscible Layer Observed? (Y/N): Thickness of Immiscible Layer: (fr 

_ gallons/foot = total gallons/casing volume . ft of water in casing X 

lp Nondedicated Bladder Pump Bailer Other:_ 

Time 
(24 hrs) 

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) 

Uzo T* 
aufl — * h m  §#?5 1 • 1 T-o /<?. 1 -30. Z / 7.CTO 

13Z^ i » o  §, €6 11.16 I . S H &  r t s  - 1 3 ?  

6 * 1  13. *6 J / . 2  2  " 3 ^ . 1  .  2. f 2 

13 3* 13.*6 1  W H S  1 - k H A  
( 3 * i t ?  5# O  

ft *6 i . l H f  Vlfif - U 7 . 1  Z». f ° 

/ 3 t K  f » o  & 'Si# 1  W H T - £-/. 0  z. ~W><9 0 . 2 1  7». 30 

Continued on next page (circle one): yes / <fic£> 

Well Purqed to Dryness? (Y/N): |A/ Time to Recharge: OtP* Depth to Water (ft TOC): 

SAMPLING Equipment Used: Same as above Other: -

Time 
(24 hrs) 

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) 
W S  o  { * 0  6 '56 1 s.st |  , / H >  f A . O Z  - i l l  A  f t . Z H  ? o . g o  

FINAL DEPTH TO WATER (ft TOC): 7*.gc> 

SAMPLE ip; Mw-24 / 1 

TIME FINAL DEPTH TAKEN: 

SAMPLE ID FOR QC: 

£ S 1  .  Cl9- 0AI2A PARAMETERS REQUESTED FOR ANALYSIS:, 

IDW PURGE WATER TOTAL: *3* 9 FLOW THROUGH CELL MODEL #: ¥*$%• 5 

Well Condition Remarks 
Concrete Pad? o 
Bumper Posts? 
Protective Casing? * 
Paint and Label? 6^ » 
Lock? 
Well Casing? 
Reference Point? /MU«s*4 a*w 9^ 

Field Sampler(s) Name(s): • kmamwir»x 

NAME 

PREPARED: : X 

SIGNATURE 

| jyyVVWV 

DATE 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: SITE: 

PROJECT NUMBER: 

PROJECT NUMBER: 

.VAPOR READING at WELLHEAD: ^ 

WEATHER: 

WELL IDENTIFICATION 
DEPTH TO WATER (ft TOC): 

TOTAL DEPTH (ft TOC):_ lf.1* 

Ztjb 

Immiscible Layer Observed? (Y/N): 

WELL DIAMETER (inches): 

:  A/ 

Id-

Thickness of Immiscible Layer:_ it//A 
PURGING 

CASING VOLUME OAI QUI ATION: ft of water in casing X gallons/foot = total gallons/casing volume 

Equipment Used: 5ediCatedBl^dde Nondedicated Bladder Pump Bailer Other:_ 

Time 
(24 hrs) 

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) 

mo t £.** &U l.ltf 21. *3 

L ,^l 11.78 I . S I O  L . l l r  A. 3 

1*410 £ • 7  1  1},1O I . S o l  -M 0.SO 22 .S3, 

m . n  -£Z. S3 
/ < 1 H O  <oo I A Z  -1*1 0,11 

ms <00 f. wKl I H . o S  Jrif- t S  1 , 1 1  -1'(p 6>.Z*> ?7. gl 

Continued on next page (circle one): yes / /ff 

Well Purged to Dryness 

SAMPLING 

3? (Y/N): A/ Time to R 

^eTFfab 

echarqe: Depth to Wat er (ft TOC): t&.SS Well Purged to Dryness 

SAMPLING Equipment Used: S 

Time to R 

^eTFfab o)/e Other: 

Depth to Wat 

Time 
(24 hrs) 

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) 

Sr£ (*<m s 3 - %b (0 tS z  z & f  

FINAL DEPTH TO WATER (ft TOC):_ 

SAMPLE ID: ^"3/^ 

TIME FINAL DEPTH TAKEN: 

SAMPLE ID FOR QC: 

6 * 1  *  C C g .  PARAMETERS REQUESTED FOR ANALYSIS: 

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: \fSX 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? 
Protective Casing^ 
Paint and Label? 
Lock? u»*0 
Well Casing? £»o& 
Reference Point? 

Field Sampler(s) Name(s): 

NAME 

PREPARED: 

SIGNATURE DATE 

I O - - Z - S - / 6  



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: SITE: Jl <»>* VAPOR READING at WELLHEAD: 

PROJECT NUMBER: ft t* e*(KrV)rr/ WEATHER: £»> . {**4^ f ywtgA S 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOC): 

TOTAL DEPTH (ft TOO: ^3/ , 

WELL DIAMETER (inches): ^I 

Layer Observed? (Y/N): /[/ Thickness of Immiscible Layer: /V 

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

Equipment Used: Dedicated BladdertJump Nondedicated Bladder Pump Bailer Other: 

Time 
(24 hrs) 

Amount 
Purged 
(gals) 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
PC) 

Conductivity 
(mS/cm) 

Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

\t\7o 4**" £,fw M . i o  7.25 r?3 L i  , \ o  

i * i *  &o<> Ki.try- ).3r* '/./1 7 H t ?  1 4 3 <  

| 1 Hot> t * * Z  i . h z  4. 0 I %.-*> t.-SS /^•3S 
if 15 <*.S3 2g.G \M V 

kot> IH.nl o1 

Continued on next page (circle one): yes / 

WELL IDENTIFICATION 

Immiscible 
PURGING 

Well Purged to Dryness? (Y/N): h* Time to Recharge: A/jA Depth to Water (ft TOC): 

SAMPLING Equipment Used: Q^rfteaTabdye Other: 

Time 
(24 hrs) 

Amount 
Purged 
(gals) 

Flow 
Rate 

(mL/min) 
PH 

Temp. 
PC) 

Conductivity 
(mS/cm) 

T urbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 
/ * * /«•  Ho (9 t . f S  lH,ei 1.11 8 3 «£3S t 3 . "31 ti.is 

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

SAMPLE ID: M M *'H /iV"*"! SAMPLE ID FOR QC: " — 

i^HS 

PARAMETERS REQUESTED FOR ANALYSIS:, 

IDW PURGE WATER TOTAL: *2. U 

est 4- c(. q 

Well Condition Remarks 
Concrete Pad? O 
Bumper Posts? 
Protective Casing? t»»»o 
Paint and Label? 
Lock? ® 
Well Casing? ° 
Reference Point? A-£*%*0 4ua^ 

Field Sampler(s) Name(s): 

NAME 

PREPARED: d 1 

SIGNATURE DATE 
/» 

( 7.1 !(& 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: SITE: VAPOR READING at WELLHEAD: 

PROJECT NUMBER: . WEATHER: LK <ww<oO\ S. Mk AA 

PROJECT NUMBER: 
DEPTH TO WATER (ft TOC): 1^,10 

TOTAL DEPTH (ft TOO: i 
WELL DIAMETER (inches): *2-

Immiscible Layer Observed? (Y/N):_ M _ Thickness of Immiscible Layer:_ 
PURGING 

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

Equipment Used: DegicatedBladder^mp Nondedicated Bladder Pump Bailer Other: 

WELL IDENTIFICATION 

Time 
(24 hrs) 

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) 

I Lit? 2 KA* 1 . 9 3 1  -7S7?- 6t.\* 7H.to 

\ L &  <f.oo l « ,  &  t . w *  i t . z  ~Ho. H 0 7*4.10 

}Li-& I f . H L  K . i  — D.1 + ZHJO 
Spp \ H - 3 S  \ . U  s <7. *5 - S $ 4  ?CU o 

l b a  4ro 'It- / a , m  / .  LGrl d , l  1  ?¥. (O 

Continued on next page (circle one): yes / 

Well Purged to Dryness? (Y/N): Time to Recharge: Depth to Water (ft TOC): ^ O  

SAMPLING Equipment Used: S^mea^abo5tp Other: 

Time 
(24 hrs) 

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) 
<5(91> in.cn 1.(6* <4 08 - & ( . !  0 - r t / . / o  

FINAL DEPTH TO WATER (ft TOC): 1>H,10 TIME FINAL DEPTH TAKEN: ? fa 3 5 

SAMPLE ID: A/ I SAMPLE ID FOR QC: I I&V9 Alt*-3 */ U ̂ 1 

PARAMETERS REQUESTED FOR ANALYSIS: ^>1 $ tt ft-

IDW PURGE WATER TOTAL: FLOW THROUGH CELL MODEL #: <ZS(* 

Well Condition Remarks 
Concrete Pad? 
Bumper Posts? {3*1 s> 
Protective Casing? C»o»s> 
Paint and Label? 
Lock? C  
Well Casing? 
Reference Point? L/4^-t arts &&-tzo~\<mv> jso-vj O 

Field Sampler(s) Name(s):_ 

NAME . SIGNATURE 

PREPARED:. 

DATE 

U>~VHL 



FIELD GROUND-WATER SAMPLING DATA FORM 

DATE: SITE: 

PROJECT NUMBER: 

PROJECT NUMBER: 

.VAPOR READING at WELLHEAD: 

WEATHER: 

WELL IDENTIFICATION 

/w*^ / 

DEPTH TO WATER (ft TOC): /fl/f4 

TOTAL DEPTH (ft TOO: 

WELL DIAMETER (inches): 

Immiscible Layer Observed? (Y/N):_ 4/ _ Thickness of Immiscible Layer:_ A)f<\ 

PURGING 

CASING VOLUME CALCULATION: 

Equipment Used: <d5eaTcated Blaflfler Pumj 

ft of water in casing X. _ gallons/foot =. 

Nondedicated Bladder Pump Bailer 

total gallons/casing volume 

Other: 

Time 
(24 hrs) 

Amount 
Purged 
(pals) 

Flow 
Rate 

(mL/min) 
pH Temp. 

(°C) 
Conductivity 

(mS/cm) 
Turbidity 
(NTUs) 

ORP 
(mV) 

D.O. 
(mg/L) 

Depth to 
Water 

(ft TOC) 

M H o  1 I  . 4 & I  1 0 -  s - I S  ,ff 1 B * * B  

( V » *  Hi lH,7o f * «4S f Z. -H >1 »8 ft 

i-so ibl /V.tl? | . (f(/1 -f7, 1 o . n %  

So* I MK, arv^ ~ n > )  0 n** 

fHfr* m.zo I M 7 *  " 7 0 . 1  d , 2 B  I % M %  

(»,!<> l « f . u  I  . t r ? >  i . n  - tis\ 0  . 1 1  \ 9 - V 2  

\ 
Continued on next page (circle one): yes //R^ 

Well Purged to Dryness? (Y/N):_ a) _ Time to Recharge: AJPfy 

SAMPLING Equipment Used: Sgme as^above^ Other: 

Depth to Water (ft TOC): 

Time 
(24 hrs) 

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) 
1 H i p  3.10 ^>9& L.T-a 1 I M 9 %  % J |  - Z S . I  o . x z  #8 

FINAL DEPTH TO WATER (ft TOC): VI TIME FINAL DEPTH TAKEN: / & 

SAMPLE ID: SAMPLE ID FOR QC:_ 

PARAMETERS REQUESTED FOR ANALYSIS:, &1+ ccz, ^ 

IDW PURGE WATER TOTAL: "5-3^ FLOW THROUGH CELL MODEL #: V&E ST£ ^VH*S 

Well Condition Remarks 
Concrete Pad? kov* 
Bumper Posts? £,<« 0 
Protective Casing? 
Paint and Label? f^crtrO 
Lock? 
Well Casing^ 6«trCi 
Reference Point? g^«< • iavst ash 

Field Sampler(s) Name(s): 

NAME SIGNATURE DATE 

PREPARED 



FIELD GROUND-WATER SAMPLING REPORT

DATE: SITE: IAC ftpc/v_________ PID READING at WELL HEAD (ppm):

PROJECT NUMBER: 4< RS&IXfan- WEATHER: ^>(aT 2>0c.

WELL NUMBER . ,7e
DEPTH TO WATER (ft):

tWW -2A „,
TOTAL DEPTH (ft): O I

PURGING

bl_ WELL DIAMETER (inches): Z-

CASING VOLUME CALCULATION: ____ft of water X,____ gallons/ = ____total gallons/casing volume
in casing foot

Equipment Used: dedicated Bladder Pump^Nondedicated Bladder Pump 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)
15*5 I I'lOO L .4c H.sS l< 01? VD>Z 'ts.y ZJLf

A,?s

x'blO n.iS Iffrd l *!.%</ ,.£>•28 8.15 ZZH V.T.S 'ZH. tS
1 i O £ /Ci.ftR L2. 2.7S 2V.25-
\ -<Z<f L f 1. U
Z. iz. Moo />,?(; )Ci a f,o?9 c.tiSir
2 .6S L(Od <b.?£ /M. 7^ U02& W.^2- Luo

>'$ 35 *5.1 8 L(Crc5 ft-75 fM U?T l.O'M u, u -T & < 6 \SH
{*>*& >Tc>6 (.oZ^ {AH Z<4 v
VPWWMA

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

SAMPLING Equipment Used: SSfne 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.

t'ZHS <4.21 6«?S X 02* -(R .O I i tf «( *"----

FINAL DEPTH TO WATER (ft TOC): ^ TIME FINAL DEPTH TAKEN: V"? H $

SAMPLE ID: _________ _ SAMPLE ID FOR QC:-------------

PARAMETERS REQUESTED FOR ANALYSIS: T

FERROUS IRON (mg/L): ------ -------------------  IDW TOTAL: 4.^ ^\

METER MODEL No.: Y$J /uRS

CHECKED FLOW THROUGH CELL FOR LEAKS: |Jf COMMENTS: K) IA

X
NAME SIGNATURE

PREPARED: cWfrTH'VN Ug.cyw«*>^ 

REVIEWED: ______________________

■ DATE 

M'b'ii Z9-_____



FIELD GROUND-WATER SAMPLING REPORT

DATE: 1 IVSfrZ , SITE: ________  PID READING at WELL HEAD (ppm): ■----- ■

PROJECT NUMBER: jS^?77- WEATHER: QottC^f f C ai^»K

WELL NUMBER „
DEPTH TO WATER (ft): 4 2. >6

PA.IAJ -{&
TOTAL DEPTH (ft): WELL DIAMETER (inches): ^

PURGING

CASING VOLUME CALCULATION: ____ft of water X____gallons/ = ____ total gallons/casing volume
in casing foot

Equipment Used: D^gjcated Bladder Pump^>Nondedicated Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(flals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
into r Hpb.o k 86 ft. *6 \<Z3? biZ*\ -/t.* 0-3 c ^2. 7 o

6.<S3 Ut,0 Id'** t ,H*l ->S5 1 • 2?. 3a
l M.IO /, 1-1E r OM (, M* <H.o{ ^S,7 f.Sl 22.7*

1.5A H»o (rW m, 4%
________

r'ZU f'lfZ 22. 7«
1 i/J'io £/«■ Hto WM 1.3^^ -2*0 z-z-Do I

'

Continued on back (circle one) yes / <rfo

SAMPLING Equipment Used: ^measTabeve 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.

KK Zix (. "z..£r 1.12. ^.3e> •---

FINAL DEPTH TO WATER (ft TOC): ZZ.1 ° TIME FINAL DEPTH TAKEN: IMS

SAMPLE ID: __________ SAMPLE ID FOR QC: Oup-1 6£ J

PARAMETERS REQUESTED FOR ANALYSIS: -tr U-9- ______________ ___

FERROUS IRON fma/LL ^ ' IDWTOTAL: 2 ___________

METER MODEL No.: /£/ &S6

CHECKED FLOW THROUGH CELL FOR LEAKS: ^ COMMENTS: ^ (A _______________

NAME

PREPARED: fr€t<ww.»ito*v

REVIEWED: _______________________

SIGNATURE DATE
Uz*s(12_



FIELD GROUND-WATER SAMPLING REPORT

DATE: i -*-•? -> T-. SITE: PID READING at WELL HEAD (ppm):

PROJECT NUMBER: WEATHER: ; &+*■***>*>{ { <5 A^Ph

WELL NUMBER
DEPTH TO WATER (ft): 1 -f-

Mw-8A_______________ | UtoL
TOTAL DEPTH (ft): wWjyjBft, WELL DIAMETER (inches):

PURGING

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

Equipment Use^-Degicated Bladder Pump) Nondedicated Bladder Pump 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)

1 y C U/! 15.35 1, V4& 'to'G " ■ ty, k0 Z?.?7

if 0 0 GA\ (tHl8 (0.tl ~S6. 0 ^.32 -77.77

1.0 (a 140Q &.«<? \5 «4 ? ) K.Z -siW- /,S*-___ 27.7?

ISZO ).«*? <ioo <».{?« 5 . ?/ t,k0£ XlIJL i-z? 27??

\<*zs 2.1* <(00 ts9$ /5.?Z
V5 >g> z.&s t(crv rs.rl i» 3^46

Continued on back (circle one) yes / 0

SAMPLING Equipment Used: S^rngTas &bo\7$ 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.

CSJ5 Z.CS (,,<3$ /$ '?3 3 .6 6 -32.? rmy- 27^7?

FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN: 2 5_________________ .

SAMPLE ID: ____________ SAMPLE ID FOR QC: P> aA* , A*fcQ rkC

PARAMETERS REQUESTED FOR ANALYSIS: CSI ^ _____________ _________ _________.

FERROUS IRON fma/D: <------------------------- - IDW TOTAL: Z-

METER MODEL No.: Y5-f

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENT?):. A).)A

NAME
PREPARED: cJ&aO*7t-ift./U iLc/wnAia ^

REVIEWED: _________________________

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: 1 SITE: £,Pn_________  P!D READING at WELL HEAD (ppm):

PROJECT NUMBER: 7 glS6/'WEATHER: /V^foifcT 3 ^ v,, A > <Vx<A

WELL NUMBER

lAAko-3

PURGING

DEPTH TO WATER (ft):

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

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

Equipment Used: Defeated Bladdet^Pmjip Nondedicated Bladder Pump 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)
T Hp-o (p'?G, (3. (’7 %o -30.7- 3,

0?^C> i/rtn (o,? 6 (H,o( M ) ^■?o

OT'fS (,OG Hsyo fo <•*? /«. 3S ^ZS. * ht/o ^■?o___

OW$) l&*f L{CrO 0, .7^ CH,H\ I rr^H 1.SC 1 -2-f____
Zs '2L ^Off &JS W.H5 ^6 • To

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

SAMPLING Equipment Used: Sflmeas ab^ve 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.

»«c s 2.i z UllH Z.<?8 <~ZS i M l,Tt 26,?o ■------

FINAL DEPTH TO WATER (ft TOC): 7°________ TIME FINAL DEPTH TAKEN:

SAMPLE ID: ____________ _ SAMPLE ID FOR QC: - " ____________

PARAMETERS REQUESTED FOR ANALYSIS: ^l V CLfe £^<___________

FERROUS IRON fma/L): *—~___________  IDWTOTAL: 2. < Z cj^,\_______ .

METER MODEL No.:)frf

CHECKED FLOW THROUGH CELL FOR LEAKS:'P COMMENTS: aJ (A_______________

NAME

PREPARED: IRahq

REVIEWED: .___________

SIGNATURE

^ ivvW0*VW^

DATE

I-?<-(-( ?-



FIELD GROUND-WATER SAMPLING REPORT

DATE: |-*2 **-(? . SITE: ________ _ PID READING at WELL HEAD (ppm): -—

PROJECT NUMBER: WEATHER: 30s.. Ot'V>A,_____  ~___

WELL NUMBER
DEPTH TO WATER (ft):

iTAN^if

TOTAL DEPTH (ft): Zt^O WELL DIAMETER (inches): J±
PURGING

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

Equipment Used: Dedicated Bladd^PuSlp Nondedicated Bladder Pump 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)
r iV? 1 (i 4 ‘tfo $>.7.0 -TO,/ 2. 4? 2"5.^6

Og’CS Or £ J Hot> i«'?3 (< _____
l >GQ HOO UiAz ( JoZ'l k&L i

l if Hoo l ■ A i (tUZ 'I V5>3____ 2,1,,(H
7 AT. Vo<> c j( (H)9>(o (i foO 3.2f rO 'Z-3.24

Continued on back (circle one) yes M1C

SAMPLING Equipment Used: cSafr?e1as=abovg Other

Sample 
Time 

(24 hr)

Total
Purged
(gals)

pH
Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

^7.12 1 u'8l |,£> oo 3.^2 -7,0,0 [ 33 '^4 •—

FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN: 7R

SAMPLE ID: _________ _ SAMPLE ID FOR QC: ________

PARAMETERS REQUESTED FOR ANALYSIS: f.CfJ Cco-

FERROUS IRON (mg/L): ____________  IDWTOTAL: 7.\'2-

METER MODEL No.:_ VSX WVRS

CHECKED FLOW THROUGH CELL FOR LEAKS: ^ COMMENTS: A)/*l

NAME

PREPARED: %6

REVIEWED: _____________________

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: SITE: j PJL> g ___ ____ PID READING at WELL HEAD (ppm):

PROJECT NUMBER: ______________ _ WEATHER: 7&x ^ 0k J »■.</, ’.i - c>

WELL NUMBER 7- aj/
DEPTH TO WATER (ft): * <

ft|M- %(\______________ , 'js ^ y
TOTAL DEPTH (ft): ^ WELL DIAMETER (inches):

PURGING

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

Equipment Used: pgSlcate^BladderPuhp NondSdicafed Bladder Pump Bailer Other

Time 
(24 hr)

Amount
Purged
(flals)

Flow Rate 
(ml/min) pH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

mo I (H, Si i:i^z 46 , I *?■? t 2^.0^

ill 0&°i SSp
/ d-7
y f DL~ IH.oV l-W/ Zl,1 ZSL i'^Si

lt?o l.ts H^>o L-oc( I n.g -T^°\ Z.ZH

;. ? r W*e ■ C-8SS / I ,2 41 K IQ.I -JTU I .IS
)2‘to (,.£(, / / V , 0 <-i ✓ 1,2s s x If.o^ z i.&i
ilNS 2,1s l/*> /,!<? v ?.*» -3s,2y. u&i

f iu 'l.S'i 1»%U l y |. 2 « h ✓ ll.Ct7- -33,J2 & y
,

Continued on back (circle one) yes /^rTg?

SAMPLING Equipment Used: Same'as-afo.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.

L $(, I 3 ( . 2 * V H. k 1 -33.3 0 .<3S 2 3.^ —

FINAL DEPTH TO WATER (ft TOC): "2 1 TIME FINAL DEPTH TAKEN:__________________

SAMPLE ID: SAMPLE ID FOR QC: — __________________

PARAMETERS REQUESTED FOR ANALYSIS: CLGL Am, m 4 E A i.w

FERROUS IRON (mg/L): ________ _ IDWTOTAL: 2,^1 ^(

METER MODEL No.: Y^/ S

CHECKED FLOW THROUGH CELL FOR LEAKS: M COMMENTS: 4/ 4 A-________________________

NAME SIGNATURE
PREPARED: (] > x

REVIEWED: ____________________________ . _l____________________

DATE



FIELD GROUND-WATER SAMPLING REPORT

DATE: h- - SITE: RID READING at WELL HEAD (ppm): _
PROJECT NUMBER: T WEATHER: _ 7% ,w

WELL NUMBER

•I 0

PURGING

DEPTH TO WATER (ft): 1?-^ 1

-|M i’-j

TOTAL DEPTH (ft): 2WELL DIAMETER (inches):

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

Equipment Used: Dedicated Bladder Purrjp 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)
11?» JL* I 6(Z <1 o 2,2 3

6-66 (,'d® 11 ^ 1 .oti% Zz 5 I I ? \ o idSi

rsso 1,1 A <£ <* o 1 3 oo ( , ^ / ^ i I lib) /g.S T

3S 1.21? SW ! ,OH 6% ✓ I 8-S f ^ i I • Off '&S**

llVo 26% So O | 2.^5/ ( . £?*5» £> / /?. 0 /**.£ / j.o T /€.& 8

1 3‘/S l.lo 1#. di s |,«<C ✓ 14,18 (M ♦ C(t/ , y.%8 ,/ /<8 X-f

Continued on back (circle one) yes /

SAMPLING Equipment Used: SameTasIlfmve Other

1 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.

l"3^o >.3o 6 • f T 1266 I ,cr$t y,1S Ih.% ©•*# € IS.S2 —

FINAL DEPTH TO WATER (ft TOC): 1 % ________  TIME FINAL DEPTH TAKEN:.

SAMPLE ID: M trJ-LO (SAMPLE ID FOR QC: —

PARAMETERS REQUESTED FOR ANALYSIS: U d f\L

FERROUS IRON (mg/L): __________ _ IDW TOTAL:

METER MODEL No.: W msfr 

CHECKED FLOW THROUGH CELL FOR LEAKS:

ll % 12 > Pi c> t >

COMMENTS; AJf/^r

PREPARED:

REVIEWED:

NAME SIGNATURE DATE



FIELD GROUND-WATER SAMPLING REPORT

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

PROJECT NUMBER: _______________ _ WEATHER: > h . ////-/%>

WELL NUMBER
DEPTH TO WATER (ft):

TOTAL DEPTH (ft) WELL DIAMETER (inches) • 7
PURGING

CASING VOLUME CALCULATION:
^ _____

Equipment Used: (dedicated Blads

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

ip Nondedicated Bladder Pump 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)
hio Hso 4 • 9 li Si 0,19,of IT.S /% > g. rt >,95
Gl is hS^ (c S 4? i 5, V & m, ^ 4/48__

ft/ 3o
KJ*—:-------
l ./& 4S® 4,83 (1.42 &. i i.f 4 ?. 1 t.Ho > a "f

ms 4 ***% '““'S
I , 7 T vr© ■ 11 ,44/ j ,7f b / 7, /S. // 1 Of X1 k | -> 2&. d5

i cl <*!o (fi MSJ y <£HSS ^as
lOf 7 AS ^0 4**85/ 11.4 2/ o.lft'LS SOS gl, u | 7« ,115

C ^5/ 11. t> (/ 0 /|/ / >12. •So.?/ | , >•95
msy 4, I 3 4*^5 J | ^ ? Csj €> fc/ 0.1 % 1 J C(,HL 47 .£/ MS/ Zo.%S

Continued on back (circle one) yes / pcpj

SAMPLING Equipment Used: Samg'aeiiteQve 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.

Km* 4/3 4SS /1, 0,1 $4 Sky 41,S |,1J —

FINAL DEPTH TO WATER (ft TOC): 

SAMPLE ID: fVw'Z.A ItiAzi

_______ TIME FINAL DEPTH TAKEN:.___

SAMPLE ID FOR QC: D*n - 2

l *S» o &

PARAMETERS REQUESTED FOR ANALYSIS: Ccg fW, /Tl4 ttl- A O.

FERROUS IRON (mg/L): ~~~>_______ _ IDW TOTAL:

METER MODEL No.:

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: Aj / A*r"

PREPARED:

REVIEWED:

NAME SIGNATURE

1./Y

DATE

’! i T



FIELD GROUND-WATER SAMPLING REPORT

DATE: HhnliJ - SITE: - «^s»ck PID READING at WELL HEAD (ppm):

PROJECT NUMBER: 

WELL NUMBER

PURGING -

WEATHER: ct»*v<It.
>

l<, - 2-5 A • -S

DEPTH TO WATER (ft): /J (o5>

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

CASING VOLUME CALCULATION: ____ ft of water X____ gallons/ = ____ total gallons/casing volume
in casing foot

Equipment Used: Dedicated Bladder Pump Nondedicated Bladder Pump^ Bailer Other

Time 
(24 hr)

Amount
Purged
(gals)

Flow Rate 
(ml/min) PH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
\sz$ Jmw" ZZb O L L 7 13 3 4 ©, % Z, *7 f f. 7 §7.1 5/11- 52.77

(!) • k 4 C1>o 6 (tZ? \jas 73.5 /53

1 . 3Z. $0 D 4, 7 7 \0,to 1,0 Hf O 4f.75 ■ *> /. 5 i 23,45

\<^H& 1 • ^ 8 6 i 4 -?/ \ ?. ? 2 y |, tl / 8^.0 / 1 • Z6 . 2 3. &_r
H 55 o (4?/ tV25 7 1, q°i5 7 Z. % 08 .o / I ,o§ 25.65

l ***
*5S3» © 0 44£/ lV23 / 1 7 l.7\ ■ 648 .• | . i s 23,'4$

Continued on back (circle one) yes /

SAMPLING Equipment Used: S^fWas^lbpve 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.

* - 5 ,>£ 648 13.25 f , ^6 ,j / §7- 8 1 /13

FINAL DEPTH TO WATER (ft TOC): TIME FINAL DEPTH TAKEN: l^S

SAMPLE ID: l<***eri, SAMPLE ID FOR QC: ~~~~~_____________ •

PARAMETERS REQUESTED FOR ANALYSIS: /IC A ■ . OX O1 - '£*%,& ^ Ul tfSjCLir*-

FERROUS IRON (ma/LT ~ ________ _ IDW TOTAL: _________

METER MODEL No.: T „ "

CHECKED FLOW THROUGH CELL FOR LEAKS: ffl COMMENTS: />/ ; .___________________
' . i

PREPARED:

REVIEWED:

NAME SIGNATURE DATE

/ - W-fq.



FIELD GROUND-WATER SAMPLING REPORT

DATE: •'hlH'l £t— SITE: - '-4c

PROJECT NUMBER: WEATHER:
‘—•^rr'—  -----------------------------'

WELL NUMBER

P1D READING at WELL HEAD (ppm):

'» , . P»'2S kS

DEPTH TO WATER (ft):

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

CASING VOLUME CALCULATION: ft of water X _ga!lons/ = 
in casing foot

Jotal gallons/casing volume

Equipment Used: DfHicated^tadrJerRtfmD Nondedicated Bladder Pump^ Bailer Other

Time 
(24 hr)

Amount
Purged
(.dais)

Flow Rate 
(ml/min) PH

Temp
(C)

Conductivity
(mmhos/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)

/A IS 71 il<,o (..m n/i| 4.6* 2^.5/

llZO b.Cl L-l 1 n.os (-23T x.fi ~W7~ 1,10
i b 1 JS Cio (Xof I <* HVH % * OS lo .si

U i,n 1 S 1 • Llo/ 13,01/ i .7. t> n y 2.7$ 16 Tb 1,70 .

/ b 3"* 2, % it * ^0 ^ 3 J 1 .'23*1,/■ 2,10 ' (11-1/ 1 t IS ?o -

1 7.iS HSb b -L ^ J 'll -S?/ 1*2 1 0 / ^ XX 1 UI.?/.. l r iq Z,Q>>\

1 Ln (f, ,igH 'J !?,« ?✓ 1 .'?<!&/ 2. 1H 1 1 -f, Sy \ ■ oii y 1°. 5/

Continued on back (circle one) yes //rig,

SAMPLING Equipment Used^^SSme^s^fevfe Other

Sample 
Time 

(24 hr)

Total
Purged
(dais)

pH
Temp
(G)

Conductivity
(mmhos/cm)

Turbidity-
(NTUs)

.ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

1 4^^ 2X1 /7.-U f,1 HO ' 2.X h oi 2& l\ ——

FINAL DEPTH TO WATER (ft TOC): '2° Of________  TIME FINAL DEPTH TAKEN: . , f)

SAMPLE ID: K'k*J~ «■ > SAMPLE ID FOR QC: _ l4w - H lj o

PARAMETERS REQUESTED FOR ANALYSIS: (Xt-k/y, (M~ A jjj- 4- l.t^, <*■<•»

FERROUS IRON (mg/L): ________ _ IDW TOTAL: . 1 a^I_______
f O :

METER MODEL No.: YS X <£*>&**?*>

CHECKED FLOW THROUGH CELL FOR LEAKS: ^ COMMENTS: k)f A_____________________

PREPARED:

NAME i SIGNATURE

f 1 6 1^1A , 'JA‘ At'v>

DATE

1-2 V~<C7-

REVIEWED:
(S



FIELD GROUNDWATER SAMPLING REPORT

DATE: SITE: ________ ______________ PIP READING at WELL HEAD (ppm): —
PROJECT NUMBER: 4/9kf Aft"??? WEATHER: ____________________________

WELL NUMBER: ftw-a-A'
DEPTH TO WATER (ft): TOTAL DEPTH (ft): 3A (s'? WELL DIAMETER (inches): $-

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)
J4xr X ?ro 0-io /• 7 6-ST 3o.?r

■5ir© Gmr )%<&{« &.r -30.ar >. ?r
*44^ 0, ^ (a, /(?. 0 3 (A Sto/lr

1.38 3SD U.?x> isT'b'q 0. ioo3 G- 34 -13.7 oM 3a. ?X
Nsr U4 1SV i r- ?o 0.(o oT> S.tt 0,0? ^b.Tr
ISOQ 3.3 >ro 0,04 iT.Gt ^ )3 ''tyOi (o a ei So.!*
i >.7io /<r<tp 0 , t&Q ) 0. 7g 3»' 35

Continued on back (circle one) yes /

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.

IS'T ^ilL (r-cr? 0. U3 4.8<? -?7,q o.n 9°.7jr —

Ferrous Iron (mg/L): Nit_________

FINAL DEPTH TO WATER (ft TOC): _______ TIME FINAL DEPTH TAKEN:______________________
SAMPLE ID: __________ SAMPLE ID FOR QC: Wft - I III/v o*L

PARAMETERS REQUESTED FOR ANALYSIS: 1/04, H<a4, Vo ffg. ^-7 /Wfrv. /II /hi.__________

IDW TOTAL: Instrument Model: Vi^-fTT ________ ,

NAME
PREPARED: K&iws 7ur/>e^

REVIEWED: __________________

SIGNATURE

...

DATE
7 hr in



FIELD GROUNDWATER SAMPLING REPORT

DATE: 7/frr/,-7 SITE: gpu___________ _ p|D READING at WELL HEAD (ppm): —
PROJECT NUMBER: Ql/W1'? WEATHER: 0U*r 9Yf___________________________

WELL NUMBER:
DEPTH TO WATER (ft): TOTAL DEPTH (ft): IHxT WELL DIAMETER (inches): __ V

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ gallons/foot = _______ total gallons/casing volume
Equipment Used: GS 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)
OT.r 'X 3yo Co. loS irfax 0. 9/9 j.q> (3/. I 3,0 V dxn
\TTV OS? 6.U3 /r.*a- <>, cioT lo (S3
istT 11 0 U l|0\8 (0.L% If./L O.09L l.l? Ul.L A at
/(s>0O J.T9 Q>, IT. io 0, 009 /- 0.7 8

\(abt 'X id- 4po (&, (oJ Q.ftM Life 3H«o 0.GT ‘^‘49-
IL io tY.Lr 4ou Qi, (»V is:,o:w O.MX /.ift 3o. 4 0. $"7
fair 3* iv. L/ck> G.CO It -ov O.0>01 h 3/ 3a < o.s'i

Continued on back (circle one) yes / /no

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.

o.m Ml So- L> 0,f4 —

Ferrous Iron (mg/L): ^_________

FINAL DEPTH TO WATER (ft TOC): 23 _______  TIME FINAL DEPTH TAKEN: Ms_____________

SAMPLE ID: )7)U>-3__________ SAMPLE ID FOR QC: AJft__________________________

PARAMETERS REQUESTED FOR ANALYSIS: 1/QC,, kMfe- Un .Mau.Heu .toct*. fcr? AppeaJKV 11///O

IDWTOTAL: Instrument Model: Vjtz fib /vfS________

NAME SIGNATURE DATE
PREPARED: _ ___ U TZrA*r__________  .____ \f-~Pp ______________  .____ ___________

REVIEWED: ___________________________. ______________________________  .________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 7 SITE: PPU____________ PID READING at WELL HEAD (ppm): -

PROJECT NUMBER: WEATHER: c/*Ui)y ________________________

WELL NUMBER: ~

DEPTH TO WATER (ft): TOTAL DEPTH (ft): 3).77 WELL DIAMETER (inches): __ V

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X_____ gallons/foot = _______ total gallons/casing volume
Equipment Used: ^1 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)
09oj- x 9oo 6/ 89 fs-.u 6.934 i.s<\ Gl. L- v.v?

o.n Uoo (,.iy 19 . fro Ul fcl.B___
) .ok Ho 0 (W 1 U.1H 6. ____ 1. 17 ColJ 2.3? (T.00
I-ST9 Hoo G.74 IM.73 0, 3f 1 < 43.1 f»k2-

ORW' Hoo G,J% IM-79 0. 9k/ l, n &3.k 1. ri i Oo
0 93° Hob Ik 7d 0.9HL 1, |Lj /.3^ 19, (7b

Continued on back (circle one) yes /

SAMPLING Equipment Used: □L.Same as above □ Other

Sample 
Time 

(24 hr)

Total
Purged
(qals)

pH
Temp
(C)

Conductivity
(mS/cm)

Turbidity
(NTUs)

ORP
(mV)

D.O.
(mg/L)

Depth to 
Water 

(ft TOC)
Obs.

Wr C»|79 Ik.70 o.kYL Uk &3.G l^b 1 ^,0D —

Ferrous Iron (mg/L): ________

FINAL DEPTH TO WATER (ft TOC): _______ _ TIME FINAL DEPTH TAKEN: __________________ .
SAMPLE ID: ____________. SAMPLE ID FOR QC: mT //nQ) frtPftan It//"Only

PARAMETERS REQUESTED FOR ANALYSIS: Vog toue Ul^U-smy. tin CPfcftr7 >V> W (/V ..___________

IDWTOTAL: O.U.f' Instrument Model: Vd- s'VL i/Vi^J______

NAME SIGNATURE DATE
PREPARED: i-4uCJ 'l~ur/\ US'______  _________ ________________________ "iMn_________

REVIEWED: ___________________________ ___________________________________________________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 7/Tr/r9 SITE: BPU______________  PID READING at WELL HEAD (ppm): —

PROJECT NUMBER: °ll ftUf /ftft777 WEATHER: _________________________

WELL NUMBER: mu) BA
DEPTH TO WATER (ft): VHS TOTAL DEPTH (ft): 3S ^ WELL DIAMETER (inches): 9-

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)
ii w i: 00 6/71 l.o7V U>.H Av"? W7
II SD >4m______(o .11 fs~. n i. d?A 0,Ssr
11 S'C J.OG U oo Q.n lO'.oo /-» 0 7(a ia-7/ o, sfc 3-3.11
l^)o 11 5^°i LjOo <o.75 IS \0\ L07r ~$D.O 0.57

Voo 6.7*1 (a ,(aS 0, 74 &
l&io us 1(00 IV. 93- 11 0 ?o -sy/? <3,?7
mr 4 qo (o.ti IH.fo l.olo H >lS 7?, 74

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

SAMPLING Equipment Used: Eft 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.

j^K) S.ifc Urn )4.7o / < 0 7o 4i'r 0J7 —

Ferrous Iron (mg/L): ________

FINAL DEPTH TO WATER (ft TOC): _______ . TIME FINAL DEPTH TAKEN: __________

SAMPLE ID: _________ SAMPLE ID FOR QC: ^4__________________________
PARAMETERS REQUESTED FOR ANALYSIS: tfoo, kfttit avzh, ttizii Hv CPg. ivr? ^/tv._______

IDWTOTAL: Instrument Model: rLl. ______

NAME SIGNATURE DATE
PREPARED: T>rn*r__________  ________

REVIEWED:__________________________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 7/,r r /1~7 SITE: gpU____________ __ PIP READING at WELL HEAD (ppm): -
PROJECT NUMBER: 9f^ /WEATHER: ^,„7 9i 'P____________________________ _

WELL NUMBER: o ~

DEPTH TO WATER (ft): TOTAL DEPTH (ft): WELL DIAMETER (inches): ___

PURGING
CASING VOLUME CALCULATION:_____ ft of water in casing X____ _ gallons/foot = _______ _ total gallons/casing volume
Equipment Used: [3 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)
I33r X- l/<t& (o,HI l£S2 Gil ~H,d~ /,T7 /B.sr
[JH o Uoo £>,V9 l$.*o 97.6 0.8o /8-sr
nnr /.oG LloO IH.% o.qan )t?,0\ -7.r 0, $8 /&sr

1 S°l 4<Jb G.(o9 IS.o2 o. (#• ^3“ HLe d. G3~ l9n$r
live 3.iv i/OO 0>.G8 /¥. K 0, 9/4/ £■.09 ■~ihi 0. Go Itsrf

Woo Lu?o m.w O.qt'7 5.03- - W.(o 0. Gi i fl.sr
Wor ifOh (n-po is.o'y Q H.&y '■'is'.sr 0‘&3- /&sr

Continued on back (circle one) yes 1 (hg)

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.

iSio $.'6 G-'7'° ir.oj- 0 A) /feAT

Ferrous Iron (mg/L): A/fr_________
FINAL DEPTH TO WATER (ft TOC): ^lST_______  TIME FINAL DEPTH TAKEN: ^ n___________

SAMPLE ID: 1,0'>0___________ SAMPLE ID FOR QC: AW___________________________
PARAMETERS REQUESTED FOR ANALYSIS: MG me Qpgag? lll/i\/ pcKA+lf* .

IDWTOTAL: Instrument Model: Vsx SSI (V\ps,________

NAME SIGNATURE DATE
PREPARED: LkJs ___

REVIEWED:___________________________________________________________ _ ________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 9-14-2017 SITE: Nearman Creek Power Station PIP READING at WELL HEAD (ppm):

PROJECT NUMBER: 88777 WEATHER: 9Csf S'-fO S? ____________

WELL NUMBER:

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: □ Dedicated Bladder Pump El 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)
C5io < W oo t.63 /.log l».z Y.oa /«.&€»
iHf C.C'S 1 L /& I .frfrg M-tfo

hot? <ioo (,0(,O l-*3 t
t.f *! ty&O (L&o If. fa (. * 170.1 1

H'3* 2-i t kob fc-To >4, 1 * G(» 1 {’ C> l ft?.-! l tH.irO

Continued on back (circle one) yes //TCTJ

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.

l.fo l*-8t (.&(,! 1. 6i \71.e\ l.fl —-

Ferrous Iron (mg/L):________________

FINAL DEPTH TO WATER (ft TOC): 1**0_______  TIME FINAL DEPTH TAKEN: ___________

SAMPLE ID: Jhfrv- t(______________ SAMPLE ID FOR QC: MwHMS/mfeO_________

PARAMETERS REQUESTED FOR ANALYSIS: Total Metals. TPS, Radium. Sulfate. Chloride. Fluoride

IDW TOTAL: 2.t7 Flow Through Cell Model Number: YSI 556 MPS________________

NAME SIGNATURE DATE
PREPARED: jiI» ?

REVIEWED:_______________________________ (__________________________________________________



FIELD GROUNDWATER SAMPLING REPORT

DATE: 9-14-2017 SITE: Nearman Creek Power Station PID READING at WELL HEAD (ppm):__

PROJECT NUMBER: 88777 WEATHER: _______

WELL NUMBER: i

DEPTH TO WATER (ft): Vl‘7^> 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 B 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)
w** t iq.z i Z?'3 hLi oo Zf.zs

Who He t> /f.V* 1 , hfil ll.z in. 1 1 ZZ.ZS
(W },.v& ho a iu.7' {.Off! !!.& loH. 0 1.31 21.7<?
'iH&o [.<1 ife>£> U6 IQ. T5 !. O 8 H $.2? L3B ?>-95

q.n h# o !b‘'f \,*6S 1 0 M. € 1. iS

Continued on back (circle one) yes / ijf>

SAMPLING Equipment Used: BT 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.

>$o 0 "2.C2 IL II f 5.?«/ [oU.f 27

Ferrous Iron (mg/L): —_________

FINAL DEPTH TO WATER (ft TOC): *21TIME FINAL DEPTH TAKEN: I ff?

SAMPLE ID: jfWW- 1_____________ SAMPLE ID FOR QC:_______^_____________

PARAMETERS REQUESTED FOR ANALYSIS: Total Metals. TPS, Radium. Sulfate. Chloride. Fluoride

IDW TOTAL: Flow Through Cell Model Number: YSI 556 MPS________________

NAME A SIGNATURE DATE
PREPARED: J-jglmorartV._____

REVIEWED: ____________________________

ff oJUNA I UKE
jLfc/vv- Win (/!■



FIELD GROUNDWATER SAMPLING REPORT

DATE: 9-14-2017 SITE: Nearman Creek Power Station PID READING at WELL HEAD (dditO: ”*..

PROJECT NUMBER: 88777 WEATHER:

WELL NUMBER: Mw- 2A

DEPTH TO WATER (ft): 2lt/7 TOTAL DEPTH (ft): ________ WELL DIAMETER (inches): "Z.

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 0-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)

IIS© C(oo 4*93 I'M* £/.S 2 iwo
IKS (9^1 *•( 6 0 t h.8%c( 2?. 6 / -3 3 "2/ /©
\%oo f • to 6? it oA?-f L2. © M 3 21.(6
IH<?S l.$°l tyoo (*.&o O . CX*?C 11.1 A*'1 'll .to
M so *2>\Z L.M fs-.Z'l ©- giE %<\z / & 0**3

Continued on back (circle one) yes /

SAMPLING Equipment Used: psSame 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.

a. 12. i.io u. t>, e>?3 8. °tz it.g O'&J ----- _

Ferrous Iron (mg/L):

FINAL DEPTH TO WATER (ft TOC): 2 I -(°_______ TIME FINAL DEPTH TAKEN: /

SAMPLE ID: /VUAJ-2.A_________ SAMPLE ID FOR QC: ' CUp-1--------------------------

PARAMETERS REQUESTED FOR ANALYSIS: Total Metals. TPS, Radium. Sulfate. Chloride. Fluoride

IDWTOTAL: "Ztiy+l Flow Through Cell Model Number: YSI 556 MPS________________

PREPARED:

REVIEWED:

4 NAME A SIGNATURE DATE
1 itnin



FIELD GROUNDWATER SAMPLING REPORT

DATE: 9-14-2017 SITE: Nearman Creek Power Station PIP READING at WELL HEAD (ppm): .—

PROJECT NUMBER: 88777 WEATHER:

WELL NUMBER: M ii u

DEPTH TO WATER (ft): \a, ^ 3 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 IJSfNondedicated 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)

I3<t> j’,. h&o L\z IX1Z l.K,? 3*1-5 7? - L Zws
13/5 0 33 f>(oo (*•& 22-y 7&-Z
132* l ou Ik.lg 1*243 )>•* C>£-1 o.z% /^3 8

Ho® Ho.) 5 I In.t o*zz
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Continued on back (circle one) yes /

SAMPLING Equipment Used: fCSame 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.

rss5 ZAl io'W 4.1? (t ~2(f~Z C.m. ^°L3 0-3o —-

Ferrous Iron (mg/L):

FINAL DEPTH TO WATER (ft TOC):. 

SAMPLE ID: ___________

nn TIME FINAL DEPTH TAKEN:

SAMPLE ID FOR QC:

PARAMETERS REQUESTED FOR ANALYSIS: Total Metals. TPS, Radium. Sulfate. Chloride. Fluoride

IDW TOTAL : lSL Flow Through Cell Model Number: YSI 556 MPS

PREPARED:

REVIEWED:

NAME
,8A>*»Trnr-^ [Ls

DATE



FIELD GROUNDWATER SAMPLING REPORT

DATE: 9-14-2017 SITE: Nearman Creek Power Station PID READING at WELL HEAD (ppm): —.

PROJECT NUMBER: 88777 WEATHER: A A ■.

WELL NUMBER: ^ - BA

DEPTH TO WATER (ft): A7 A. 3 A 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 Ip'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)
(ABA A u • z I iB7"' M 1 fSA - j

zB A
i zA - c A 5 L '.Ai /A-A A t sv.r AM- A>
A3 S l . A AZ3 1. T-. u z 1 %<*■% Abas

, ■") i-i0 « : . £-2. i A°° 1 2 m, A A6//r:3,

f 2 v A LAI & -1A 1 t A 1 / 3, A ?h zs
> i to 3 AA 3 • Ai 1 3 . 3 5 I \ A 3 A A*A>

Continued on back (circle one) yes / (hpP

SAMPLING Equipment Used: B 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.

A>$ 'BAA A SB AaB ( : 3 3 > I A SB 2 1, o dA2 A7 (" / ~:i A’ —__

Ferrous Iron (mg/L):

FINAL DEPTH TO WATER (ft TOC): V M ? A TIME FINAL DEPTH TAKEN: <250_________

SAMPLE ID: ,/y ^ - BA____________ _ SAMPLE ID FOR QC: —______________________

PARAMETERS REQUESTED FOR ANALYSIS: Total Metals. TPS, Radium. Sulfate. Chloride. Fluoride
/! , /--

IDW TOTAL: L - '"r7 A Flow Through Cell Model Number: YSI 556 MPS________________

NAME SIGNATURE DATE
PREPARED: A> W _______;________ . 1 ' i<-< h A

REVIEWED: ____________________________ _ _3_____________________________________________
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ANALYTICAL REPORT
November 16,  2015

Kansas City Board of Public Utilities

Sample Delivery Group: L798087

Samples Received: 10/31/2015

Project Number: 62801 BPU Nearman

Description: groundwater

Site: NEARMEN

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

November 16,  2015

[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

November 17 ,  2015

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com,bhoye@burnsmcd.com,ryangkrysl@gmail.com?subject=ESC Lab Sciences SDG: L798087 - PN: 62801 BPU Nearman&body=Email regarding SDG: L798087 - Project Number: 62801 BPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L798087&body=Email regarding SDG: L798087
http://www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-9  L798087-01  GW Tim Ducker 10/30/15 11:50 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826759 1 11/05/15 09:19 11/06/15 14:22 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:46 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:31 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 02:45 CCE

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:07 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 13:57 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:04 JDG

Wet Chemistry by Method 2320 B-2011 WG828137 1 11/10/15 18:45 11/10/15 18:45 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:08 DR

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 18:51 11/05/15 18:51 DJD

Wet Chemistry by Method 9056MOD WG827715 10 11/09/15 22:26 11/09/15 22:26 DJD

Collected by Collected date/time Received date/time

MW-3  L798087-02  GW Tim Ducker 10/29/15 14:40 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826180 1 11/04/15 14:45 11/05/15 12:52 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:48 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:47 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 02:48 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:10 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 13:59 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:06 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:09 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 19:05 11/05/15 19:05 DJD

Wet Chemistry by Method 9056MOD WG828378 10 11/12/15 06:40 11/12/15 06:40 DJD

Collected by Collected date/time Received date/time

MW-4  L798087-03  GW Tim Ducker 10/30/15 09:20 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826759 1 11/05/15 09:19 11/06/15 14:24 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:50 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:49 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 02:51 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:13 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:06 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:09 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:11 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 19:32 11/05/15 19:32 DJD

Wet Chemistry by Method 9056MOD WG828378 10 11/12/15 06:55 11/12/15 06:55 DJD

Collected by Collected date/time Received date/time

MW-6  L798087-04  GW Tim Ducker 10/30/15 13:55 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826761 1 11/05/15 05:44 11/06/15 04:06 JM

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:52 TRB
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-6  L798087-04  GW Tim Ducker 10/30/15 13:55 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:51 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 02:55 CCE

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:22 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:08 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:24 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:12 DR

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 20:14 11/05/15 20:14 DJD

Collected by Collected date/time Received date/time

MW-7  L798087-05  GW Tim Ducker 10/30/15 13:05 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826761 1 11/05/15 05:44 11/06/15 04:07 JM

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:54 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:54 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 02:58 CCE

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:25 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:11 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:41 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:16 DR

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 20:28 11/05/15 20:28 DJD

Wet Chemistry by Method 9056MOD WG827715 10 11/09/15 23:08 11/09/15 23:08 DJD

Collected by Collected date/time Received date/time

MW-2A  L798087-06  GW Tim Ducker 10/29/15 13:55 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826180 1 11/04/15 14:45 11/05/15 12:51 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:57 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:56 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:01 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:29 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:13 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:44 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:17 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826409 1 11/05/15 20:42 11/05/15 20:42 DJD

Wet Chemistry by Method 9056MOD WG827715 10 11/09/15 23:22 11/09/15 23:22 DJD

Collected by Collected date/time Received date/time

MW-8A  L798087-07  GW Tim Ducker 10/29/15 11:25 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826180 1 11/04/15 14:45 11/05/15 12:54 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 18:59 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 15:58 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:04 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 00:56 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:15 JDG
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-8A  L798087-07  GW Tim Ducker 10/29/15 11:25 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:46 JDG

Wet Chemistry by Method 2320 B-2011 WG828137 1 11/10/15 18:45 11/10/15 18:45 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:40 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826410 1 11/04/15 12:40 11/04/15 12:40 DJD

Wet Chemistry by Method 9056MOD WG826410 10 11/04/15 16:08 11/04/15 16:08 DJD

Collected by Collected date/time Received date/time

MW-10  L798087-08  GW Tim Ducker 10/29/15 13:00 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826180 1 11/04/15 14:45 11/05/15 12:51 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 19:01 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 16:00 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:13 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:32 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:17 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:48 JDG

Wet Chemistry by Method 2320 B-2011 WG828249 10 11/11/15 11:23 11/11/15 11:23 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:20 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826410 1 11/04/15 17:04 11/04/15 17:04 DJD

Wet Chemistry by Method 9056MOD WG826410 50 11/04/15 17:46 11/04/15 17:46 DJD

Collected by Collected date/time Received date/time

BA POND  L798087-09  GW Tim Ducker 10/30/15 09:55 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826761 1 11/05/15 05:44 11/06/15 04:05 JM

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 19:03 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 16:02 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:16 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:35 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:20 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:50 JDG

Wet Chemistry by Method 2320 B-2011 WG828137 1 11/10/15 18:45 11/10/15 18:45 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:21 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826410 1 11/04/15 17:18 11/04/15 17:18 DJD

Wet Chemistry by Method 9056MOD WG826410 50 11/04/15 18:00 11/04/15 18:00 DJD

Collected by Collected date/time Received date/time

DUP-1A  L798087-10  GW Tim Ducker 10/29/15 00:00 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826180 1 11/04/15 14:45 11/05/15 12:53 MF

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 19:05 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 16:05 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:19 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:38 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 14:22 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 12:55 JDG
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-1A  L798087-10  GW Tim Ducker 10/29/15 00:00 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2320 B-2011 WG828137 1 11/10/15 18:45 11/10/15 18:45 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:22 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826410 1 11/04/15 17:32 11/04/15 17:32 DJD

Wet Chemistry by Method 9056MOD WG826410 50 11/04/15 18:13 11/04/15 18:13 DJD

Collected by Collected date/time Received date/time

DUP-2  L798087-11  GW Tim Ducker 10/30/15 00:00 10/31/15 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG826761 1 11/05/15 05:44 11/06/15 04:06 JM

Mercury by Method 7470A WG826285 1 11/03/15 11:35 11/03/15 19:12 TRB

Mercury by Method 7470A WG826292 1 11/03/15 14:59 11/04/15 16:07 TRB

Metals (ICP) by Method 6010B WG826609 1 11/04/15 20:01 11/05/15 03:22 JDG

Metals (ICP) by Method 6010B WG826611 1 11/04/15 17:10 11/05/15 01:41 CCE

Metals (ICPMS) by Method 6020 WG826588 1 11/04/15 09:44 11/04/15 13:45 JDG

Metals (ICPMS) by Method 6020 WG826615 1 11/04/15 20:05 11/05/15 13:53 JDG

Wet Chemistry by Method 2320 B-2011 WG828137 1 11/10/15 18:45 11/10/15 18:45 CSU

Wet Chemistry by Method 365.4 WG826817 1 11/05/15 12:16 11/06/15 13:24 DR

Wet Chemistry by Method 9040C WG826090 1 11/04/15 09:45 11/04/15 09:45 SJM

Wet Chemistry by Method 9056MOD WG826410 1 11/04/15 12:53 11/04/15 12:53 DJD

Wet Chemistry by Method 9056MOD WG826410 10 11/04/15 16:22 11/04/15 16:22 DJD
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ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L798087-02 MW-3 9040C
L798087-03 MW-4 9040C
L798087-06 MW-2A 9040C
L798087-07 MW-8A 9040C
L798087-08 MW-10 9040C
L798087-09 BA POND 9040C
L798087-10 DUP-1A 9040C
L798087-11 DUP-2 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 7 9 8 0 8 7

MW-9
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 1 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 847 10.0 1 11/06/2015 14:22 WG826759

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 107 20.0 1 11/10/2015 18:45 WG828137

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total 0.376 0.100 1 11/06/2015 13:08 WG826817

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.2 1.00 1 11/05/2015 18:51 WG826409

Sulfate 556 50.0 10 11/09/2015 22:26 WG827715

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:31 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:46 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 02:45 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:07 WG826611

Barium 0.128 0.00500 1 11/05/2015 02:45 WG826609

Barium,Dissolved 0.126 0.00500 1 11/05/2015 01:07 WG826611

Beryllium ND 0.00200 1 11/05/2015 02:45 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:07 WG826611

Cadmium ND 0.00200 1 11/05/2015 02:45 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:07 WG826611

Calcium 129 1.00 1 11/05/2015 02:45 WG826609

Calcium,Dissolved 129 1.00 1 11/05/2015 01:07 WG826611

Chromium ND 0.0100 1 11/05/2015 02:45 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:07 WG826611

Cobalt ND 0.0100 1 11/05/2015 02:45 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:07 WG826611

Copper ND 0.0100 1 11/05/2015 02:45 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:07 WG826611

Iron 6.00 0.100 1 11/05/2015 02:45 WG826609

Iron,Dissolved 5.31 0.100 1 11/05/2015 01:07 WG826611

Lead ND 0.00500 1 11/05/2015 02:45 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:07 WG826611

Magnesium 26.4 1.00 1 11/05/2015 02:45 WG826609

Magnesium,Dissolved 26.1 1.00 1 11/05/2015 01:07 WG826611

Manganese 1.55 0.0100 1 11/05/2015 02:45 WG826609

Manganese,Dissolved 1.54 0.0100 1 11/05/2015 01:07 WG826611

Nickel ND 0.0100 1 11/05/2015 02:45 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:07 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 7 9 8 0 8 7

MW-9
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 1 : 5 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Potassium 6.62 1.00 1 11/05/2015 02:45 WG826609

Potassium,Dissolved 6.51 1.00 1 11/05/2015 01:07 WG826611

Selenium ND 0.0100 1 11/05/2015 02:45 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:07 WG826611

Silver ND 0.00500 1 11/05/2015 02:45 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:07 WG826611

Sodium 97.6 1.00 1 11/05/2015 02:45 WG826609

Sodium,Dissolved 97.2 1.00 1 11/05/2015 01:07 WG826611

Vanadium ND 0.0200 1 11/05/2015 02:45 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:07 WG826611

Zinc ND 0.0500 1 11/05/2015 02:45 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:07 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:04 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 13:57 WG826588

Arsenic ND 0.00200 1 11/05/2015 13:04 WG826615

Arsenic,Dissolved ND 0.00200 1 11/04/2015 13:57 WG826588

Thallium ND 0.00200 1 11/05/2015 13:04 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 13:57 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 7 9 8 0 8 7

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 4 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 717 10.0 1 11/05/2015 12:52 WG826180

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 514 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:09 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.83 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-02 WG826090: 6.83 at 22.9c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.45 1.00 1 11/05/2015 19:05 WG826409

Fluoride 0.158 0.100 1 11/05/2015 19:05 WG826409

Sulfate 109 50.0 10 11/12/2015 06:40 WG828378

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:47 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:48 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 02:48 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:10 WG826611

Barium 0.151 0.00500 1 11/05/2015 02:48 WG826609

Barium,Dissolved 0.149 0.00500 1 11/05/2015 01:10 WG826611

Beryllium ND 0.00200 1 11/05/2015 02:48 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:10 WG826611

Boron 0.218 0.200 1 11/05/2015 02:48 WG826609

Cadmium ND 0.00200 1 11/05/2015 02:48 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:10 WG826611

Calcium 194 1.00 1 11/05/2015 02:48 WG826609

Calcium,Dissolved 194 1.00 1 11/05/2015 01:10 WG826611

Chromium ND 0.0100 1 11/05/2015 02:48 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:10 WG826611

Cobalt ND 0.0100 1 11/05/2015 02:48 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:10 WG826611

Copper ND 0.0100 1 11/05/2015 02:48 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:10 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 7 9 8 0 8 7

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 4 : 4 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron 1.05 0.100 1 11/05/2015 02:48 WG826609

Iron,Dissolved 0.706 0.100 1 11/05/2015 01:10 WG826611

Lead ND 0.00500 1 11/05/2015 02:48 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:10 WG826611

Lithium 0.0441 0.0150 1 11/05/2015 02:48 WG826609

Magnesium 40.2 1.00 1 11/05/2015 02:48 WG826609

Magnesium,Dissolved 40.1 1.00 1 11/05/2015 01:10 WG826611

Manganese 0.596 0.0100 1 11/05/2015 02:48 WG826609

Manganese,Dissolved 0.564 0.0100 1 11/05/2015 01:10 WG826611

Molybdenum ND 0.00500 1 11/05/2015 02:48 WG826609

Nickel ND 0.0100 1 11/05/2015 02:48 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:10 WG826611

Potassium 8.50 1.00 1 11/05/2015 02:48 WG826609

Potassium,Dissolved 8.45 1.00 1 11/05/2015 01:10 WG826611

Selenium ND 0.0100 1 11/05/2015 02:48 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:10 WG826611

Silver ND 0.00500 1 11/05/2015 02:48 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:10 WG826611

Sodium 17.0 1.00 1 11/05/2015 02:48 WG826609

Sodium,Dissolved 16.8 1.00 1 11/05/2015 01:10 WG826611

Vanadium ND 0.0200 1 11/05/2015 02:48 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:10 WG826611

Zinc ND 0.0500 1 11/05/2015 02:48 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:10 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:06 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 13:59 WG826588

Arsenic 0.00210 0.00200 1 11/05/2015 13:06 WG826615

Arsenic,Dissolved ND 0.00200 1 11/04/2015 13:59 WG826588

Thallium ND 0.00200 1 11/05/2015 13:06 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 13:59 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 7 9 8 0 8 7

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  0 9 : 2 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 780 10.0 1 11/06/2015 14:24 WG826759

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 450 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:11 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.92 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-03 WG826090: 6.92 at 23.0c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.72 1.00 1 11/05/2015 19:32 WG826409

Fluoride 0.112 0.100 1 11/05/2015 19:32 WG826409

Sulfate 116 50.0 10 11/12/2015 06:55 WG828378

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:49 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:50 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 02:51 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:13 WG826611

Barium 0.160 0.00500 1 11/05/2015 02:51 WG826609

Barium,Dissolved 0.148 0.00500 1 11/05/2015 01:13 WG826611

Beryllium ND 0.00200 1 11/05/2015 02:51 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:13 WG826611

Boron ND 0.200 1 11/05/2015 02:51 WG826609

Cadmium ND 0.00200 1 11/05/2015 02:51 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:13 WG826611

Calcium 200 1.00 1 11/05/2015 02:51 WG826609

Calcium,Dissolved 200 1.00 1 11/05/2015 01:13 WG826611

Chromium ND 0.0100 1 11/05/2015 02:51 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:13 WG826611

Cobalt ND 0.0100 1 11/05/2015 02:51 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:13 WG826611

Copper ND 0.0100 1 11/05/2015 02:51 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:13 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 7 9 8 0 8 7

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  0 9 : 2 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron ND 0.100 1 11/05/2015 02:51 WG826609

Iron,Dissolved ND 0.100 1 11/05/2015 01:13 WG826611

Lead ND 0.00500 1 11/05/2015 02:51 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:13 WG826611

Lithium 0.0372 0.0150 1 11/05/2015 02:51 WG826609

Magnesium 41.1 1.00 1 11/05/2015 02:51 WG826609

Magnesium,Dissolved 40.7 1.00 1 11/05/2015 01:13 WG826611

Manganese 0.226 0.0100 1 11/05/2015 02:51 WG826609

Manganese,Dissolved 0.0325 0.0100 1 11/05/2015 01:13 WG826611

Molybdenum ND 0.00500 1 11/05/2015 02:51 WG826609

Nickel ND 0.0100 1 11/05/2015 02:51 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:13 WG826611

Potassium 7.60 1.00 1 11/05/2015 02:51 WG826609

Potassium,Dissolved 7.51 1.00 1 11/05/2015 01:13 WG826611

Selenium 0.0423 0.0100 1 11/05/2015 02:51 WG826609

Selenium,Dissolved 0.0433 0.0100 1 11/05/2015 01:13 WG826611

Silver ND 0.00500 1 11/05/2015 02:51 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:13 WG826611

Sodium 14.3 1.00 1 11/05/2015 02:51 WG826609

Sodium,Dissolved 14.4 1.00 1 11/05/2015 01:13 WG826611

Vanadium ND 0.0200 1 11/05/2015 02:51 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:13 WG826611

Zinc ND 0.0500 1 11/05/2015 02:51 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:13 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:09 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:06 WG826588

Arsenic ND 0.00200 1 11/05/2015 13:09 WG826615

Arsenic,Dissolved ND 0.00200 1 11/04/2015 14:06 WG826588

Thallium ND 0.00200 1 11/05/2015 13:09 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:06 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 7 9 8 0 8 7

MW-6
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 3 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 676 10.0 1 11/06/2015 04:06 WG826761

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 606 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total 1.18 0.100 1 11/06/2015 13:12 WG826817

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.43 1.00 1 11/05/2015 20:14 WG826409

Sulfate ND 5.00 1 11/05/2015 20:14 WG826409

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:51 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:52 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 02:55 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:22 WG826611

Barium 0.513 0.00500 1 11/05/2015 02:55 WG826609

Barium,Dissolved 0.484 0.00500 1 11/05/2015 01:22 WG826611

Beryllium ND 0.00200 1 11/05/2015 02:55 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:22 WG826611

Cadmium ND 0.00200 1 11/05/2015 02:55 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:22 WG826611

Calcium 138 1.00 1 11/05/2015 02:55 WG826609

Calcium,Dissolved 132 1.00 1 11/05/2015 01:22 WG826611

Chromium ND 0.0100 1 11/05/2015 02:55 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:22 WG826611

Cobalt ND 0.0100 1 11/05/2015 02:55 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:22 WG826611

Copper ND 0.0100 1 11/05/2015 02:55 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:22 WG826611

Iron 32.8 0.100 1 11/05/2015 02:55 WG826609

Iron,Dissolved 31.4 0.100 1 11/05/2015 01:22 WG826611

Lead ND 0.00500 1 11/05/2015 02:55 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:22 WG826611

Magnesium 55.2 1.00 1 11/05/2015 02:55 WG826609

Magnesium,Dissolved 54.1 1.00 1 11/05/2015 01:22 WG826611

Manganese 0.349 0.0100 1 11/05/2015 02:55 WG826609

Manganese,Dissolved 0.327 0.0100 1 11/05/2015 01:22 WG826611

Nickel ND 0.0100 1 11/05/2015 02:55 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:22 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 7 9 8 0 8 7

MW-6
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 3 : 5 5

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Potassium 9.94 1.00 1 11/05/2015 02:55 WG826609

Potassium,Dissolved 9.82 1.00 1 11/05/2015 01:22 WG826611

Selenium ND 0.0100 1 11/05/2015 02:55 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:22 WG826611

Silver ND 0.00500 1 11/05/2015 02:55 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:22 WG826611

Sodium 41.5 1.00 1 11/05/2015 02:55 WG826609

Sodium,Dissolved 40.5 1.00 1 11/05/2015 01:22 WG826611

Vanadium ND 0.0200 1 11/05/2015 02:55 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:22 WG826611

Zinc ND 0.0500 1 11/05/2015 02:55 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:22 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:24 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:08 WG826588

Arsenic 0.350 0.00200 1 11/05/2015 13:24 WG826615

Arsenic,Dissolved 0.341 0.00200 1 11/04/2015 14:08 WG826588

Thallium ND 0.00200 1 11/05/2015 13:24 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:08 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 7 9 8 0 8 7

MW-7
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 3 : 0 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1150 10.0 1 11/06/2015 04:07 WG826761

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 563 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total 0.653 0.100 1 11/06/2015 13:16 WG826817

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.0 1.00 1 11/05/2015 20:28 WG826409

Sulfate 306 50.0 10 11/09/2015 23:08 WG827715

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:54 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:54 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 02:58 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:25 WG826611

Barium 0.105 0.00500 1 11/05/2015 02:58 WG826609

Barium,Dissolved 0.106 0.00500 1 11/05/2015 01:25 WG826611

Beryllium ND 0.00200 1 11/05/2015 02:58 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:25 WG826611

Cadmium ND 0.00200 1 11/05/2015 02:58 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:25 WG826611

Calcium 252 1.00 1 11/05/2015 02:58 WG826609

Calcium,Dissolved 259 1.00 1 11/05/2015 01:25 WG826611

Chromium ND 0.0100 1 11/05/2015 02:58 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:25 WG826611

Cobalt ND 0.0100 1 11/05/2015 02:58 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:25 WG826611

Copper 0.0112 0.0100 1 11/05/2015 02:58 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:25 WG826611

Iron 31.2 0.100 1 11/05/2015 02:58 WG826609

Iron,Dissolved 31.4 0.100 1 11/05/2015 01:25 WG826611

Lead ND 0.00500 1 11/05/2015 02:58 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:25 WG826611

Magnesium 65.1 1.00 1 11/05/2015 02:58 WG826609

Magnesium,Dissolved 66.7 1.00 1 11/05/2015 01:25 WG826611

Manganese 1.88 0.0100 1 11/05/2015 02:58 WG826609

Manganese,Dissolved 1.90 0.0100 1 11/05/2015 01:25 WG826611

Nickel ND 0.0100 1 11/05/2015 02:58 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:25 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 7 9 8 0 8 7

MW-7
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  1 3 : 0 5

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Potassium 11.5 1.00 1 11/05/2015 02:58 WG826609

Potassium,Dissolved 11.6 1.00 1 11/05/2015 01:25 WG826611

Selenium ND 0.0100 1 11/05/2015 02:58 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:25 WG826611

Silver ND 0.00500 1 11/05/2015 02:58 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:25 WG826611

Sodium 28.3 1.00 1 11/05/2015 02:58 WG826609

Sodium,Dissolved 28.7 1.00 1 11/05/2015 01:25 WG826611

Vanadium ND 0.0200 1 11/05/2015 02:58 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:25 WG826611

Zinc ND 0.0500 1 11/05/2015 02:58 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:25 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:41 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:11 WG826588

Arsenic 0.0412 0.00200 1 11/05/2015 13:41 WG826615

Arsenic,Dissolved 0.0403 0.00200 1 11/04/2015 14:11 WG826588

Thallium ND 0.00200 1 11/05/2015 13:41 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:11 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 7 9 8 0 8 7

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 3 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 852 10.0 1 11/05/2015 12:51 WG826180

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 501 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:17 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.86 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-06 WG826090: 6.86 at 23.1c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 7.54 1.00 1 11/05/2015 20:42 WG826409

Fluoride 0.129 0.100 1 11/05/2015 20:42 WG826409

Sulfate 227 50.0 10 11/09/2015 23:22 WG827715

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:56 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:57 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 03:01 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:29 WG826611

Barium 0.127 0.00500 1 11/05/2015 03:01 WG826609

Barium,Dissolved 0.125 0.00500 1 11/05/2015 01:29 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:01 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:29 WG826611

Boron ND 0.200 1 11/05/2015 03:01 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:01 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:29 WG826611

Calcium 223 1.00 1 11/05/2015 03:01 WG826609

Calcium,Dissolved 220 1.00 1 11/05/2015 01:29 WG826611

Chromium ND 0.0100 1 11/05/2015 03:01 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:29 WG826611

Cobalt 0.0112 0.0100 1 11/05/2015 03:01 WG826609

Cobalt,Dissolved 0.0111 0.0100 1 11/05/2015 01:29 WG826611

Copper ND 0.0100 1 11/05/2015 03:01 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:29 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 7 9 8 0 8 7

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 3 : 5 5

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron 2.20 0.100 1 11/05/2015 03:01 WG826609

Iron,Dissolved 2.31 0.100 1 11/05/2015 01:29 WG826611

Lead ND 0.00500 1 11/05/2015 03:01 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:29 WG826611

Lithium 0.0357 0.0150 1 11/05/2015 03:01 WG826609

Magnesium 35.0 1.00 1 11/05/2015 03:01 WG826609

Magnesium,Dissolved 34.3 1.00 1 11/05/2015 01:29 WG826611

Manganese 2.99 0.0100 1 11/05/2015 03:01 WG826609

Manganese,Dissolved 2.93 0.0100 1 11/05/2015 01:29 WG826611

Molybdenum ND 0.00500 1 11/05/2015 03:01 WG826609

Nickel 0.0135 0.0100 1 11/05/2015 03:01 WG826609

Nickel,Dissolved 0.0125 0.0100 1 11/05/2015 01:29 WG826611

Potassium 9.53 1.00 1 11/05/2015 03:01 WG826609

Potassium,Dissolved 9.23 1.00 1 11/05/2015 01:29 WG826611

Selenium ND 0.0100 1 11/05/2015 03:01 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:29 WG826611

Silver ND 0.00500 1 11/05/2015 03:01 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:29 WG826611

Sodium 34.0 1.00 1 11/05/2015 03:01 WG826609

Sodium,Dissolved 33.1 1.00 1 11/05/2015 01:29 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:01 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:29 WG826611

Zinc ND 0.0500 1 11/05/2015 03:01 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:29 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:44 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:13 WG826588

Arsenic 0.00361 0.00200 1 11/05/2015 13:44 WG826615

Arsenic,Dissolved 0.00375 0.00200 1 11/04/2015 14:13 WG826588

Thallium ND 0.00200 1 11/05/2015 13:44 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:13 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 7 9 8 0 8 7

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 1 : 2 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1180 10.0 1 11/05/2015 12:54 WG826180

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 329 20.0 1 11/10/2015 18:45 WG828137

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:40 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.94 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-07 WG826090: 6.94 at 23.5c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.5 1.00 1 11/04/2015 12:40 WG826410

Fluoride 0.540 0.100 1 11/04/2015 12:40 WG826410

Sulfate 491 50.0 10 11/04/2015 16:08 WG826410

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 15:58 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 18:59 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 03:04 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 00:56 WG826611

Barium 0.0730 0.00500 1 11/05/2015 03:04 WG826609

Barium,Dissolved 0.0706 0.00500 1 11/05/2015 00:56 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:04 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 00:56 WG826611

Boron 2.37 0.200 1 11/05/2015 03:04 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:04 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 00:56 WG826611

Calcium 186 1.00 1 11/05/2015 03:04 WG826609

Calcium,Dissolved 186 1.00 1 11/05/2015 00:56 WG826611

Chromium ND 0.0100 1 11/05/2015 03:04 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 00:56 WG826611

Cobalt ND 0.0100 1 11/05/2015 03:04 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 00:56 WG826611

Copper ND 0.0100 1 11/05/2015 03:04 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 00:56 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 7 9 8 0 8 7

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 1 : 2 5

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron 5.78 0.100 1 11/05/2015 03:04 WG826609

Iron,Dissolved 5.39 0.100 1 11/05/2015 00:56 WG826611

Lead ND 0.00500 1 11/05/2015 03:04 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 00:56 WG826611

Lithium 0.0243 0.0150 1 11/05/2015 03:04 WG826609

Magnesium 31.4 1.00 1 11/05/2015 03:04 WG826609

Magnesium,Dissolved 31.0 1.00 1 11/05/2015 00:56 WG826611

Manganese 2.47 0.0100 1 11/05/2015 03:04 WG826609

Manganese,Dissolved 2.47 0.0100 1 11/05/2015 00:56 WG826611

Molybdenum ND 0.00500 1 11/05/2015 03:04 WG826609

Nickel 0.0129 0.0100 1 11/05/2015 03:04 WG826609

Nickel,Dissolved 0.0124 0.0100 1 11/05/2015 00:56 WG826611

Potassium 9.08 1.00 1 11/05/2015 03:04 WG826609

Potassium,Dissolved 8.96 1.00 1 11/05/2015 00:56 WG826611

Selenium ND 0.0100 1 11/05/2015 03:04 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 00:56 WG826611

Silver ND 0.00500 1 11/05/2015 03:04 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 00:56 WG826611

Sodium 159 1.00 1 11/05/2015 03:04 WG826609

Sodium,Dissolved 158 1.00 1 11/05/2015 00:56 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:04 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 00:56 WG826611

Zinc ND 0.0500 1 11/05/2015 03:04 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 00:56 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:46 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:15 WG826588

Arsenic 0.0120 0.00200 1 11/05/2015 13:46 WG826615

Arsenic,Dissolved 0.0120 0.00200 1 11/04/2015 14:15 WG826588

Thallium ND 0.00200 1 11/05/2015 13:46 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:15 WG826588

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 L798087 11/16/15 17:21 21 of 55

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L798087 11/17/15 08:41 21 of 55



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 7 9 8 0 8 7

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  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 1130 10.0 1 11/05/2015 12:51 WG826180

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 502 200 10 11/11/2015 11:23 WG828249

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:20 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.82 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-08 WG826090: 6.82 at 22.9c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.2 1.00 1 11/04/2015 17:04 WG826410

Fluoride 0.327 0.100 1 11/04/2015 17:04 WG826410

Sulfate 623 250 50 11/04/2015 17:46 WG826410

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 16:00 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 19:01 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 03:13 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:32 WG826611

Barium 0.183 0.00500 1 11/05/2015 03:13 WG826609

Barium,Dissolved 0.181 0.00500 1 11/05/2015 01:32 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:13 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:32 WG826611

Boron 1.08 0.200 1 11/05/2015 03:13 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:13 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:32 WG826611

Calcium 217 1.00 1 11/05/2015 03:13 WG826609

Calcium,Dissolved 213 1.00 1 11/05/2015 01:32 WG826611

Chromium ND 0.0100 1 11/05/2015 03:13 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:32 WG826611

Cobalt ND 0.0100 1 11/05/2015 03:13 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:32 WG826611

Copper ND 0.0100 1 11/05/2015 03:13 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:32 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 7 9 8 0 8 7

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  1 3 : 0 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron 7.08 0.100 1 11/05/2015 03:13 WG826609

Iron,Dissolved 6.99 0.100 1 11/05/2015 01:32 WG826611

Lead ND 0.00500 1 11/05/2015 03:13 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:32 WG826611

Lithium 0.0501 0.0150 1 11/05/2015 03:13 WG826609

Magnesium 42.0 1.00 1 11/05/2015 03:13 WG826609

Magnesium,Dissolved 41.2 1.00 1 11/05/2015 01:32 WG826611

Manganese 0.765 0.0100 1 11/05/2015 03:13 WG826609

Manganese,Dissolved 0.753 0.0100 1 11/05/2015 01:32 WG826611

Molybdenum ND 0.00500 1 11/05/2015 03:13 WG826609

Nickel ND 0.0100 1 11/05/2015 03:13 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:32 WG826611

Potassium 11.0 1.00 1 11/05/2015 03:13 WG826609

Potassium,Dissolved 10.8 1.00 1 11/05/2015 01:32 WG826611

Selenium ND 0.0100 1 11/05/2015 03:13 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:32 WG826611

Silver ND 0.00500 1 11/05/2015 03:13 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:32 WG826611

Sodium 51.5 1.00 1 11/05/2015 03:13 WG826609

Sodium,Dissolved 50.5 1.00 1 11/05/2015 01:32 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:13 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:32 WG826611

Zinc ND 0.0500 1 11/05/2015 03:13 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:32 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:48 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:17 WG826588

Arsenic 0.00743 0.00200 1 11/05/2015 13:48 WG826615

Arsenic,Dissolved 0.00761 0.00200 1 11/04/2015 14:17 WG826588

Thallium ND 0.00200 1 11/05/2015 13:48 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:17 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 7 9 8 0 8 7

BA POND
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  0 9 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 703 10.0 1 11/06/2015 04:05 WG826761

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 70.8 20.0 1 11/10/2015 18:45 WG828137

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:21 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.16 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-09 WG826090: 8.16 at 23.1c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 19.3 1.00 1 11/04/2015 17:18 WG826410

Fluoride 0.109 0.100 1 11/04/2015 17:18 WG826410

Sulfate 282 250 50 11/04/2015 18:00 WG826410

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 16:02 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 19:03 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum 0.826 0.200 1 11/05/2015 03:16 WG826609

Aluminum,Dissolved 0.733 0.200 1 11/05/2015 01:35 WG826611

Barium 0.174 0.00500 1 11/05/2015 03:16 WG826609

Barium,Dissolved 0.168 0.00500 1 11/05/2015 01:35 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:16 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:35 WG826611

Boron 2.89 0.200 1 11/05/2015 03:16 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:16 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:35 WG826611

Calcium 128 1.00 1 11/05/2015 03:16 WG826609

Calcium,Dissolved 126 1.00 1 11/05/2015 01:35 WG826611

Chromium ND 0.0100 1 11/05/2015 03:16 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611

Cobalt ND 0.0100 1 11/05/2015 03:16 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611

Copper ND 0.0100 1 11/05/2015 03:16 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 7 9 8 0 8 7

BA POND
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  0 9 : 5 5

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron ND 0.100 1 11/05/2015 03:16 WG826609

Iron,Dissolved ND 0.100 1 11/05/2015 01:35 WG826611

Lead ND 0.00500 1 11/05/2015 03:16 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:35 WG826611

Lithium ND 0.0150 1 11/05/2015 03:16 WG826609

Magnesium 14.1 1.00 1 11/05/2015 03:16 WG826609

Magnesium,Dissolved 13.9 1.00 1 11/05/2015 01:35 WG826611

Manganese ND 0.0100 1 11/05/2015 03:16 WG826609

Manganese,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611

Molybdenum 0.0534 0.00500 1 11/05/2015 03:16 WG826609

Nickel ND 0.0100 1 11/05/2015 03:16 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611

Potassium 9.70 1.00 1 11/05/2015 03:16 WG826609

Potassium,Dissolved 9.48 1.00 1 11/05/2015 01:35 WG826611

Selenium ND 0.0100 1 11/05/2015 03:16 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:35 WG826611

Silver ND 0.00500 1 11/05/2015 03:16 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:35 WG826611

Sodium 75.0 1.00 1 11/05/2015 03:16 WG826609

Sodium,Dissolved 73.2 1.00 1 11/05/2015 01:35 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:16 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:35 WG826611

Zinc ND 0.0500 1 11/05/2015 03:16 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:35 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:50 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:20 WG826588

Arsenic ND 0.00200 1 11/05/2015 13:50 WG826615

Arsenic,Dissolved ND 0.00200 1 11/04/2015 14:20 WG826588

Thallium ND 0.00200 1 11/05/2015 13:50 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:20 WG826588

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 L798087 11/16/15 17:21 25 of 55

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L798087 11/17/15 08:41 25 of 55



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 7 9 8 0 8 7

DUP-1A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  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 1130 10.0 1 11/05/2015 12:53 WG826180

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 322 20.0 1 11/10/2015 18:45 WG828137

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:22 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.97 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-10 WG826090: 6.97 at 23.2c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.3 1.00 1 11/04/2015 17:32 WG826410

Fluoride 0.318 0.100 1 11/04/2015 17:32 WG826410

Sulfate 598 250 50 11/04/2015 18:13 WG826410

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 16:05 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 19:05 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum ND 0.200 1 11/05/2015 03:19 WG826609

Aluminum,Dissolved ND 0.200 1 11/05/2015 01:38 WG826611

Barium 0.0738 0.00500 1 11/05/2015 03:19 WG826609

Barium,Dissolved 0.0711 0.00500 1 11/05/2015 01:38 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:19 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:38 WG826611

Boron 2.38 0.200 1 11/05/2015 03:19 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:19 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:38 WG826611

Calcium 185 1.00 1 11/05/2015 03:19 WG826609

Calcium,Dissolved 183 1.00 1 11/05/2015 01:38 WG826611

Chromium ND 0.0100 1 11/05/2015 03:19 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:38 WG826611

Cobalt ND 0.0100 1 11/05/2015 03:19 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:38 WG826611

Copper ND 0.0100 1 11/05/2015 03:19 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:38 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 7 9 8 0 8 7

DUP-1A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 9 / 1 5  0 0 : 0 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron 5.75 0.100 1 11/05/2015 03:19 WG826609

Iron,Dissolved 5.68 0.100 1 11/05/2015 01:38 WG826611

Lead ND 0.00500 1 11/05/2015 03:19 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:38 WG826611

Lithium 0.0242 0.0150 1 11/05/2015 03:19 WG826609

Magnesium 31.2 1.00 1 11/05/2015 03:19 WG826609

Magnesium,Dissolved 30.9 1.00 1 11/05/2015 01:38 WG826611

Manganese 2.47 0.0100 1 11/05/2015 03:19 WG826609

Manganese,Dissolved 2.49 0.0100 1 11/05/2015 01:38 WG826611

Molybdenum ND 0.00500 1 11/05/2015 03:19 WG826609

Nickel 0.0133 0.0100 1 11/05/2015 03:19 WG826609

Nickel,Dissolved 0.0120 0.0100 1 11/05/2015 01:38 WG826611

Potassium 9.00 1.00 1 11/05/2015 03:19 WG826609

Potassium,Dissolved 8.82 1.00 1 11/05/2015 01:38 WG826611

Selenium ND 0.0100 1 11/05/2015 03:19 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:38 WG826611

Silver ND 0.00500 1 11/05/2015 03:19 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:38 WG826611

Sodium 158 1.00 1 11/05/2015 03:19 WG826609

Sodium,Dissolved 155 1.00 1 11/05/2015 01:38 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:19 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:38 WG826611

Zinc ND 0.0500 1 11/05/2015 03:19 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:38 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 12:55 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 14:22 WG826588

Arsenic 0.0132 0.00200 1 11/05/2015 12:55 WG826615

Arsenic,Dissolved 0.0127 0.00200 1 11/04/2015 14:22 WG826588

Thallium ND 0.00200 1 11/05/2015 12:55 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 14:22 WG826588
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 7 9 8 0 8 7

DUP-2
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  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 716 10.0 1 11/06/2015 04:06 WG826761

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 67.0 20.0 1 11/10/2015 18:45 WG828137

Wet Chemistry by Method 365.4

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Phosphorus,Total ND 0.100 1 11/06/2015 13:24 WG826817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.74 1 11/04/2015 09:45 WG826090

Sample Narrative: 

     9040C L798087-11 WG826090: 7.74 at 22.8c

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.4 1.00 1 11/04/2015 12:53 WG826410

Fluoride 0.535 0.100 1 11/04/2015 12:53 WG826410

Sulfate 490 50.0 10 11/04/2015 16:22 WG826410

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/04/2015 16:07 WG826292

Mercury,Dissolved ND 0.000200 1 11/03/2015 19:12 WG826285

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Aluminum 0.812 0.200 1 11/05/2015 03:22 WG826609

Aluminum,Dissolved 0.759 0.200 1 11/05/2015 01:41 WG826611

Barium 0.173 0.00500 1 11/05/2015 03:22 WG826609

Barium,Dissolved 0.168 0.00500 1 11/05/2015 01:41 WG826611

Beryllium ND 0.00200 1 11/05/2015 03:22 WG826609

Beryllium,Dissolved ND 0.00200 1 11/05/2015 01:41 WG826611

Boron 2.90 0.200 1 11/05/2015 03:22 WG826609

Cadmium ND 0.00200 1 11/05/2015 03:22 WG826609

Cadmium,Dissolved ND 0.00200 1 11/05/2015 01:41 WG826611

Calcium 127 1.00 1 11/05/2015 03:22 WG826609

Calcium,Dissolved 126 1.00 1 11/05/2015 01:41 WG826611

Chromium ND 0.0100 1 11/05/2015 03:22 WG826609

Chromium,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611

Cobalt ND 0.0100 1 11/05/2015 03:22 WG826609

Cobalt,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611

Copper ND 0.0100 1 11/05/2015 03:22 WG826609

Copper,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 7 9 8 0 8 7

DUP-2
C o l l e c t e d  d a t e / t i m e :   1 0 / 3 0 / 1 5  0 0 : 0 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Iron ND 0.100 1 11/05/2015 03:22 WG826609

Iron,Dissolved ND 0.100 1 11/05/2015 01:41 WG826611

Lead ND 0.00500 1 11/05/2015 03:22 WG826609

Lead,Dissolved ND 0.00500 1 11/05/2015 01:41 WG826611

Lithium ND 0.0150 1 11/05/2015 03:22 WG826609

Magnesium 14.1 1.00 1 11/05/2015 03:22 WG826609

Magnesium,Dissolved 13.7 1.00 1 11/05/2015 01:41 WG826611

Manganese ND 0.0100 1 11/05/2015 03:22 WG826609

Manganese,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611

Molybdenum 0.0530 0.00500 1 11/05/2015 03:22 WG826609

Nickel ND 0.0100 1 11/05/2015 03:22 WG826609

Nickel,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611

Potassium 9.61 1.00 1 11/05/2015 03:22 WG826609

Potassium,Dissolved 9.47 1.00 1 11/05/2015 01:41 WG826611

Selenium ND 0.0100 1 11/05/2015 03:22 WG826609

Selenium,Dissolved ND 0.0100 1 11/05/2015 01:41 WG826611

Silver ND 0.00500 1 11/05/2015 03:22 WG826609

Silver,Dissolved ND 0.00500 1 11/05/2015 01:41 WG826611

Sodium 74.2 1.00 1 11/05/2015 03:22 WG826609

Sodium,Dissolved 73.4 1.00 1 11/05/2015 01:41 WG826611

Vanadium ND 0.0200 1 11/05/2015 03:22 WG826609

Vanadium,Dissolved ND 0.0200 1 11/05/2015 01:41 WG826611

Zinc ND 0.0500 1 11/05/2015 03:22 WG826609

Zinc,Dissolved ND 0.0500 1 11/05/2015 01:41 WG826611

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/05/2015 13:53 WG826615

Antimony,Dissolved ND 0.00200 1 11/04/2015 13:45 WG826588

Arsenic ND 0.00200 1 11/05/2015 13:53 WG826615

Arsenic,Dissolved ND 0.00200 1 11/04/2015 13:45 WG826588

Thallium ND 0.00200 1 11/05/2015 13:53 WG826615

Thallium,Dissolved ND 0.00200 1 11/04/2015 13:45 WG826588
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826180
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 7 9 8 0 8 7 - 0 2 , 0 6 , 0 7 , 0 8 , 1 0

Method Blank (MB)

(MB) 11/05/15 12:53

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Dissolved Solids ND 10.0

L797998-03 Original Sample (OS) • Duplicate (DUP)

(OS) 11/05/15 12:53 • (DUP) 11/05/15 12:53

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Dissolved Solids 1410 1410 1 0.142 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 12:53 • (LCSD) 11/05/15 12:54

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 % % % % %

Dissolved Solids 8800 8550 8500 97.2 96.6 85.0-115 0.587 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826759
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 7 9 8 0 8 7 - 0 1 , 0 3

Method Blank (MB)

(MB) 11/06/15 14:25

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Dissolved Solids ND 10.0

L798019-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/06/15 14:22 • (DUP) 11/06/15 14:22

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Dissolved Solids 1890 1880 1 0.531 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/06/15 14:23 • (LCSD) 11/06/15 14:24

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 8530 8680 96.9 98.6 85.0-115 1.74 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826761
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 7 9 8 0 8 7 - 0 4 , 0 5 , 0 9 , 1 1

Method Blank (MB)

(MB) 11/06/15 04:08

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Dissolved Solids ND 10.0

L798511-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/06/15 04:06 • (DUP) 11/06/15 04:07

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Dissolved Solids 1100 1050 1 4.09 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/06/15 04:07 • (LCSD) 11/06/15 04:07

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 8470 8640 96.3 98.2 85.0-115 1.99 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG828137
W e t  C h e m i s t r y  b y  M e t h o d  2 3 2 0  B - 2 0 1 1 L 7 9 8 0 8 7 - 0 1 , 0 7 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) 11/10/15 18:45

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Alkalinity ND 20.0

L797421-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/10/15 18:45 • (DUP) 11/10/15 18:45

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Alkalinity 39.6 39.5 1 0.253 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/10/15 18:45 • (LCSD) 11/10/15 18:45

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 % % % % %

Alkalinity 100 93.0 85.1 93.0 85.1 85.0-115 8.87 20

L797421-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/10/15 18:45 • (MS) 11/10/15 18:45 • (MSD) 11/10/15 18:45

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 % % % % %

Alkalinity 100 63.2 147 123 83.8 59.8 1 80.0-120 J6 17.8 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG828249
W e t  C h e m i s t r y  b y  M e t h o d  2 3 2 0  B - 2 0 1 1 L 7 9 8 0 8 7 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 8

Method Blank (MB)

(MB) 11/11/15 11:23

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Alkalinity ND 20.0

L797754-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/11/15 11:23 • (DUP) 11/11/15 11:23

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Alkalinity ND ND 1 0.000 20

L798112-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/11/15 11:23 • (DUP) 11/11/15 11:23

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Alkalinity ND ND 1 0.000 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/11/15 11:23 • (LCSD) 11/11/15 11:23

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 % % % % %

Alkalinity 100 92.8 94.7 92.8 94.7 85.0-115 2.03 20

L798112-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/11/15 11:23 • (MS) 11/11/15 11:23 • (MSD) 11/11/15 11:23

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 % % % % %

Alkalinity 100 3.04 84.2 84.1 84.2 84.1 1 80.0-120 0.238 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826817
W e t  C h e m i s t r y  b y  M e t h o d  3 6 5 . 4 L 7 9 8 0 8 7 - 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) 11/06/15 12:53

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Phosphorus,Total ND 0.100

L798087-11 Original Sample (OS) • Duplicate (DUP)

(OS) 11/06/15 13:24 • (DUP) 11/06/15 13:25

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Phosphorus,Total ND ND 1 0.000 20

L797548-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/06/15 13:36 • (DUP) 11/06/15 13:38

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Phosphorus,Total 8.70 8.30 5 4.71 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/06/15 12:55 • (LCSD) 11/06/15 12:57

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 % % % % %

Phosphorus,Total 1.00 0.987 1.01 98.7 101 90.0-110 2.30 20

L798157-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/06/15 13:26 • (MS) 11/06/15 13:27 • (MSD) 11/06/15 13:29

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 % % % % %

Phosphorus,Total 2.50 0.209 2.74 2.71 101 100 1 90.0-110 1.10 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826090
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 7 9 8 0 8 7 - 0 2 , 0 3 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L798045-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/04/15 09:45 • (DUP) 11/04/15 09:45

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su  %  %

pH 6.64 6.64 1 0.000 1

L798113-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/04/15 09:45 • (DUP) 11/04/15 09:45

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su  %  %

pH 8.12 8.11 1 0.123 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/04/15 09:45 • (LCSD) 11/04/15 09:45

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.72 6.69 6.69 99.6 99.6 98.5-102 0.000 1

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 L798087 11/16/15 17:21 36 of 55

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L798087 11/17/15 08:41 36 of 55



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826409
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) 11/05/15 09:08

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Chloride ND 1.00

Fluoride ND 0.100

Sulfate ND 5.00

L798032-04 Original Sample (OS) • Duplicate (DUP)

(OS) 11/05/15 13:13 • (DUP) 11/05/15 13:27

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 61.8 61.8 1 0 20

Fluoride 0.504 0.499 1 1 20

Sulfate 27.7 27.2 1 2 20

L798087-02 Original Sample (OS) • Duplicate (DUP)

(OS) 11/05/15 19:05 • (DUP) 11/05/15 19:19

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 4.45 4.43 1 0 20

Fluoride 0.158 0.149 1 6 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 09:22 • (LCSD) 11/05/15 09:36

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 % % % % %

Chloride 40.0 40.1 40.1 100 100 90-110 0 20

Fluoride 8.00 8.03 8.06 100 101 90-110 0 20

Sulfate 40.0 39.2 39.4 98 98 90-110 0 20

L798032-05 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/05/15 13:41 • (MS) 11/05/15 13:55

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826409
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

L798032-05 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/05/15 13:41 • (MS) 11/05/15 13:55

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Fluoride 5.00 0.734 5.55 96 1 80-120

L798032-05 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/05/15 16:59 • (MS) 11/05/15 17:13

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 5.00 209 723 103 10 80-120

Sulfate 5.00 213 678 93 10 80-120

L798087-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/05/15 19:32 • (MS) 11/05/15 19:46 • (MSD) 11/05/15 20:00

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 % % % % %

Chloride 50.0 9.72 61.6 61.8 104 104 1 80-120 0 20

Fluoride 5.00 0.112 5.23 5.27 102 103 1 80-120 1 20

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L798087 11/16/15 17:21 38 of 55

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities 62801 BPU Nearman L798087 11/17/15 08:41 38 of 55



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826410
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) 11/04/15 06:27

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Chloride ND 1.00

Fluoride ND 0.100

Sulfate ND 5.00

L797190-03 Original Sample (OS) • Duplicate (DUP)

(OS) 11/04/15 10:49 • (DUP) 11/04/15 11:02

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 5.56 5.57 5 0 20

Fluoride 0.890 0.878 5 1 20

Sulfate 247 248 5 0 20

L797301-02 Original Sample (OS) • Duplicate (DUP)

(OS) 11/04/15 15:40 • (DUP) 11/04/15 15:54

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 8.88 8.80 10 0 20

Fluoride 0.322 0.300 10 0 20

Sulfate 758 759 10 0 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/04/15 06:41 • (LCSD) 11/04/15 06:55

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 % % % % %

Chloride 40.0 39.9 40.2 100 101 90-110 1 20

Fluoride 8.00 8.00 8.04 100 100 90-110 1 20

Sulfate 40.0 38.6 38.6 97 97 90-110 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826410
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L797190-04 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/04/15 11:16 • (MS) 11/04/15 11:30

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 10.0 8.40 254 98 5 80-120

Fluoride 1.00 0.734 25.7 100 5 80-120

Sulfate 10.0 186 420 93 5 80-120

L797301-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/04/15 14:59 • (MS) 11/04/15 15:13 • (MSD) 11/04/15 15:27

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 10.0 5.25 258 258 101 101 5 80-120 0 20

Fluoride 1.00 0.558 26.1 26.2 102 102 5 80-120 0 20

Sulfate 10.0 311 536 537 90 90 5 80-120 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG827715
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 1 , 0 5 , 0 6

Method Blank (MB)

(MB) 11/09/15 11:31

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Sulfate ND 5.00

L798019-13 Original Sample (OS) • Duplicate (DUP)

(OS) 11/09/15 21:44 • (DUP) 11/09/15 21:58

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Sulfate 2570 2630 50 2 20

L797938-01 Original Sample (OS) • Duplicate (DUP)

(OS) 11/10/15 00:03 • (DUP) 11/10/15 00:17

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Sulfate 148 145 2 2 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/09/15 11:45 • (LCSD) 11/09/15 11:59

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 % % % % %

Sulfate 40.0 39.3 39.3 98 98 90-110 0 20

L797760-01 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/09/15 20:49 • (MS) 11/09/15 21:02

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 25.0 1.08 94.2 93 2 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG828378
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 9 8 0 8 7 - 0 2 , 0 3

Method Blank (MB)

(MB) 11/12/15 05:28

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Sulfate ND 5.00

L800369-03 Original Sample (OS) • Duplicate (DUP)

(OS) 11/12/15 10:10 • (DUP) 11/12/15 12:04

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Sulfate 7.70 7.84 1 2 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/12/15 05:43 • (LCSD) 11/12/15 05:57

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 39.7 40.7 99 102 90-110 3 20

L800369-01 Original Sample (OS) • Matrix Spike (MS)

(OS) 11/12/15 10:25 • (MS) 11/12/15 12:19

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 5.13 56.5 103 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826285
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 7 9 8 0 8 7 - 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) 11/03/15 18:21

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Mercury,Dissolved ND 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/03/15 18:23 • (LCSD) 11/03/15 20:28

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,Dissolved 0.00300 0.00252 0.00267 84 89 80-120 6 20

L797173-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/03/15 18:28 • (MS) 11/03/15 18:30 • (MSD) 11/03/15 18:32

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,Dissolved 0.00300 ND 0.00162 0.00166 54 55 1 75-125 J6 J6 3 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826292
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 7 9 8 0 8 7 - 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) 11/04/15 15:25

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Mercury ND 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/04/15 15:27 • (LCSD) 11/04/15 15:29

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 0.00292 0.00286 97 95 80-120 2 20

L798087-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/04/15 15:31 • (MS) 11/04/15 15:34 • (MSD) 11/04/15 15:36

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 ND 0.00291 0.00298 97 99 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826609
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 9 8 0 8 7 - 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) 11/05/15 02:19

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Aluminum ND 0.200

Barium ND 0.00500

Beryllium ND 0.00200

Boron ND 0.200

Cadmium ND 0.00200

Calcium ND 1.00

Chromium ND 0.0100

Cobalt ND 0.0100

Copper ND 0.0100

Iron ND 0.100

Lead ND 0.00500

Lithium ND 0.0150

Magnesium ND 1.00

Manganese ND 0.0100

Molybdenum ND 0.00500

Nickel ND 0.0100

Potassium ND 1.00

Selenium ND 0.0100

Silver ND 0.00500

Sodium ND 1.00

Vanadium ND 0.0200

Zinc ND 0.0500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 02:22 • (LCSD) 11/05/15 02:24

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 % % % % %

Aluminum 1.00 0.945 0.958 94 96 80-120 1 20

Barium 1.00 1.04 1.05 104 105 80-120 1 20

Beryllium 1.00 1.06 1.07 106 107 80-120 1 20

Boron 1.00 1.05 1.06 105 106 80-120 0 20

Cadmium 1.00 1.05 1.06 105 106 80-120 1 20

Calcium 10.0 10.2 10.3 102 103 80-120 1 20

Chromium 1.00 1.06 1.07 106 107 80-120 1 20

Cobalt 1.00 1.05 1.06 105 106 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826609
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 9 8 0 8 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 02:22 • (LCSD) 11/05/15 02:24

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 % % % % %

Copper 1.00 1.04 1.05 104 105 80-120 1 20

Iron 1.00 1.00 1.02 100 102 80-120 2 20

Lead 1.00 1.05 1.06 105 106 80-120 1 20

Lithium 1.00 1.03 1.04 103 104 80-120 1 20

Magnesium 10.0 10.7 10.7 107 107 80-120 1 20

Manganese 1.00 1.02 1.03 102 103 80-120 1 20

Molybdenum 1.00 1.04 1.05 104 105 80-120 1 20

Nickel 1.00 1.04 1.04 104 104 80-120 1 20

Potassium 10.0 10.2 10.3 102 103 80-120 1 20

Selenium 1.00 1.09 1.10 109 110 80-120 1 20

Silver 1.00 1.06 1.07 106 107 80-120 1 20

Sodium 10.0 10.4 10.5 104 105 80-120 1 20

Vanadium 1.00 1.07 1.08 107 108 80-120 1 20

Zinc 1.00 1.02 1.03 102 103 80-120 1 20

L798319-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/05/15 02:28 • (MS) 11/05/15 02:39 • (MSD) 11/05/15 02:42

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 % % % % %

Aluminum 1.00 ND 0.953 0.990 95 99 1 75-125 4 20

Barium 1.00 0.140 1.16 1.16 102 102 1 75-125 0 20

Beryllium 1.00 ND 1.06 1.06 106 106 1 75-125 0 20

Boron 1.00 0.141 1.20 1.20 106 106 1 75-125 0 20

Cadmium 1.00 ND 1.06 1.06 106 106 1 75-125 0 20

Calcium 10.0 83.7 93.7 93.6 100 100 1 75-125 0 20

Chromium 1.00 0.000882 1.05 1.05 104 105 1 75-125 0 20

Cobalt 1.00 0.000740 1.06 1.07 106 106 1 75-125 0 20

Copper 1.00 0.0566 1.09 1.09 103 104 1 75-125 0 20

Iron 1.00 0.0651 1.07 1.07 100 100 1 75-125 0 20

Lead 1.00 0.000870 1.05 1.05 105 105 1 75-125 0 20

Lithium 1.00 0.0370 1.06 1.07 103 103 1 75-125 1 20

Magnesium 10.0 25.9 36.4 36.0 105 102 1 75-125 1 20

Manganese 1.00 0.0456 1.04 1.05 100 100 1 75-125 0 20

Molybdenum 1.00 0.00339 1.04 1.04 104 104 1 75-125 0 20

Nickel 1.00 0.00227 1.05 1.05 105 105 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826609
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 9 8 0 8 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L798319-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/05/15 02:28 • (MS) 11/05/15 02:39 • (MSD) 11/05/15 02:42

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 % % % % %

Potassium 10.0 6.68 16.9 16.8 102 102 1 75-125 0 20

Selenium 1.00 0.0000900 1.12 1.12 112 112 1 75-125 0 20

Silver 1.00 ND 1.07 1.08 107 108 1 75-125 0 20

Sodium 10.0 66.9 75.8 75.9 89 91 1 75-125 0 20

Vanadium 1.00 0.00236 1.08 1.07 107 107 1 75-125 0 20

Zinc 1.00 0.00217 1.02 1.02 102 102 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826611
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 9 8 0 8 7 - 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) 11/05/15 00:47

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Aluminum,Dissolved ND 0.200

Barium,Dissolved ND 0.00500

Beryllium,Dissolved ND 0.00200

Cadmium,Dissolved ND 0.00200

Calcium,Dissolved ND 1.00

Chromium,Dissolved ND 0.0100

Cobalt,Dissolved ND 0.0100

Copper,Dissolved ND 0.0100

Iron,Dissolved ND 0.100

Lead,Dissolved ND 0.00500

Magnesium,Dissolved ND 1.00

Manganese,Dissolved ND 0.0100

Nickel,Dissolved ND 0.0100

Potassium,Dissolved ND 1.00

Selenium,Dissolved ND 0.0100

Silver,Dissolved 0.0113 0.00500

Sodium,Dissolved ND 1.00

Vanadium,Dissolved ND 0.0200

Zinc,Dissolved ND 0.0500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 00:50 • (LCSD) 11/05/15 00:53

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 % % % % %

Aluminum,Dissolved 1.00 0.951 0.941 95 94 80-120 1 20

Barium,Dissolved 1.00 1.03 1.02 103 102 80-120 0 20

Beryllium,Dissolved 1.00 1.04 1.05 104 105 80-120 0 20

Cadmium,Dissolved 1.00 1.04 1.04 104 104 80-120 0 20

Calcium,Dissolved 10.0 10.1 10.1 101 101 80-120 0 20

Chromium,Dissolved 1.00 1.05 1.05 105 105 80-120 0 20

Cobalt,Dissolved 1.00 1.04 1.03 104 103 80-120 1 20

Copper,Dissolved 1.00 1.02 1.02 102 102 80-120 0 20

Iron,Dissolved 1.00 0.998 0.995 100 100 80-120 0 20

Lead,Dissolved 1.00 1.04 1.04 104 104 80-120 0 20

Magnesium,Dissolved 10.0 10.5 10.4 105 104 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826611
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 9 8 0 8 7 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 00:50 • (LCSD) 11/05/15 00:53

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 % % % % %

Manganese,Dissolved 1.00 1.01 1.00 101 100 80-120 0 20

Nickel,Dissolved 1.00 1.02 1.02 102 102 80-120 0 20

Potassium,Dissolved 10.0 10.0 10.1 100 101 80-120 0 20

Selenium,Dissolved 1.00 1.07 1.07 107 107 80-120 1 20

Silver,Dissolved 1.00 1.05 1.05 105 105 80-120 0 20

Sodium,Dissolved 10.0 10.3 10.3 103 103 80-120 0 20

Vanadium,Dissolved 1.00 1.05 1.05 105 105 80-120 0 20

Zinc,Dissolved 1.00 1.00 1.00 100 100 80-120 0 20

L798087-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/05/15 00:56 • (MS) 11/05/15 01:01 • (MSD) 11/05/15 01:04

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 % % % % %

Aluminum,Dissolved 1.00 ND 0.954 0.961 95 96 1 75-125 1 20

Barium,Dissolved 1.00 0.0706 1.09 1.08 102 101 1 75-125 0 20

Beryllium,Dissolved 1.00 0.0000360 1.06 1.05 106 105 1 75-125 0 20

Cadmium,Dissolved 1.00 ND 1.08 1.08 108 108 1 75-125 0 20

Calcium,Dissolved 10.0 186 195 195 92 90 1 75-125 0 20

Chromium,Dissolved 1.00 0.000301 1.05 1.04 105 104 1 75-125 0 20

Cobalt,Dissolved 1.00 0.00691 1.09 1.08 108 108 1 75-125 0 20

Copper,Dissolved 1.00 0.00248 1.04 1.04 104 104 1 75-125 0 20

Iron,Dissolved 1.00 5.39 6.34 6.36 95 97 1 75-125 0 20

Lead,Dissolved 1.00 ND 1.06 1.05 106 105 1 75-125 1 20

Magnesium,Dissolved 10.0 31.0 41.3 41.2 103 102 1 75-125 0 20

Manganese,Dissolved 1.00 2.47 3.44 3.43 98 96 1 75-125 0 20

Nickel,Dissolved 1.00 0.0124 1.07 1.07 106 106 1 75-125 0 20

Potassium,Dissolved 10.0 8.96 19.2 19.1 102 101 1 75-125 0 20

Selenium,Dissolved 1.00 0.00211 1.17 1.17 117 117 1 75-125 0 20

Silver,Dissolved 1.00 0.000517 1.10 1.09 110 109 1 75-125 1 20

Sodium,Dissolved 10.0 158 167 166 81 77 1 75-125 0 20

Vanadium,Dissolved 1.00 0.00255 1.07 1.08 106 107 1 75-125 1 20

Zinc,Dissolved 1.00 0.00521 1.01 1.01 101 101 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826588
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 9 8 0 8 7 - 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) 11/04/15 13:38

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Antimony,Dissolved ND 0.00200

Arsenic,Dissolved ND 0.00200

Thallium,Dissolved ND 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/04/15 13:41 • (LCSD) 11/04/15 14:34

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,Dissolved 0.0500 0.0524 0.0525 105 105 80-120 0 20

Arsenic,Dissolved 0.0500 0.0481 0.0470 96 94 80-120 2 20

Thallium,Dissolved 0.0500 0.0498 0.0520 100 104 80-120 4 20

L798087-11 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/04/15 13:45 • (MS) 11/04/15 13:50 • (MSD) 11/04/15 13:52

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 % % % % %

Antimony,Dissolved 0.0500 0.00121 0.0546 0.0544 107 106 1 75-125 0 20

Arsenic,Dissolved 0.0500 0.00151 0.0527 0.0523 102 101 1 75-125 1 20

Thallium,Dissolved 0.0500 0.0000402 0.0490 0.0489 98 98 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG826615
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 9 8 0 8 7 - 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) 11/05/15 12:47

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Antimony ND 0.00200

Arsenic ND 0.00200

Thallium ND 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 11/05/15 12:50 • (LCSD) 11/05/15 12:52

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 0.0530 0.0544 106 109 80-120 2 20

Arsenic 0.0500 0.0485 0.0498 97 100 80-120 3 20

Thallium 0.0500 0.0500 0.0512 100 102 80-120 2 20

L798087-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 11/05/15 12:55 • (MS) 11/05/15 12:59 • (MSD) 11/05/15 13:01

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 0.000412 0.0558 0.0555 111 110 1 75-125 1 20

Arsenic 0.0500 0.0132 0.0639 0.0639 101 101 1 75-125 0 20

Thallium 0.0500 0.0000933 0.0492 0.0494 98 99 1 75-125 0 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 
low.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5
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ANALYTICAL REPORT
November 25,  2015

Kansas City Board of Public Utilities

Sample Delivery Group: L798090

Samples Received: 10/31/2015

Project Number: 62801 BPU Nearman

Description: groundwater

Site: NEARMEN

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

November 25,  2015

[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

November 25,  2015

Rodney Shinbaum
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com,bhoye@burnsmcd.com,ryangkrysl@gmail.com?subject=ESC Lab Sciences SDG: L798090 - PN: 62801 BPU Nearman&body=Email regarding SDG: L798090 - Project Number: 62801 BPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L798090&body=Email regarding SDG: L798090
http://www.esclabsciences.com
mailto:rshinbaum@esclabsciences.com?subject=ESC Lab Sciences SDG: L798090&body=Email regarding SDG: L798090
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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.  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
Techn ica l  Se rv i ce  Represen ta t i ve

 Project Narrat ive

L798090 -01, -02, -03, -04, -05, -06, -07, -08 contains subout data that is included after the chain of custody.
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

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.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5
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November 24, 2015  
 
Ms. Janice Cozby  
Environmental Science Corporation  
12065 Lebanon Road  
Mount Juliet, Tennessee 37122  
 
Re: Radiochemistry Analysis - Level 2  
Work Order: 384567  
 
Dear Ms. Cozby: 

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on November 03, 2015. This original data report has been prepared and reviewed in
accordance with GEL’s standard operating procedures. 

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
questions, please do not hesitate to call me at (843) 556-8171, ext. 4289.  
 

Sincerely,
 
 
 
PM_SIGN_HERE 
Julie Robinson  
Project Manager
 
 

Purchase Order: S22734  
Chain of Custody: WG826064  
Enclosures
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Reviewed by USER_SIGN_HERE

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

Certificate of Analysis Report 

ENVL001 Environmental Science Corporation
Client SDG: 384567  GEL Work Order: 384567

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

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

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

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

for
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1040

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567001
Drinking Water (Potable)
29-OCT-15 14:40
03-NOV-15

L798090-01 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.312

+/-0.134

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

95

109

(25%-125%)

(25%-125%)

0.447

0.268

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

U

Radium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

0.620

0.0166

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1040

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567002
Drinking Water (Potable)
30-OCT-15 09:20
03-NOV-15

L798090-02 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.199

+/-0.145

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

84.8

110

(25%-125%)

(25%-125%)

0.444

0.159

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

URadium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

-0.17

0.266

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1040

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567003
Drinking Water (Potable)
29-OCT-15 13:55
03-NOV-15

L798090-03 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.483

+/-0.140

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

93.1

92.2

(25%-125%)

(25%-125%)

0.790

0.192

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

URadium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

0.561

0.203

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Page 5 of 19



Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1110

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567004
Drinking Water (Potable)
29-OCT-15 11:25
03-NOV-15

L798090-04 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.296

+/-0.168

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

81.7

95.8

(25%-125%)

(25%-125%)

0.811

0.164

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

URadium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

-1.18

0.360

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1110

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567005
Drinking Water (Potable)
29-OCT-15 13:00
03-NOV-15

L798090-05 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.435

+/-0.155

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

87.4

98.2

(25%-125%)

(25%-125%)

0.772

0.139

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

URadium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

0.133

0.309

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1110

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567006
Drinking Water (Potable)
30-OCT-15 09:55
03-NOV-15

L798090-06 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.334

+/-0.115

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

87.8

83.9

(25%-125%)

(25%-125%)

0.556

0.217

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

U

U

Radium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

0.305

0.0487

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1110

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567007
Drinking Water (Potable)
29-OCT-15 00:00
03-NOV-15

L798090-07 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.307

+/-0.128

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

87.8

88.5

(25%-125%)

(25%-125%)

0.547

0.194

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

U

U

Radium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

0.156

0.142

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: November 24, 2015

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1520099

1520274

1537

1110

pCi/L

pCi/L

11/06/15

11/16/15

AXM6

CXP3

1.00

1.00

DF

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

384567008
Drinking Water (Potable)
30-OCT-15 00:00
03-NOV-15

L798090-08 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.416

+/-0.111

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Yttrium Carrier

Barium Carrier

Radium-228 in Drinking Water EPA 904.0 "As
Received"
Radium-228 in Drinking Water EPA 904.0 "As
Received"

83.2

84.1

(25%-125%)

(25%-125%)

0.832

0.192

Method

The following Analytical Methods were performed: 

1
2

Method Description

1

2

EPA 904.0/ EPA 9320
EPA 903.1

Analyst Comments 

U

U

Radium-228

Radium-226

Radium-228 in Drinking Water EPA 904.0 "As Received"

Radium-226 in Drinking Water EPA 903.1 (De-emanati "As Received"

Uncertainty

-0.272

0.0782

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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QC Summary

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

Rad Gas Flow

Rad Ra-226

1520099

1520274

Batch

Batch

Radium-228

Radium-228

Radium-228

Radium-228

Radium-226

Radium-226

Radium-226

Radium-226

Parmname

Ms. Janice CozbyContact:

Environmental Science Corporation
12065 Lebanon Road
Mount Juliet, Tennessee 

November 24, 2015Report Date:

Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

AXM6

CXP3

11/06/15 15:36

11/06/15 15:36

11/06/15 15:37

11/06/15 15:36

11/16/15 11:45

11/16/15 11:45

11/16/15 11:10

11/16/15 11:45

QC

0.573

8.91

0.345

74.6

0.103

12.7

0.00

10.6

NOM Sample

0.230

0.230

0.102

0.102

Range

N/A

(80%-120%)

(70%-130%)

N/A

(90%-110%)

(80%-120%)

Qual

U

U

U

U

QC1203425007    382871001

QC1203425009

QC1203425006

QC1203425008    382871001

QC1203425375    384646001

QC1203425377

QC1203425374

QC1203425376    384646001

The Qualifiers in this report are defined as follows:

N/A

N/A

REC%

101

83.9

104

87.1

8.81

88.9

12.2

12.2

DUP

LCS

MB

MS

DUP

LCS

MB

MS

384567Workorder:

**

<

>

BD

FA

H

J

K

L

M

Analyte is a Tracer compound

Result is less than value reported

Result is greater than value reported

Results are either below the MDC or tracer recovery is low

Failed analysis.

Analytical holding time was exceeded

Value is estimated

Analyte present. Reported value may be biased high. Actual value is expected to be lower.

Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M if above MDC and less than LLD

U

U

U

U

+/-0.297

+/-0.297

+/-0.141

+/-0.141

+/-0.459

+/-1.01

+/-0.361

+/-7.75

+/-0.126

+/-0.909

+/-0.0901

+/-0.818

RPD%

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Page  1 of  2
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QC Summary

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

Parmname
Page  2 of  2

Units Anlst Date TimeQCNOM Sample RangeQual REC%

384567Workorder:

M

N/A

N1

ND

NJ

Q

R

U

UI

UJ

UL

X

Y

^

h

REMP Result > MDC/CL and < RDL

RPD or %Recovery limits do not apply.

See case narrative

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

Sample results are rejected

Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Gamma Spectroscopy--Uncertain identification 

Gamma Spectroscopy--Uncertain identification 

Not considered detected. The associated number is the reported concentration, which may be inaccurate due to a low bias.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Other specific qualifiers were required to properly define the results. Consult case narrative.

RPD of sample and duplicate evaluated using +/-RL.  Concentrations are <5X the RL.  Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate  (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

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

RPD%
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There are no "Data Exception Reports" associated with this analytical report.
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Chain of Custody and
Supporting

Documentation
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Laboratory
Certifications
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State Certification
Alaska

Arkansas
CLIA

California
Colorado

Connecticut
Delaware

DoD ELAP/ ISO17025 A2LA
Florida NELAP

Foreign Soils Permit
Georgia

Georgia SDWA
Hawaii

Idaho Chemistry
Idaho Radiochemistry

Illinois NELAP
Indiana

Kansas NELAP
Kentucky SDWA

Kentucky Wastewater
Louisiana NELAP
Louisiana SDWA

Maryland
Massachusetts

Michigan
Mississippi
Nebraska
Nevada

New Hampshire NELAP
New Jersey NELAP

New Mexico
New York NELAP

North Carolina
North Carolina SDWA

North Dakota
Oklahoma

Pennsylvania NELAP
S.Carolina Radchem

South Carolina Chemistry
Tennessee

Texas NELAP
Utah NELAP

Vermont
Virginia NELAP

Washington
West Virginia

UST−110
88−0651

42D0904046
2940 Interim

SC00012
PH−0169

SC000122013−10
2567.01
E87156

P330−15−00283, P330−15−00253
SC00012

967
SC000122013−10

SC00012
SC00012
200029

C−SC−01
E−10332

90129
90129

03046 (AI33904)
LA150001

270
M−SC012

9976
SC000122013−10
NE−OS−26−13
SC000122016−1

2054
SC002

SC00012
11501

233
45709
R−158
9904

68−00485
10120002
10120001
TN 02934

T104704235−15−10
SC000122015−19

VT87156
460202
C780

997404

List of current GEL Certifications as of 24 November 2015
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ANALYTICAL REPORT
February 05,  2016

Kansas City Board of Public Utilities

Sample Delivery Group: L814632

Samples Received: 01/29/2016

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Site: BA POND

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

February 05,  2016

[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

February 09,  2016

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;bhoye@burnsmcd.com;rkrysl@bpu.com?subject=ESC Lab Sciences SDG: L814632 - PN: KCBPU Nearman&body=Email regarding SDG: L814632 - Project Number: KCBPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L814632&body=Email regarding SDG: L814632
http://www.esclabsciences.com
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L814632&body=Email regarding SDG: L814632
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L814632-01  GW Tim Ducker 01/27/16 13:25 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:14 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:38 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:23 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 14:28 02/02/16 14:28 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 21:06 02/02/16 21:06 CM

Collected by Collected date/time Received date/time

MW-3  L814632-02  GW Tim Ducker 01/27/16 14:25 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:21 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:41 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:26 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 14:44 02/02/16 14:44 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 21:22 02/02/16 21:22 CM

Collected by Collected date/time Received date/time

MW-4  L814632-03  GW Tim Ducker 01/27/16 15:15 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:24 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:50 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:28 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 15:00 02/02/16 15:00 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 21:38 02/02/16 21:38 CM

Collected by Collected date/time Received date/time

MW-8A  L814632-04  GW Tim Ducker 01/27/16 11:50 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:26 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:53 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:31 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 15:16 02/02/16 15:16 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 21:54 02/02/16 21:54 CM

Collected by Collected date/time Received date/time

MW-10  L814632-05  GW Tim Ducker 01/27/16 12:35 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:29 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:56 LTB

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L814632-05  GW Tim Ducker 01/27/16 12:35 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:33 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 15:32 02/02/16 15:32 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 22:10 02/02/16 22:10 CM

Collected by Collected date/time Received date/time

BA POND  L814632-06  GW Tim Ducker 01/27/16 15:40 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:36 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 00:59 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:35 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 15:48 02/02/16 15:48 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 22:25 02/02/16 22:25 CM

Collected by Collected date/time Received date/time

DUP-1  L814632-07  GW Tim Ducker 01/27/16 00:00 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:39 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 01:02 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:38 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 16:04 02/02/16 16:04 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 22:41 02/02/16 22:41 CM

Collected by Collected date/time Received date/time

DUP-2  L814632-08  GW Tim Ducker 01/27/16 00:00 01/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG845982 1 02/02/16 01:21 02/02/16 03:54 JM

Mercury by Method 7470A WG846360 1 02/02/16 19:09 02/03/16 07:41 BRJ

Metals (ICP) by Method 6010B WG845971 1 02/02/16 15:18 02/03/16 01:05 LTB

Metals (ICPMS) by Method 6020 WG846236 1 02/03/16 09:27 02/03/16 13:40 JDG

Wet Chemistry by Method 9040C WG845761 1 01/30/16 16:03 01/30/16 16:03 AMC

Wet Chemistry by Method 9056A WG846262 1 02/02/16 16:19 02/02/16 16:19 CM

Wet Chemistry by Method 9056A WG846262 10 02/02/16 22:57 02/02/16 22:57 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L814632-01 MW-2A 9040C
L814632-02 MW-3 9040C
L814632-03 MW-4 9040C
L814632-04 MW-8A 9040C
L814632-05 MW-10 9040C
L814632-06 BA POND 9040C
L814632-07 DUP-1 9040C
L814632-08 DUP-2 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 1 4 6 3 2

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  1 3 : 2 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 811 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.91 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-01 WG845761: 6.91 at 11.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.81 1.00 1 02/02/2016 14:28 WG846262

Fluoride 0.159 0.100 1 02/02/2016 14:28 WG846262

Sulfate 180 50.0 10 02/02/2016 21:06 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:14 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.125 0.00500 1 02/03/2016 00:38 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:38 WG845971

Boron ND 0.200 1 02/03/2016 00:38 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:38 WG845971

Calcium 208 1.00 1 02/03/2016 00:38 WG845971

Chromium ND 0.0100 1 02/03/2016 00:38 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:38 WG845971

Lithium 0.0395 0.0150 1 02/03/2016 00:38 WG845971

Molybdenum ND 0.00500 1 02/03/2016 00:38 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:23 WG846236

Arsenic 0.00468 0.00200 1 02/03/2016 13:23 WG846236

Lead ND 0.00200 1 02/03/2016 13:23 WG846236

Selenium ND 0.00200 1 02/03/2016 13:23 WG846236

Thallium ND 0.00200 1 02/03/2016 13:23 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 1 4 6 3 2

MW-3
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  1 4 : 2 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 749 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.93 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-02 WG845761: 6.93 at 11.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.65 1.00 1 02/02/2016 14:44 WG846262

Fluoride 0.125 0.100 1 02/02/2016 14:44 WG846262

Sulfate 114 50.0 10 02/02/2016 21:22 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:21 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.152 0.00500 1 02/03/2016 00:41 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:41 WG845971

Boron 0.219 0.200 1 02/03/2016 00:41 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:41 WG845971

Calcium 199 1.00 1 02/03/2016 00:41 WG845971

Chromium ND 0.0100 1 02/03/2016 00:41 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:41 WG845971

Lithium 0.0525 0.0150 1 02/03/2016 00:41 WG845971

Molybdenum ND 0.00500 1 02/03/2016 00:41 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:26 WG846236

Arsenic 0.00269 0.00200 1 02/03/2016 13:26 WG846236

Lead ND 0.00200 1 02/03/2016 13:26 WG846236

Selenium 0.00576 0.00200 1 02/03/2016 13:26 WG846236

Thallium ND 0.00200 1 02/03/2016 13:26 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 1 4 6 3 2

MW-4
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  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 736 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.02 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-03 WG845761: 7.02 at 11.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 8.98 1.00 1 02/02/2016 15:00 WG846262

Fluoride 0.120 0.100 1 02/02/2016 15:00 WG846262

Sulfate 109 50.0 10 02/02/2016 21:38 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:24 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.148 0.00500 1 02/03/2016 00:50 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:50 WG845971

Boron ND 0.200 1 02/03/2016 00:50 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:50 WG845971

Calcium 191 1.00 1 02/03/2016 00:50 WG845971

Chromium ND 0.0100 1 02/03/2016 00:50 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:50 WG845971

Lithium 0.0439 0.0150 1 02/03/2016 00:50 WG845971

Molybdenum ND 0.00500 1 02/03/2016 00:50 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:28 WG846236

Arsenic ND 0.00200 1 02/03/2016 13:28 WG846236

Lead ND 0.00200 1 02/03/2016 13:28 WG846236

Selenium 0.0562 0.00200 1 02/03/2016 13:28 WG846236

Thallium ND 0.00200 1 02/03/2016 13:28 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 1 4 6 3 2

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  1 1 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1060 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.04 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-04 WG845761: 7.04 at 13.0c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.4 1.00 1 02/02/2016 15:16 WG846262

Fluoride 0.267 0.100 1 02/02/2016 15:16 WG846262

Sulfate 471 50.0 10 02/02/2016 21:54 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:26 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0635 0.00500 1 02/03/2016 00:53 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:53 WG845971

Boron 2.48 0.200 1 02/03/2016 00:53 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:53 WG845971

Calcium 168 1.00 1 02/03/2016 00:53 WG845971

Chromium ND 0.0100 1 02/03/2016 00:53 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:53 WG845971

Lithium 0.0309 0.0150 1 02/03/2016 00:53 WG845971

Molybdenum ND 0.00500 1 02/03/2016 00:53 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:31 WG846236

Arsenic 0.0127 0.00200 1 02/03/2016 13:31 WG846236

Lead ND 0.00200 1 02/03/2016 13:31 WG846236

Selenium ND 0.00200 1 02/03/2016 13:31 WG846236

Thallium ND 0.00200 1 02/03/2016 13:31 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 1 4 6 3 2

MW-10
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  1 2 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 916 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.89 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-05 WG845761: 6.89 at 12.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 17.0 1.00 1 02/02/2016 15:32 WG846262

Fluoride 0.104 0.100 1 02/02/2016 15:32 WG846262

Sulfate 227 50.0 10 02/02/2016 22:10 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:29 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.106 0.00500 1 02/03/2016 00:56 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:56 WG845971

Boron 0.907 0.200 1 02/03/2016 00:56 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:56 WG845971

Calcium 213 1.00 1 02/03/2016 00:56 WG845971

Chromium ND 0.0100 1 02/03/2016 00:56 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:56 WG845971

Lithium 0.0571 0.0150 1 02/03/2016 00:56 WG845971

Molybdenum ND 0.00500 1 02/03/2016 00:56 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:33 WG846236

Arsenic 0.00489 0.00200 1 02/03/2016 13:33 WG846236

Lead ND 0.00200 1 02/03/2016 13:33 WG846236

Selenium ND 0.00200 1 02/03/2016 13:33 WG846236

Thallium ND 0.00200 1 02/03/2016 13:33 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 1 4 6 3 2

BA POND
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  1 5 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 674 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.19 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-06 WG845761: 8.19 at 11.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 24.3 1.00 1 02/02/2016 15:48 WG846262

Fluoride 0.407 0.100 1 02/02/2016 15:48 WG846262

Sulfate 323 50.0 10 02/02/2016 22:25 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:36 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.240 0.00500 1 02/03/2016 00:59 WG845971

Beryllium ND 0.00200 1 02/03/2016 00:59 WG845971

Boron 1.81 0.200 1 02/03/2016 00:59 WG845971

Cadmium ND 0.00200 1 02/03/2016 00:59 WG845971

Calcium 126 1.00 1 02/03/2016 00:59 WG845971

Chromium ND 0.0100 1 02/03/2016 00:59 WG845971

Cobalt ND 0.0100 1 02/03/2016 00:59 WG845971

Lithium 0.0249 0.0150 1 02/03/2016 00:59 WG845971

Molybdenum 0.0326 0.00500 1 02/03/2016 00:59 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:35 WG846236

Arsenic 0.00224 0.00200 1 02/03/2016 13:35 WG846236

Lead ND 0.00200 1 02/03/2016 13:35 WG846236

Selenium ND 0.00200 1 02/03/2016 13:35 WG846236

Thallium ND 0.00200 1 02/03/2016 13:35 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 1 4 6 3 2

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  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 783 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.93 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-07 WG845761: 6.93 at 11.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.92 1.00 1 02/02/2016 16:04 WG846262

Fluoride 0.154 0.100 1 02/02/2016 16:04 WG846262

Sulfate 182 50.0 10 02/02/2016 22:41 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:39 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.126 0.00500 1 02/03/2016 01:02 WG845971

Beryllium ND 0.00200 1 02/03/2016 01:02 WG845971

Boron 0.221 0.200 1 02/03/2016 01:02 WG845971

Cadmium ND 0.00200 1 02/03/2016 01:02 WG845971

Calcium 206 1.00 1 02/03/2016 01:02 WG845971

Chromium ND 0.0100 1 02/03/2016 01:02 WG845971

Cobalt ND 0.0100 1 02/03/2016 01:02 WG845971

Lithium 0.0400 0.0150 1 02/03/2016 01:02 WG845971

Molybdenum ND 0.00500 1 02/03/2016 01:02 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:38 WG846236

Arsenic 0.00465 0.00200 1 02/03/2016 13:38 WG846236

Lead ND 0.00200 1 02/03/2016 13:38 WG846236

Selenium ND 0.00200 1 02/03/2016 13:38 WG846236

Thallium ND 0.00200 1 02/03/2016 13:38 WG846236
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 1 4 6 3 2

DUP-2
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 7 / 1 6  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 678 10.0 1 02/02/2016 03:54 WG845982

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.07 1 01/30/2016 16:03 WG845761

Sample Narrative: 

     9040C L814632-08 WG845761: 8.07 at 13.7

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 24.4 1.00 1 02/02/2016 16:19 WG846262

Fluoride 0.405 0.100 1 02/02/2016 16:19 WG846262

Sulfate 315 50.0 10 02/02/2016 22:57 WG846262

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/03/2016 07:41 WG846360

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.238 0.00500 1 02/03/2016 01:05 WG845971

Beryllium ND 0.00200 1 02/03/2016 01:05 WG845971

Boron 1.80 0.200 1 02/03/2016 01:05 WG845971

Cadmium ND 0.00200 1 02/03/2016 01:05 WG845971

Calcium 127 1.00 1 02/03/2016 01:05 WG845971

Chromium ND 0.0100 1 02/03/2016 01:05 WG845971

Cobalt ND 0.0100 1 02/03/2016 01:05 WG845971

Lithium 0.0226 0.0150 1 02/03/2016 01:05 WG845971

Molybdenum 0.0327 0.00500 1 02/03/2016 01:05 WG845971

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2016 13:40 WG846236

Arsenic 0.00205 0.00200 1 02/03/2016 13:40 WG846236

Lead ND 0.00200 1 02/03/2016 13:40 WG846236

Selenium ND 0.00200 1 02/03/2016 13:40 WG846236

Thallium ND 0.00200 1 02/03/2016 13:40 WG846236
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG845982
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 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 02/02/16 03:54

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Dissolved Solids ND 10.0

L814632-08 Original Sample (OS) • Duplicate (DUP)

(OS) 02/02/16 03:54 • (DUP) 02/02/16 03:54

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Dissolved Solids 678 673 1 0.740 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 02/02/16 03:54 • (LCSD) 02/02/16 03:54

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 % % % % %

Dissolved Solids 8800 8130 8540 92.4 97.0 85.0-115 4.92 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG845761
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 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L814487-02 Original Sample (OS) • Duplicate (DUP)

(OS) 01/30/16 16:03 • (DUP) 01/30/16 16:03

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su  %  %

pH 7.38 7.40 1 0.271 1

L814681-04 Original Sample (OS) • Duplicate (DUP)

(OS) 01/30/16 16:03 • (DUP) 01/30/16 16:03

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su  %  %

pH 3.05 3.04 1 0.328 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 01/30/16 16:03 • (LCSD) 01/30/16 16:03

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.31 6.30 6.29 99.8 99.7 98.5-102 0.159 1
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG846262
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 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 02/02/16 06:31

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Chloride ND 1.00

Fluoride ND 0.100

Sulfate ND 5.00

L814707-03 Original Sample (OS) • Duplicate (DUP)

(OS) 02/02/16 20:02 • (DUP) 02/02/16 20:18

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 4.94 5.08 1 3 15

Fluoride 0.184 0.176 1 4 15

Sulfate 68.8 68.7 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 02/02/16 06:47 • (LCSD) 02/02/16 07:03

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 % % % % %

Chloride 40.0 39.6 39.6 99 99 80-120 0 15

Fluoride 8.00 7.82 7.80 98 98 80-120 0 15

Sulfate 40.0 39.4 39.4 99 98 80-120 0 15

L814407-02 Original Sample (OS) • Matrix Spike (MS)

(OS) 02/02/16 13:56 • (MS) 02/02/16 14:12

Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 16.5 263 99 5 80-120

Fluoride 5.00 0.145 25.4 101 5 80-120

Sulfate 50.0 115 358 97 5 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG846262
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 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L814707-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 02/02/16 19:14 • (MS) 02/02/16 19:30 • (MSD) 02/02/16 19:46

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 3.72 52.8 54.0 98 101 1 80-120 2 15

Fluoride 5.00 0.130 5.14 5.27 100 103 1 80-120 2 15

Sulfate 50.0 26.0 73.9 75.3 96 99 1 80-120 2 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG846360
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 02/03/16 07:06

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Mercury ND 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 02/03/16 07:08 • (LCSD) 02/03/16 07:11

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 % % % % %

Mercury 0.00300 0.00311 0.00274 104 91 80-120 12 20

L814632-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 02/03/16 07:14 • (MS) 02/03/16 07:16 • (MSD) 02/03/16 07:19

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 ND 0.00304 0.00317 101 106 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG845971
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 02/03/16 00:14

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Barium ND 0.00500

Beryllium ND 0.00200

Boron ND 0.200

Cadmium ND 0.00200

Calcium ND 1.00

Chromium ND 0.0100

Cobalt ND 0.0100

Lithium ND 0.0150

Molybdenum ND 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 02/03/16 00:17 • (LCSD) 02/03/16 00:20

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 80-120 0 20

Beryllium 1.00 1.05 1.05 105 105 80-120 0 20

Boron 1.00 1.05 1.01 105 101 80-120 4 20

Cadmium 1.00 1.05 1.05 105 105 80-120 0 20

Calcium 10.0 10.2 10.1 102 101 80-120 1 20

Chromium 1.00 1.04 1.03 104 103 80-120 1 20

Cobalt 1.00 1.06 1.06 106 106 80-120 0 20

Lithium 1.00 1.02 1.02 102 102 80-120 0 20

Molybdenum 1.00 0.984 0.988 98 99 80-120 0 20

L814581-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 02/03/16 00:23 • (MS) 02/03/16 00:29 • (MSD) 02/03/16 00:32

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 0.00832 1.02 1.02 102 101 1 75-125 0 20

Beryllium 1.00 0.0000458 1.05 1.05 105 104 1 75-125 0 20

Boron 1.00 0.0990 1.12 1.12 102 102 1 75-125 0 20

Cadmium 1.00 0.000247 1.05 1.05 105 105 1 75-125 0 20

Calcium 10.0 98.4 107 107 85 85 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG845971
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

L814581-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 02/03/16 00:23 • (MS) 02/03/16 00:29 • (MSD) 02/03/16 00:32

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 % % % % %

Chromium 1.00 0.00149 1.02 1.02 102 102 1 75-125 0 20

Cobalt 1.00 0.000175 1.07 1.07 107 107 1 75-125 1 20

Lithium 1.00 0.00694 1.01 1.01 100 100 1 75-125 0 20

Molybdenum 1.00 0.00673 0.981 0.977 97 97 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG846236
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 8 1 4 6 3 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 02/03/16 12:20

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Antimony ND 0.00200

Arsenic ND 0.00200

Lead ND 0.00200

Selenium ND 0.00200

Thallium ND 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 02/03/16 12:22 • (LCSD) 02/03/16 12:25

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 % % % % %

Antimony 0.0500 0.0536 0.0524 107 105 80-120 2 20

Arsenic 0.0500 0.0476 0.0456 95 91 80-120 4 20

Lead 0.0500 0.0486 0.0485 97 97 80-120 0 20

Selenium 0.0500 0.0467 0.0486 93 97 80-120 4 20

Thallium 0.0500 0.0485 0.0486 97 97 80-120 0 20

L814415-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 02/03/16 12:27 • (MS) 02/03/16 12:32 • (MSD) 02/03/16 12:34

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 0.000241 0.0533 0.0554 106 110 1 75-125 4 20

Arsenic 0.0500 0.0173 0.0648 0.0638 95 93 1 75-125 2 20

Lead 0.0500 0.000350 0.0496 0.0492 99 98 1 75-125 1 20

Selenium 0.0500 0.000218 0.0482 0.0480 96 96 1 75-125 0 20

Thallium 0.0500 0.0000674 0.0494 0.0483 99 97 1 75-125 2 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

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.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
February 29,  2016

Kansas City Board of Public Utilities

Sample Delivery Group: L814633

Samples Received: 01/29/2016

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Site: BA POND

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

February 29,  2016

[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 01 ,  2016

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;bhoye@burnsmcd.com;rkrysl@bpu.com?subject=ESC Lab Sciences SDG: L814633 - PN: KCBPU Nearman&body=Email regarding SDG: L814633 - Project Number: KCBPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L814633&body=Email regarding SDG: L814633
http://www.esclabsciences.com
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L814633&body=Email regarding SDG: L814633
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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.  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
Techn ica l  Se rv i ce  Represen ta t i ve

 Project Narrat ive

L814633 -01, -02, -03, -04, -05, -06, -07, -08 contains subout data that is included after the chain of custody.
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

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.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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February 27, 2016  
 
Ms. Janice Cozby  
Environmental Science Corporation  
12065 Lebanon Road  
Mount Juliet, Tennessee 37122  
 
Re: Radiochemistry Analysis - Level 2  
Work Order: 390438  
 
Dear Ms. Cozby: 

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on February 02, 2016. This original data report has been prepared and reviewed in
accordance with GEL’s standard operating procedures. 

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
questions, please do not hesitate to call me at (843) 556-8171, ext. 4289.  
 

Sincerely,
 
 
 
PM_SIGN_HERE 
Julie Robinson  
Project Manager
 
 

Purchase Order: S23195  
Chain of Custody: WG846055  
Enclosures
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Reviewed by USER_SIGN_HERE

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

Certificate of Analysis Report 

ENVL001 Environmental Science Corporation
Client SDG: 390438  GEL Work Order: 390438

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

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

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

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

for
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0605

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438001
Ground Water
27-JAN-16 13:25
02-FEB-16

L814633-01 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.991

+/-0.414

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 91.9 (15%-125%)

1.49

0.539

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

Radium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

1.65

2.45

0.801

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Page 3 of 17



Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0605

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438002
Ground Water
27-JAN-16 14:25
02-FEB-16

L814633-02 ENVL00307Project:
ENVL001Client ID:

Client

+/-1.05

+/-0.337

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 99.7 (15%-125%)

1.76

0.407

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

URadium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.922

1.63

0.707

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0605

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438003
Ground Water
27-JAN-16 15:15
02-FEB-16

L814633-03 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.709

+/-0.330

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 101 (15%-125%)

1.19

0.443

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

URadium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.602

1.16

0.554

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0605

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438004
Ground Water
27-JAN-16 11:50
02-FEB-16

L814633-04 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.812

+/-0.334

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 92.5 (15%-125%)

1.30

0.479

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

URadium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.935

1.44

0.504

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0650

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438005
Ground Water
27-JAN-16 12:35
02-FEB-16

L814633-05 ENVL00307Project:
ENVL001Client ID:

Client

+/-1.26

+/-0.424

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 93.9 (15%-125%)

2.11

0.472

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

URadium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

1.19

2.32

1.14

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1649

1209

0650

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438006
Ground Water
27-JAN-16 15:40
02-FEB-16

L814633-06 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.795

+/-0.330

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 89.4 (15%-125%)

1.32

0.555

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

U

U

Radium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.741

1.02

0.275

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0650

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438007
Ground Water
27-JAN-16 00:00
02-FEB-16

L814633-07 ENVL00307Project:
ENVL001Client ID:

Client

+/-1.09

+/-0.256

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 105 (15%-125%)

1.84

0.414

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

U

U

Radium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.950

1.21

0.256

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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Certificate of Analysis

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

Report Date: February 27, 2016

Rad Gas Flow Proportional Counting

Rad Radium-226

Parameter Result UnitsQualifier Analyst Date Time

1543259

1543306

1541921

1535

1209

0650

pCi/L

pCi/L

pCi/L

02/19/16

02/23/16

02/08/16

AXM6

TON1

CXP3

3.00

1.00

DF

1

Ms. Janice CozbyContact:

Environmental Science CorporationCompany :
12065 Lebanon Road

Mount Juliet, Tennessee  37122

Address :

Radiochemistry Analysis - Level 2Project:

390438008
Ground Water
27-JAN-16 00:00
02-FEB-16

L814633-08 ENVL00307Project:
ENVL001Client ID:

Client

+/-0.830

+/-0.264

Surrogate/Tracer Recovery Recovery%Test Acceptable Limits

Sample ID:

Receive Date:

Client Sample ID:

Matrix:
Collect Date:

Collector:

Batch

Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 91.4 (15%-125%)

1.46

0.435

Method

The following Analytical Methods were performed: 

1
2
3

Method Description

1

2

3

EPA 904.0/SW846 9320 Modified
Calculation
EPA 903.1 Modified

Analyst Comments 

U

U

Radium-228

Radium-226+228 Sum

Radium-226

GFPC, Ra228, Liquid "As Received"

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

Lucas Cell, Ra226, liquid "As Received"

Uncertainty

0.478

0.720

0.242

NominalResult

RLMDC

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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QC Summary

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

Rad Gas Flow

Rad Ra-226

1543259

1541921

Batch

Batch

Radium-228

Radium-228

Radium-228

Radium-228

Radium-226

Radium-226

Radium-226

Radium-226

Parmname

Ms. Janice CozbyContact:

Environmental Science Corporation
12065 Lebanon Road
Mount Juliet, Tennessee 

February 27, 2016Report Date:

Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

AXM6

CXP3

02/19/16 15:35

02/19/16 15:35

02/19/16 15:35

02/19/16 15:35

02/08/16 08:30

02/08/16 08:30

02/08/16 07:25

02/08/16 08:30

QC

1.41

45.3

0.800

244

1.44

19.5

0.286

142

NOM Sample

0.478

0.478

1.16

1.16

Range

N/A

(75%-125%)

(75%-125%)

(0% - 100%)

(75%-125%)

(75%-125%)

Qual

U

U

U

QC1203484921    390438008

QC1203484923

QC1203484920

QC1203484922    390438008

QC1203480819    390483001

QC1203480821

QC1203480818

QC1203480820    390483001

The Qualifiers in this report are defined as follows:

N/A

21.9

REC%

95.5

85.1

79.7

115

47.4

286

24.4

122

DUP

LCS

MB

MS

DUP

LCS

MB

MS

390438Workorder:

**

<

>

BD

FA

H

J

K

L

M

Analyte is a Tracer compound

Result is less than value reported

Result is greater than value reported

Results are either below the MDC or tracer recovery is low

Failed analysis.

Analytical holding time was exceeded

Value is estimated

Analyte present. Reported value may be biased high. Actual value is expected to be lower.

Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M if above MDC and less than LLD

U

U

+/-0.830

+/-0.830

+/-0.492

+/-0.492

+/-1.38

+/-3.04

+/-1.34

+/-17.3

+/-0.547

+/-1.43

+/-0.285

+/-8.75

RPD%

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
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QC Summary

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

Parmname
Page  2 of  2

Units Anlst Date TimeQCNOM Sample RangeQual REC%

390438Workorder:

M

N/A

N1

ND

NJ

Q

R

U

UI

UJ

UL

X

Y

^

h

REMP Result > MDC/CL and < RDL

RPD or %Recovery limits do not apply.

See case narrative

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

Sample results are rejected

Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Gamma Spectroscopy--Uncertain identification 

Gamma Spectroscopy--Uncertain identification 

Not considered detected. The associated number is the reported concentration, which may be inaccurate due to a low bias.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Other specific qualifiers were required to properly define the results. Consult case narrative.

RPD of sample and duplicate evaluated using +/-RL.  Concentrations are <5X the RL.  Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate  (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

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

RPD%

Page 12 of 17



There are no "Data Exception Reports" associated with this analytical report.
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State Certification
Alaska

Arkansas
CLIA

California
Colorado

Connecticut
Delaware

DoD ELAP/ ISO17025 A2LA
Florida NELAP

Foreign Soils Permit
Georgia

Georgia SDWA
Hawaii

Idaho Chemistry
Idaho Radiochemistry

Illinois NELAP
Indiana

Kansas NELAP
Kentucky SDWA

Kentucky Wastewater
Louisiana NELAP
Louisiana SDWA

Maryland
Massachusetts

Michigan
Mississippi
Nebraska
Nevada

New Hampshire NELAP
New Jersey NELAP

New Mexico
New York NELAP

North Carolina
North Carolina SDWA

North Dakota
Oklahoma

Pennsylvania NELAP
S.Carolina Radchem

South Carolina Chemistry
Tennessee

Texas NELAP
Utah NELAP

Vermont
Virginia NELAP

Washington
West Virginia

UST−110
88−0651

42D0904046
2940 Interim

SC00012
PH−0169

SC000122013−10
2567.01
E87156

P330−15−00283, P330−15−00253
SC00012

967
SC000122013−10

SC00012
SC00012
200029

C−SC−01
E−10332

90129
90129

03046 (AI33904)
LA150001

270
M−SC012

9976
SC000122013−10
NE−OS−26−13
SC000122016−1

2054
SC002

SC00012
11501

233
45709
R−158
9904

68−00485
10120002
10120001
TN 02934

T104704235−16−11
SC000122016−20

VT87156
460202
C780

997404

List of current GEL Certifications as of 27 February 2016
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Case Narrative

Lab No: 20160407

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 12 sample(s) received under chain of custody by ESC Lab Sciences on
04/29/16 11:15:09. These samples are associated with your . project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

Observations / Nonconformances

The following QC parameters are outside method control limits:
Ra-226 MSD RPD SDG-R1079

*NELAC Certified Parameter BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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Date Reported 06/10/16

Date Received 04/29/16

Lab Number 20160407

Client Kansas City Board of Public Utilities

Page Number

Client Project .

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report

DL Analysis
Date

Qual

Lab ID 20160407-01

Client ID MW-2A

Date Sampled

Matrix

04/27/16 14:40:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l1.33 +/- 1.05Combined Radium 1.34

pCi/l0.222 +/- 0.220 AK05/05/16SM 7500 Ra B M*Radium-226 0.318 05/03/16

pCi/l1.11 +/- 0.827 JR06/10/16EPA 904*/9320*Radium-228 1.02 05/25/16

Lab ID 20160407-02

Client ID MW-3

Date Sampled

Matrix

04/27/16 13:50:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l2.09 +/- 1.09Combined Radium 1.28

pCi/l0.146 +/- 0.149 AK05/05/16SM 7500 Ra B M*Radium-226 0.189 05/03/16

pCi/l1.94 +/- 0.939 JR06/02/16EPA 904*/9320*Radium-228 1.09 05/25/16

Lab ID 20160407-03

Client ID MW-4

Date Sampled

Matrix

04/27/16 13:00:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l0.460 +/- 0.831Combined Radium 1.11

pCi/l0.027 +/- 0.168 AK05/05/16SM 7500 Ra B M*Radium-226 0.291 05/03/16

pCi/l0.433 +/- 0.663 JR06/02/16EPA 904*/9320*Radium-228 0.820 05/25/16

Lab ID 20160407-04

Client ID MW-8A

Date Sampled

Matrix

04/28/16 09:25:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l0.673 +/- 0.950Combined Radium 1.19

pCi/l0.297 +/- 0.181 AK05/05/16SM 7500 Ra B M*Radium-226 0.225 05/03/16

pCi/l0.376 +/- 0.769 JR06/02/16EPA 904*/9320*Radium-228 0.961 05/25/16

*NELAC Certified Parameter BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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Date Reported 06/10/16

Date Received 04/29/16

Lab Number 20160407

Client Kansas City Board of Public Utilities

Page Number

Client Project .

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report

DL Analysis
Date

Qual

Lab ID 20160407-05

Client ID MW-10

Date Sampled

Matrix

04/27/16 15:50:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l1.77 +/- 1.16Combined Radium 1.51

pCi/l0.178 +/- 0.151 AK05/05/16SM 7500 Ra B M*Radium-226 0.189 05/03/16

pCi/l1.59 +/- 1.01 JR06/02/16EPA 904*/9320*Radium-228 1.32 05/25/16

Lab ID 20160407-06

Client ID BA POND

Date Sampled

Matrix

04/27/16 11:20:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l0.541 +/- 1.00Combined Radium 1.33

pCi/l0.073 +/- 0.121 AK05/05/16SM 7500 Ra B M*Radium-226 0.191 05/03/16

pCi/l0.468 +/- 0.883 JR06/02/16EPA 904*/9320*Radium-228 1.14 05/25/16

Lab ID 20160407-07

Client ID DUP-1

Date Sampled

Matrix

04/27/16

NPW

:

:

:

:

Radiochemical Analyses
pCi/l1.16 +/- 1.05Combined Radium 1.62

pCi/l0.030 +/- 0.102 AK05/05/16SM 7500 Ra B M*Radium-226 0.211 05/03/16

pCi/l1.13 +/- 0.943 JR06/02/16EPA 904*/9320*Radium-228 1.41 05/25/16

Lab ID 20160407-08

Client ID DUP-2

Date Sampled

Matrix

04/28/16

NPW

:

:

:

:

Radiochemical Analyses
pCi/l0.127 +/- 0.911Combined Radium 1.26

pCi/l0.127 +/- 0.100 AK05/05/16SM 7500 Ra B M*Radium-226 0.123 05/03/16

pCi/l-0.253 +/- 0.811 JR06/02/16EPA 904*/9320*Radium-228 1.14 05/25/16

*NELAC Certified Parameter BDL = Below Detection Limit Page 3 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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Date Reported 06/10/16

Date Received 04/29/16

Lab Number 20160407

Client Kansas City Board of Public Utilities

Page Number

Client Project .

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report

DL Analysis
Date

Qual

Lab ID 20160407-09

Client ID MATRIX SPIKE

Date Sampled

Matrix

04/27/16 14:40:00

NPW

:

:

:

:

Radiochemical Analyses
% Rec104 AK05/12/16SM 7500 Ra B M*Radium-226 05/12/16

% Rec94.7% JR06/10/16EPA 904*/9320*Radium-228 06/07/16

Lab ID 20160407-10

Client ID MATRIX SPIKE DUPLICATE

Date Sampled

Matrix

04/27/16 14:40:00

NPW

:

:

:

:

Radiochemical Analyses
RPD5.3 AK05/12/16SM 7500 Ra B M*Radium-226 05/12/16

RPD2.62 JR06/10/16EPA 904*/9320*Radium-228 06/07/16

Lab ID 20160407-11

Client ID MO RIVER

Date Sampled

Matrix

04/27/16 11:40:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l1.28 +/- 1.14Combined Radium 1.44

pCi/l0.773 +/- 0.265 AK05/05/16SM 7500 Ra B M*Radium-226 0.212 05/03/16

pCi/l0.510 +/- 0.871 JR06/06/16EPA 904*/9320*Radium-228 1.23 05/25/16

Lab ID 20160407-12

Client ID MW-1B

Date Sampled

Matrix

04/28/16 10:35:00

NPW

:

:

:

:

Radiochemical Analyses
pCi/l0.383 +/- 1.10Combined Radium 1.73

pCi/l0.383 +/- 0.239 AK05/05/16SM 7500 Ra B M*Radium-226 0.273 05/03/16

pCi/l-0.145 +/- 0.857 JR06/06/16EPA 904*/9320*Radium-228 1.46 05/25/16

*NELAC Certified Parameter BDL = Below Detection Limit Page 4 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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Date Reported 06/10/16

Date Received 04/29/16

Lab Number 20160407

Client Kansas City Board of Public Utilities

Page Number

Client Project .

:

:

:

:

:

:

Lab Approval:

DUP
RPD

DateMS
%REC

MSD
%REC RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC RPD

RER, NAD
or DER

NC 122.0 05/05/1694.0Radium-226 -0.025 25.691.0 0.169

NC 95.4 06/02/1696.7Radium-228 -0.205 1.294.5 0.012

*NELAC Certified Parameter BDL = Below Detection Limit Page 5 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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ANALYTICAL REPORT
May 16,  2016

Kansas City Board of Public Utilities

Sample Delivery Group: L832453

Samples Received: 04/29/2016

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Site: KCBPU

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

May 16,  2016

[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

May 17 ,  2016

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L832453-01  GW Tim Ducker 04/27/16 14:40 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:16 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 14:25 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 22:34 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 18:16 05/10/16 18:16 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 19:01 05/15/16 19:01 CM

Collected by Collected date/time Received date/time

MW-3  L832453-02  GW Tim Ducker 04/27/16 13:50 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:43 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 14:59 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 22:57 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 18:32 05/10/16 18:32 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 18:32 05/15/16 18:32 CM

Collected by Collected date/time Received date/time

MW-4  L832453-03  GW Tim Ducker 04/27/16 13:00 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:45 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:02 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:00 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 18:48 05/10/16 18:48 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 20:13 05/15/16 20:13 CM

Collected by Collected date/time Received date/time

MW-8A  L832453-04  GW Tim Ducker 04/28/16 09:25 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869816 1 05/04/16 17:40 05/04/16 18:17 MMF

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:48 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:05 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:02 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 19:52 05/10/16 19:52 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 20:41 05/15/16 20:41 CM

Collected by Collected date/time Received date/time

MW-10  L832453-05  GW Tim Ducker 04/27/16 15:50 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:51 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:07 ST

1
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5
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L832453-05  GW Tim Ducker 04/27/16 15:50 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:04 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 20:08 05/10/16 20:08 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 20:56 05/15/16 20:56 CM

Collected by Collected date/time Received date/time

BA POND  L832453-06  GW Tim Ducker 04/27/16 11:20 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:54 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:10 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:07 JDG

Wet Chemistry by Method 2130 B-2011 WG869260 1 05/02/16 16:13 05/02/16 16:13 KK

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 20:55 05/10/16 20:55 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 21:10 05/15/16 21:10 CM

Collected by Collected date/time Received date/time

DUP-1  L832453-07  GW Tim Ducker 04/27/16 00:00 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 13:57 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:13 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:09 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 21:11 05/10/16 21:11 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 21:25 05/15/16 21:25 CM

Collected by Collected date/time Received date/time

DUP-2  L832453-08  GW Tim Ducker 04/28/16 00:00 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869816 1 05/04/16 17:40 05/04/16 18:17 MMF

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 14:00 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:16 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:11 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 21:27 05/10/16 21:27 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 21:39 05/15/16 21:39 CM

Collected by Collected date/time Received date/time

MO RIVER  L832453-09  GW Tim Ducker 04/27/16 11:40 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869541 1 05/04/16 03:25 05/04/16 03:49 JM

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 14:03 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:19 ST

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:14 JDG

Wet Chemistry by Method 2130 B-2011 WG869260 1 05/02/16 16:13 05/02/16 16:13 KK

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/16/16 14:12 4 of 32

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/17/16 17:16 4 of 32



ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MO RIVER  L832453-09  GW Tim Ducker 04/27/16 11:40 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 21:43 05/10/16 21:43 CM

Wet Chemistry by Method 9056A WG871783 10 05/15/16 21:53 05/15/16 21:53 CM

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/16/16 14:12 5 of 32

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/17/16 17:16 5 of 32



ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L832453-01 MW-2A 9040C
L832453-02 MW-3 9040C
L832453-03 MW-4 9040C
L832453-04 MW-8A 9040C
L832453-05 MW-10 9040C
L832453-06 BA POND 2130 B-2011, 9040C
L832453-07 DUP-1 9040C
L832453-08 DUP-2 9040C
L832453-09 MO RIVER 2130 B-2011, 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 2 4 5 3

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  1 4 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 848 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.85 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-01 WG868780: 6.85 at 13.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.47 1.00 1 05/10/2016 18:16 WG869679

Fluoride 0.158 0.100 1 05/10/2016 18:16 WG869679

Sulfate 153 50.0 10 05/15/2016 19:01 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:16 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.120 0.00500 1 05/03/2016 14:25 WG869111

Beryllium ND 0.00200 1 05/03/2016 14:25 WG869111

Boron 0.353 0.200 1 05/03/2016 14:25 WG869111

Cadmium ND 0.00200 1 05/03/2016 14:25 WG869111

Calcium 200 V 1.00 1 05/03/2016 14:25 WG869111

Chromium ND 0.0100 1 05/03/2016 14:25 WG869111

Cobalt ND 0.0100 1 05/03/2016 14:25 WG869111

Lithium 0.0442 0.0150 1 05/03/2016 14:25 WG869111

Molybdenum ND 0.00500 1 05/03/2016 14:25 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 22:34 WG869298

Arsenic 0.00416 0.00200 1 05/05/2016 22:34 WG869298

Lead ND 0.00200 1 05/05/2016 22:34 WG869298

Selenium ND 0.00200 1 05/05/2016 22:34 WG869298

Thallium ND 0.00200 1 05/05/2016 22:34 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 2 4 5 3

MW-3
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  1 3 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 771 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.82 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-02 WG868780: 6.82 at 12.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.64 1.00 1 05/10/2016 18:32 WG869679

Fluoride 0.139 0.100 1 05/10/2016 18:32 WG869679

Sulfate 121 50.0 10 05/15/2016 18:32 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:43 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.154 0.00500 1 05/03/2016 14:59 WG869111

Beryllium ND 0.00200 1 05/03/2016 14:59 WG869111

Boron 0.244 0.200 1 05/03/2016 14:59 WG869111

Cadmium ND 0.00200 1 05/03/2016 14:59 WG869111

Calcium 201 1.00 1 05/03/2016 14:59 WG869111

Chromium ND 0.0100 1 05/03/2016 14:59 WG869111

Cobalt ND 0.0100 1 05/03/2016 14:59 WG869111

Lithium 0.0528 0.0150 1 05/03/2016 14:59 WG869111

Molybdenum ND 0.00500 1 05/03/2016 14:59 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 22:57 WG869298

Arsenic ND 0.00200 1 05/05/2016 22:57 WG869298

Lead ND 0.00200 1 05/05/2016 22:57 WG869298

Selenium 0.00406 0.00200 1 05/05/2016 22:57 WG869298

Thallium ND 0.00200 1 05/05/2016 22:57 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 2 4 5 3

MW-4
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  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 755 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.84 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-03 WG868780: 6.84 at 11.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 13.4 1.00 1 05/10/2016 18:48 WG869679

Fluoride 0.108 0.100 1 05/10/2016 18:48 WG869679

Sulfate 128 50.0 10 05/15/2016 20:13 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:45 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.152 0.00500 1 05/03/2016 15:02 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:02 WG869111

Boron ND 0.200 1 05/03/2016 15:02 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:02 WG869111

Calcium 206 1.00 1 05/03/2016 15:02 WG869111

Chromium ND 0.0100 1 05/03/2016 15:02 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:02 WG869111

Lithium 0.0418 0.0150 1 05/03/2016 15:02 WG869111

Molybdenum ND 0.00500 1 05/03/2016 15:02 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:00 WG869298

Arsenic ND 0.00200 1 05/05/2016 23:00 WG869298

Lead ND 0.00200 1 05/05/2016 23:00 WG869298

Selenium 0.00642 0.00200 1 05/05/2016 23:00 WG869298

Thallium ND 0.00200 1 05/05/2016 23:00 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 2 4 5 3

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 8 / 1 6  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 1170 10.0 1 05/04/2016 18:17 WG869816

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.93 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-04 WG868780: 6.93 at 16.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.2 1.00 1 05/10/2016 19:52 WG869679

Fluoride 0.339 0.100 1 05/10/2016 19:52 WG869679

Sulfate 520 50.0 10 05/15/2016 20:41 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:48 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0937 0.00500 1 05/03/2016 15:05 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:05 WG869111

Boron 2.61 0.200 1 05/03/2016 15:05 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:05 WG869111

Calcium 186 1.00 1 05/03/2016 15:05 WG869111

Chromium ND 0.0100 1 05/03/2016 15:05 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:05 WG869111

Lithium 0.0298 0.0150 1 05/03/2016 15:05 WG869111

Molybdenum 0.00584 0.00500 1 05/03/2016 15:05 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:02 WG869298

Arsenic 0.0308 0.00200 1 05/05/2016 23:02 WG869298

Lead ND 0.00200 1 05/05/2016 23:02 WG869298

Selenium ND 0.00200 1 05/05/2016 23:02 WG869298

Thallium ND 0.00200 1 05/05/2016 23:02 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 2 4 5 3

MW-10
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  1 5 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 797 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.92 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-05 WG868780: 6.92 at 15.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.9 1.00 1 05/10/2016 20:08 WG869679

Fluoride 0.125 0.100 1 05/10/2016 20:08 WG869679

Sulfate 220 50.0 10 05/15/2016 20:56 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:51 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0871 0.00500 1 05/03/2016 15:07 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:07 WG869111

Boron 1.35 0.200 1 05/03/2016 15:07 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:07 WG869111

Calcium 179 1.00 1 05/03/2016 15:07 WG869111

Chromium ND 0.0100 1 05/03/2016 15:07 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:07 WG869111

Lithium 0.0450 0.0150 1 05/03/2016 15:07 WG869111

Molybdenum ND 0.00500 1 05/03/2016 15:07 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:04 WG869298

Arsenic 0.0135 0.00200 1 05/05/2016 23:04 WG869298

Lead ND 0.00200 1 05/05/2016 23:04 WG869298

Selenium ND 0.00200 1 05/05/2016 23:04 WG869298

Thallium ND 0.00200 1 05/05/2016 23:04 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 2 4 5 3

BA POND
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  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 518 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 2130 B-2011

 Result Qualifier Dilution Analysis Batch

Analyte NTU date / time

Turbidity 2.93 1 05/02/2016 16:13 WG869260

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.29 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-06 WG868780: 8.29 at 14.8c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 25.6 1.00 1 05/10/2016 20:55 WG869679

Fluoride 0.413 0.100 1 05/10/2016 20:55 WG869679

Sulfate 271 50.0 10 05/15/2016 21:10 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:54 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0822 0.00500 1 05/03/2016 15:10 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:10 WG869111

Boron 1.51 0.200 1 05/03/2016 15:10 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:10 WG869111

Calcium 76.3 1.00 1 05/03/2016 15:10 WG869111

Chromium ND 0.0100 1 05/03/2016 15:10 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:10 WG869111

Lithium 0.0216 0.0150 1 05/03/2016 15:10 WG869111

Molybdenum 0.0315 0.00500 1 05/03/2016 15:10 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:07 WG869298

Arsenic ND 0.00200 1 05/05/2016 23:07 WG869298

Lead ND 0.00200 1 05/05/2016 23:07 WG869298

Selenium ND 0.00200 1 05/05/2016 23:07 WG869298

Thallium ND 0.00200 1 05/05/2016 23:07 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 2 4 5 3

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  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 820 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.96 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-07 WG868780: 6.96 at 13.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.8 1.00 1 05/10/2016 21:11 WG869679

Fluoride 0.105 0.100 1 05/10/2016 21:11 WG869679

Sulfate 226 50.0 10 05/15/2016 21:25 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 13:57 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0857 0.00500 1 05/03/2016 15:13 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:13 WG869111

Boron 1.35 0.200 1 05/03/2016 15:13 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:13 WG869111

Calcium 178 1.00 1 05/03/2016 15:13 WG869111

Chromium ND 0.0100 1 05/03/2016 15:13 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:13 WG869111

Lithium 0.0446 0.0150 1 05/03/2016 15:13 WG869111

Molybdenum ND 0.00500 1 05/03/2016 15:13 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:09 WG869298

Arsenic 0.0115 0.00200 1 05/05/2016 23:09 WG869298

Lead ND 0.00200 1 05/05/2016 23:09 WG869298

Selenium ND 0.00200 1 05/05/2016 23:09 WG869298

Thallium ND 0.00200 1 05/05/2016 23:09 WG869298
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 2 4 5 3

DUP-2
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 8 / 1 6  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 1170 10.0 1 05/04/2016 18:17 WG869816

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.88 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-08 WG868780: 6.88 at 14.6c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.1 1.00 1 05/10/2016 21:27 WG869679

Fluoride 0.339 0.100 1 05/10/2016 21:27 WG869679

Sulfate 522 50.0 10 05/15/2016 21:39 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 14:00 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0924 0.00500 1 05/03/2016 15:16 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:16 WG869111

Boron 2.67 0.200 1 05/03/2016 15:16 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:16 WG869111

Calcium 182 1.00 1 05/03/2016 15:16 WG869111

Chromium ND 0.0100 1 05/03/2016 15:16 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:16 WG869111

Lithium 0.0298 0.0150 1 05/03/2016 15:16 WG869111

Molybdenum 0.00591 0.00500 1 05/03/2016 15:16 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:11 WG869298

Arsenic 0.0299 0.00200 1 05/05/2016 23:11 WG869298

Lead ND 0.00200 1 05/05/2016 23:11 WG869298

Selenium ND 0.00200 1 05/05/2016 23:11 WG869298

Thallium ND 0.00200 1 05/05/2016 23:11 WG869298

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/16/16 14:12 14 of 32

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/17/16 17:16 14 of 32



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 8 3 2 4 5 3

MO RIVER
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 7 / 1 6  1 1 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 386 10.0 1 05/04/2016 03:49 WG869541

Wet Chemistry by Method 2130 B-2011

 Result Qualifier Dilution Analysis Batch

Analyte NTU date / time

Turbidity 628 1 05/02/2016 16:13 WG869260

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.97 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832453-09 WG868780: 7.97 at 15.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 18.1 1.00 1 05/10/2016 21:43 WG869679

Fluoride 0.379 0.100 1 05/10/2016 21:43 WG869679

Sulfate 116 50.0 10 05/15/2016 21:53 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 14:03 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.453 0.00500 1 05/03/2016 15:19 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:19 WG869111

Boron ND 0.200 1 05/03/2016 15:19 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:19 WG869111

Calcium 75.6 1.00 1 05/03/2016 15:19 WG869111

Chromium 0.0210 0.0100 1 05/03/2016 15:19 WG869111

Cobalt 0.0140 0.0100 1 05/03/2016 15:19 WG869111

Lithium 0.0394 0.0150 1 05/03/2016 15:19 WG869111

Molybdenum ND 0.00500 1 05/03/2016 15:19 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:14 WG869298

Arsenic 0.0151 0.00200 1 05/05/2016 23:14 WG869298

Lead 0.0238 0.00200 1 05/05/2016 23:14 WG869298

Selenium 0.00355 0.00200 1 05/05/2016 23:14 WG869298

Thallium ND 0.00200 1 05/05/2016 23:14 WG869298
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869541
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 5 , 0 6 , 0 7 , 0 9

Method Blank (MB)

(MB) R3133873-1  05/04/16 03:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L832453-01 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-01  05/04/16 03:49 • (DUP) R3133873-4  05/04/16 03:49

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 848 835 1 1.58 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133873-2  05/04/16 03:49 • (LCSD) R3133873-3  05/04/16 03:49

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Dissolved Solids 8800 8920 8690 101 98.8 85.0-115 2.61 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869816
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 8 3 2 4 5 3 - 0 4 , 0 8

Method Blank (MB)

(MB) R3134195-1  05/04/16 18:17

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L832422-21 Original Sample (OS) • Duplicate (DUP)

(OS) L832422-21  05/04/16 18:17 • (DUP) R3134195-4  05/04/16 18:17

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 3050 3020 1 0.824 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3134195-2  05/04/16 18:17 • (LCSD) R3134195-3  05/04/16 18:17

 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 8450 8500 96.0 96.6 85.0-115 0.590 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869260
W e t  C h e m i s t r y  b y  M e t h o d  2 1 3 0  B - 2 0 1 1 L 8 3 2 4 5 3 - 0 6 , 0 9

Method Blank (MB)

(MB) WG869260-1  05/02/16 16:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte NTU NTU NTU

Turbidity U 0.0310 0.100

L832453-06 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-06  05/02/16 16:13 • (DUP) WG869260-4  05/02/16 16:13

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte NTU NTU % %

Turbidity 2.93 2.92 1 0.342 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG869260-2  05/02/16 16:13 • (LCSD) WG869260-3  05/02/16 16:13

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte NTU NTU NTU % % % % %

Turbidity 40.0 39.9 39.9 99.8 99.8 90.0-110 0.000 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG868780
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L832391-10 Original Sample (OS) • Duplicate (DUP)

(OS) L832391-10  04/30/16 10:56 • (DUP) WG868780-9  04/30/16 10:56

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 8.63 8.63 1 0.000 1

L832536-02 Original Sample (OS) • Duplicate (DUP)

(OS) L832536-02  04/30/16 10:56 • (DUP) WG868780-12  04/30/16 10:56

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 9.17 9.18 1 0.109 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG868780-10  04/30/16 10:56 • (LCSD) WG868780-11  04/30/16 10:56

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.43 6.39 6.38 99.4 99.2 98.5-102 0.157 1
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869679
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3135625-1  05/10/16 10:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L832435-15 Original Sample (OS) • Duplicate (DUP)

(OS) L832435-15  05/10/16 11:53 • (DUP) R3135625-4  05/10/16 12:11

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 17.2 17.3 1 1 15

Fluoride 0.893 0.943 1 5 15

L832453-03 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-03  05/10/16 18:48 • (DUP) R3135625-6  05/10/16 19:36

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 13.4 13.4 1 0 15

Fluoride 0.108 0.109 1 1 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3135625-2  05/10/16 10:38 • (LCSD) R3135625-3  05/10/16 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 % % % % %

Chloride 40.0 39.0 39.1 98 98 80-120 0 15

Fluoride 8.00 7.64 7.65 95 96 80-120 0 15

L832450-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L832450-02  05/10/16 15:37 • (MS) R3135625-5  05/10/16 15:53

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Fluoride 5.00 1.96 6.01 81 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869679
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/10/16 18:16 • (MS) R3135625-7  05/10/16 20:24 • (MSD) R3135625-8  05/10/16 20:40

 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 6.47 56.7 57.0 101 101 1 80-120 0 15

Fluoride 5.00 0.158 5.05 5.07 98 98 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG871783
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3136840-1  05/15/16 08:29

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L832453-02 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-02  05/15/16 18:32 • (DUP) R3136840-5  05/15/16 18:46

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 121 119 10 1 15

L832453-03 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-03  05/15/16 20:13 • (DUP) R3136840-8  05/15/16 20:27

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 128 125 10 2 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136840-2  05/15/16 08:44 • (LCSD) R3136840-3  05/15/16 08:58

 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 % % % % %

Sulfate 40.0 39.8 39.7 99 99 80-120 0 15

L832435-16 Original Sample (OS) • Matrix Spike (MS)

(OS) L832435-16  05/15/16 15:39 • (MS) R3136840-4  05/15/16 15:53

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 39.9 88.8 98 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG871783
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 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/15/16 19:01 • (MS) R3136840-6  05/15/16 19:15 • (MSD) R3136840-7  05/15/16 19:58

 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 % % % % %

Sulfate 50.0 153 625 625 94 94 10 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869163
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3133323-1  05/03/16 13:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133323-2  05/03/16 13:10 • (LCSD) R3133323-3  05/03/16 13:13

 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 0.00284 0.00305 95 102 80-120 7 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/03/16 13:16 • (MS) R3133323-4  05/03/16 13:19 • (MSD) R3133323-5  05/03/16 13:22

 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 0.00285 0.00257 95 86 1 75-125 10 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869111
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3133419-8  05/03/16 21:14

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium 0.0536 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133419-2  05/03/16 14:20 • (LCSD) R3133419-3  05/03/16 14:22

 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 % % % % %

Barium 1.00 1.02 1.04 102 104 80-120 2 20

Beryllium 1.00 1.01 1.03 101 103 80-120 2 20

Boron 1.00 1.05 1.04 105 104 80-120 1 20

Cadmium 1.00 1.04 1.05 104 105 80-120 1 20

Calcium 10.0 10.2 10.3 102 103 80-120 0 20

Chromium 1.00 1.02 1.02 102 102 80-120 1 20

Cobalt 1.00 1.02 1.04 102 104 80-120 1 20

Lithium 1.00 1.00 1.02 100 102 80-120 2 20

Molybdenum 1.00 1.04 1.05 104 105 80-120 1 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/03/16 14:25 • (MS) R3133419-5  05/03/16 14:31 • (MSD) R3133419-6  05/03/16 14:33

 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 0.120 1.14 1.12 102 100 1 75-125 1 20

Beryllium 1.00 ND 1.03 1.02 103 102 1 75-125 2 20

Boron 1.00 0.353 1.38 1.39 103 104 1 75-125 1 20

Cadmium 1.00 ND 1.08 1.07 108 107 1 75-125 1 20

Calcium 10.0 200 208 204 75 40 1 75-125 V 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869111
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/03/16 14:25 • (MS) R3133419-5  05/03/16 14:31 • (MSD) R3133419-6  05/03/16 14:33

 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 % % % % %

Chromium 1.00 ND 1.03 1.03 103 103 1 75-125 0 20

Cobalt 1.00 ND 1.06 1.05 105 104 1 75-125 1 20

Lithium 1.00 0.0442 1.09 1.06 104 101 1 75-125 3 20

Molybdenum 1.00 ND 1.05 1.04 105 104 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869298
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 8 3 2 4 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3134286-1  05/05/16 22:26

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony 0.000503 0.00021 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3134286-2  05/05/16 22:29 • (LCSD) R3134286-3  05/05/16 22:31

 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 % % % % %

Antimony 0.0500 0.0550 0.0547 110 109 80-120 0 20

Arsenic 0.0500 0.0496 0.0499 99 100 80-120 1 20

Lead 0.0500 0.0506 0.0499 101 100 80-120 2 20

Selenium 0.0500 0.0474 0.0481 95 96 80-120 2 20

Thallium 0.0500 0.0494 0.0492 99 98 80-120 0 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/05/16 22:34 • (MS) R3134286-5  05/05/16 22:38 • (MSD) R3134286-6  05/05/16 22:41

 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 % % % % %

Antimony 0.0500 ND 0.0554 0.0546 110 108 1 75-125 1 20

Arsenic 0.0500 0.00416 0.0552 0.0544 102 100 1 75-125 2 20

Lead 0.0500 ND 0.0493 0.0487 99 97 1 75-125 1 20

Selenium 0.0500 ND 0.0497 0.0488 99 98 1 75-125 2 20

Thallium 0.0500 ND 0.0493 0.0487 99 97 1 75-125 1 20

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/16/16 14:12 27 of 32

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L832453 05/17/16 17:16 27 of 32



ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 16,  2016

Kansas City Board of Public Utilities

Sample Delivery Group: L832454

Samples Received: 04/29/2016

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Site: KCBPU

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

May 16,  2016

[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

May 17 ,  2016

Linda Cashman
Technica l  Serv ice Representa t ive
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-1B  L832454-01  GW Tim Ducker 04/28/16 10:35 04/29/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG869816 1 05/04/16 17:40 05/04/16 18:17 MMF

Mercury by Method 7470A WG869163 1 05/02/16 11:47 05/03/16 14:12 NJB

Metals (ICP) by Method 6010B WG869111 1 05/02/16 18:45 05/03/16 15:21 ST

Metals (ICP) by Method 6010B WG869561 1 05/03/16 20:14 05/04/16 02:31 CCE

Metals (ICPMS) by Method 6020 WG869298 1 05/05/16 18:40 05/05/16 23:16 JDG

Wet Chemistry by Method 9040C WG868780 1 04/30/16 10:56 04/30/16 10:56 MAJ

Wet Chemistry by Method 9056A WG869679 1 05/10/16 22:34 05/10/16 22:34 CM

Wet Chemistry by Method 9056A WG871783 5 05/15/16 22:37 05/15/16 22:37 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L832454-01 MW-1B 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 2 4 5 4

MW-1B
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 8 / 1 6  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 772 10.0 1 05/04/2016 18:17 WG869816

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.80 1 04/30/2016 10:56 WG868780

Sample Narrative: 

     9040C L832454-01 WG868780: 6.80 at 14.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 60.0 1.00 1 05/10/2016 22:34 WG869679

Fluoride 0.108 0.100 1 05/10/2016 22:34 WG869679

Sulfate 82.5 25.0 5 05/15/2016 22:37 WG871783

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/03/2016 14:12 WG869163

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.317 0.00500 1 05/03/2016 15:21 WG869111

Beryllium ND 0.00200 1 05/03/2016 15:21 WG869111

Boron ND 0.200 1 05/03/2016 15:21 WG869111

Cadmium ND 0.00200 1 05/03/2016 15:21 WG869111

Calcium 220 1.00 1 05/03/2016 15:21 WG869111

Chromium ND 0.0100 1 05/03/2016 15:21 WG869111

Cobalt ND 0.0100 1 05/03/2016 15:21 WG869111

Lithium 0.0276 0.0150 1 05/04/2016 02:31 WG869561

Molybdenum ND 0.00500 1 05/03/2016 15:21 WG869111

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/05/2016 23:16 WG869298

Arsenic ND 0.00200 1 05/05/2016 23:16 WG869298

Lead ND 0.00200 1 05/05/2016 23:16 WG869298

Selenium ND 0.00200 1 05/05/2016 23:16 WG869298

Thallium ND 0.00200 1 05/05/2016 23:16 WG869298
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869816
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 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3134195-1  05/04/16 18:17

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L832422-21 Original Sample (OS) • Duplicate (DUP)

(OS) L832422-21  05/04/16 18:17 • (DUP) R3134195-4  05/04/16 18:17

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 3050 3020 1 0.824 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3134195-2  05/04/16 18:17 • (LCSD) R3134195-3  05/04/16 18:17

 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 8450 8500 96.0 96.6 85.0-115 0.590 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG868780
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 8 3 2 4 5 4 - 0 1

L832391-10 Original Sample (OS) • Duplicate (DUP)

(OS) L832391-10  04/30/16 10:56 • (DUP) WG868780-9  04/30/16 10:56

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 8.63 8.63 1 0.000 1

L832536-02 Original Sample (OS) • Duplicate (DUP)

(OS) L832536-02  04/30/16 10:56 • (DUP) WG868780-12  04/30/16 10:56

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 9.17 9.18 1 0.109 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG868780-10  04/30/16 10:56 • (LCSD) WG868780-11  04/30/16 10:56

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.43 6.39 6.38 99.4 99.2 98.5-102 0.157 1
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869679
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 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3135625-1  05/10/16 10:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L832435-15 Original Sample (OS) • Duplicate (DUP)

(OS) L832435-15  05/10/16 11:53 • (DUP) R3135625-4  05/10/16 12:11

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 17.2 17.3 1 1 15

Fluoride 0.893 0.943 1 5 15

L832453-03 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-03  05/10/16 18:48 • (DUP) R3135625-6  05/10/16 19:36

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 13.4 13.4 1 0 15

Fluoride 0.108 0.109 1 1 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3135625-2  05/10/16 10:38 • (LCSD) R3135625-3  05/10/16 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 % % % % %

Chloride 40.0 39.0 39.1 98 98 80-120 0 15

Fluoride 8.00 7.64 7.65 95 96 80-120 0 15

L832450-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L832450-02  05/10/16 15:37 • (MS) R3135625-5  05/10/16 15:53

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Fluoride 5.00 1.96 6.01 81 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869679
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 8 3 2 4 5 4 - 0 1

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/10/16 18:16 • (MS) R3135625-7  05/10/16 20:24 • (MSD) R3135625-8  05/10/16 20:40

 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 6.47 56.7 57.0 101 101 1 80-120 0 15

Fluoride 5.00 0.158 5.05 5.07 98 98 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG871783
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 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3136840-1  05/15/16 08:29

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L832453-02 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-02  05/15/16 18:32 • (DUP) R3136840-5  05/15/16 18:46

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 121 119 10 1 15

L832453-03 Original Sample (OS) • Duplicate (DUP)

(OS) L832453-03  05/15/16 20:13 • (DUP) R3136840-8  05/15/16 20:27

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 128 125 10 2 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136840-2  05/15/16 08:44 • (LCSD) R3136840-3  05/15/16 08:58

 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 % % % % %

Sulfate 40.0 39.8 39.7 99 99 80-120 0 15

L832435-16 Original Sample (OS) • Matrix Spike (MS)

(OS) L832435-16  05/15/16 15:39 • (MS) R3136840-4  05/15/16 15:53

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 39.9 88.8 98 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG871783
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 8 3 2 4 5 4 - 0 1

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/15/16 19:01 • (MS) R3136840-6  05/15/16 19:15 • (MSD) R3136840-7  05/15/16 19:58

 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 % % % % %

Sulfate 50.0 153 625 625 94 94 10 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869163
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3133323-1  05/03/16 13:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133323-2  05/03/16 13:10 • (LCSD) R3133323-3  05/03/16 13:13

 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 0.00284 0.00305 95 102 80-120 7 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/03/16 13:16 • (MS) R3133323-4  05/03/16 13:19 • (MSD) R3133323-5  05/03/16 13:22

 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 0.00285 0.00257 95 86 1 75-125 10 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869111
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3133419-8  05/03/16 21:14

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium 0.0536 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133419-2  05/03/16 14:20 • (LCSD) R3133419-3  05/03/16 14:22

 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 % % % % %

Barium 1.00 1.02 1.04 102 104 80-120 2 20

Beryllium 1.00 1.01 1.03 101 103 80-120 2 20

Boron 1.00 1.05 1.04 105 104 80-120 1 20

Cadmium 1.00 1.04 1.05 104 105 80-120 1 20

Calcium 10.0 10.2 10.3 102 103 80-120 0 20

Chromium 1.00 1.02 1.02 102 102 80-120 1 20

Cobalt 1.00 1.02 1.04 102 104 80-120 1 20

Molybdenum 1.00 1.04 1.05 104 105 80-120 1 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/03/16 14:25 • (MS) R3133419-5  05/03/16 14:31 • (MSD) R3133419-6  05/03/16 14:33

 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 0.120 1.14 1.12 102 100 1 75-125 1 20

Beryllium 1.00 ND 1.03 1.02 103 102 1 75-125 2 20

Boron 1.00 0.353 1.38 1.39 103 104 1 75-125 1 20

Cadmium 1.00 ND 1.08 1.07 108 107 1 75-125 1 20

Calcium 10.0 200 208 204 75 40 1 75-125 V 2 20

Chromium 1.00 ND 1.03 1.03 103 103 1 75-125 0 20

Cobalt 1.00 ND 1.06 1.05 105 104 1 75-125 1 20

Molybdenum 1.00 ND 1.05 1.04 105 104 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869561
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3133463-1  05/04/16 02:12

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Lithium U 0.0053 0.0150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3133463-2  05/04/16 02:15 • (LCSD) R3133463-3  05/04/16 02:17

 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 % % % % %

Lithium 1.00 1.00 0.986 100 99 80-120 1 20

L832675-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832675-12  05/04/16 02:20 • (MS) R3133463-5  05/04/16 02:26 • (MSD) R3133463-6  05/04/16 02:28

 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 % % % % %

Lithium 1.00 0.0148 1.01 1.00 100 99 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG869298
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 8 3 2 4 5 4 - 0 1

Method Blank (MB)

(MB) R3134286-1  05/05/16 22:26

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony 0.000503 0.00021 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3134286-2  05/05/16 22:29 • (LCSD) R3134286-3  05/05/16 22:31

 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 % % % % %

Antimony 0.0500 0.0550 0.0547 110 109 80-120 0 20

Arsenic 0.0500 0.0496 0.0499 99 100 80-120 1 20

Lead 0.0500 0.0506 0.0499 101 100 80-120 2 20

Selenium 0.0500 0.0474 0.0481 95 96 80-120 2 20

Thallium 0.0500 0.0494 0.0492 99 98 80-120 0 20

L832453-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L832453-01  05/05/16 22:34 • (MS) R3134286-5  05/05/16 22:38 • (MSD) R3134286-6  05/05/16 22:41

 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 % % % % %

Antimony 0.0500 ND 0.0554 0.0546 110 108 1 75-125 1 20

Arsenic 0.0500 0.00416 0.0552 0.0544 102 100 1 75-125 2 20

Lead 0.0500 ND 0.0493 0.0487 99 97 1 75-125 1 20

Selenium 0.0500 ND 0.0497 0.0488 99 98 1 75-125 2 20

Thallium 0.0500 ND 0.0493 0.0487 99 97 1 75-125 1 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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Case Narrative

Lab No: 20160702

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 12 sample(s) received under chain of custody by ESC Lab Sciences on 
7/27/1100. These samples are associated with your GW-Creek Bottom Ash Pond project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

Observations / Nonconformances

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 08/17/16
Date Received 07/27/1100

Lab Number 20160702

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond
:
:
:
:
:
:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160702-01
Client ID MW-2A
Date Sampled
Matrix

7/25/2016 3:25:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l1.68 +/- 0.603Combined Radium 0.681
pCi/l0.266 +/- 0.192 AK07/30/16SM 7500 Ra B M*Radium-226 0.207 07/28/16
pCi/l1.42 +/- 0.411 JR08/08/16EPA 904*/9320*Radium-228 0.474 08/03/16

Lab ID 20160702-02
Client ID MW-3
Date Sampled
Matrix

7/25/2016 4:10:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.630 +/- 0.768Combined Radium 0.979
pCi/l0.116 +/- 0.186 AK07/30/16SM 7500 Ra B M*Radium-226 0.299 07/28/16
pCi/l0.514 +/- 0.581 JR08/08/16EPA 904*/9320*Radium-228 0.680 08/03/16

Lab ID 20160702-03
Client ID MW-4
Date Sampled
Matrix

7/25/2016 4:45:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.700 +/- 0.692Combined Radium 0.917
pCi/l0.217 +/- 0.294 AK07/30/16SM 7500 Ra B M*Radium-226 0.456 07/28/16
pCi/l0.483 +/- 0.398 JR08/08/16EPA 904*/9320*Radium-228 0.461 08/03/16

Lab ID 20160702-04
Client ID MW-8A
Date Sampled
Matrix

7/25/2016 1:30:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l1.45 +/- 0.853Combined Radium 1.11
pCi/l0.719 +/- 0.310 AK07/30/16SM 7500 Ra B M*Radium-226 0.308 07/28/16
pCi/l0.732 +/- 0.542 JR08/08/16EPA 904*/9320*Radium-228 0.801 08/03/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 08/17/16
Date Received 07/27/1100

Lab Number 20160702

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond
:
:
:
:
:
:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160702-05
Client ID MW-10
Date Sampled
Matrix

7/25/2016 2:20:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.550 +/- 0.781Combined Radium 1.09
pCi/l-0.066 +/- 0.258 AK07/30/16SM 7500 Ra B M*Radium-226 0.497 07/28/16
pCi/l0.550 +/- 0.523 JR08/08/16EPA 904*/9320*Radium-228 0.596 08/03/16

Lab ID 20160702-06
Client ID MW-1B
Date Sampled
Matrix

7/26/2016 9:25:00 AM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l2.09 +/- 0.819Combined Radium 0.947
pCi/l0.478 +/- 0.194 AK07/30/16SM 7500 Ra B M*Radium-226 0.195 07/28/16
pCi/l1.62 +/- 0.625 JR08/08/16EPA 904*/9320*Radium-228 0.751 08/03/16

Lab ID 20160702-07
Client ID BA POND
Date Sampled
Matrix

7/25/2016 5:15:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.110 +/- 0.611Combined Radium 0.852
pCi/l-0.085 +/- 0.116 AK07/30/16SM 7500 Ra B M*Radium-226 0.233 07/28/16
pCi/l0.110 +/- 0.495 JR08/08/16EPA 904*/9320*Radium-228 0.619 08/03/16

Lab ID 20160702-08
Client ID DUP-1
Date Sampled
Matrix

7/25/2016
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.520 +/- 0.917Combined Radium 1.37
pCi/l0.237 +/- 0.332 AK07/30/16SM 7500 Ra B M*Radium-226 0.512 07/28/16
pCi/l0.283 +/- 0.585 JR08/08/16EPA 904*/9320*Radium-228 0.855 08/03/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 08/17/16
Date Received 07/27/1100

Lab Number 20160702

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond
:
:
:
:
:
:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160702-09
Client ID DUP-2
Date Sampled
Matrix

7/25/2016
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.457 +/- 0.613Combined Radium 0.763
pCi/l0.148 +/- 0.102 AK07/30/16SM 7500 Ra B M*Radium-226 0.112 07/28/16
pCi/l0.309 +/- 0.512 JR08/08/16EPA 904*/9320*Radium-228 0.651 08/03/16

Lab ID 20160702-10
Client ID MATRIX SPIKE
Date Sampled
Matrix

7/25/2016 4:45:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l24.8 +/- 1.98Combined Radium 1.06
pCi/l18.5 +/- 1.33 AK07/30/16SM 7500 Ra B M*Radium-226 0.407 07/28/16
% Rec92.0 AKSM 7500 Ra B M*Radium-226
% Rec81.8 JREPA 904*/9320*Radium-228
pCi/l6.32 +/- 0.656 JR08/08/16EPA 904*/9320*Radium-228 0.648 08/03/16

Lab ID 20160702-11
Client ID MATRIX SPIKE DUPLICATE
Date Sampled
Matrix

7/25/2016 4:45:00 PM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l27.0 +/- 2.21Combined Radium 0.757
pCi/l19.9 +/- 1.64 AK07/30/16SM 7500 Ra B M*Radium-226 0.246 07/28/16
RPD7.5 AKSM 7500 Ra B M*Radium-226
RPD11.0 JREPA 904*/9320*Radium-228
pCi/l7.06 +/- 0.576 JR08/08/16EPA 904*/9320*Radium-228 0.511 08/03/16

Lab ID 20160702-12
Client ID MO RIVER
Date Sampled
Matrix

7/26/2016 10:20:00 AM
NPW

:
:
:
:

Radiochemical Analyses
pCi/l0.474 +/- 0.742Combined Radium 0.862
pCi/l0.404 +/- 0.160 AK07/30/16SM 7500 Ra B M*Radium-226 0.148 07/28/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 08/17/16
Date Received 07/27/1100

Lab Number 20160702

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond
:
:
:
:
:
:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

pCi/l0.070 +/- 0.582 JR08/08/16EPA 904*/9320*Radium-228 0.714 08/03/16

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

NC 99.2 R111392.0Radium-226 0.019 7.5102.0 0.882
NC 92.1 R383881.8Radium-228 0.063 11.093.6 0.116

*NELAC Certified Parameter           BDL = Below Detection Limit Page 5 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515













Case Narrative

Lab No: 20161076

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 12 sample(s) received under chain of custody by ESC Lab Sciences on 

11/4/2016 11:11:42 AM. These samples are associated with your GW-Creek Bottom Ash Pond project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

Observations / Nonconformances

L869025

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 11/22/16

Date Received 11/04/16

Lab Number 20161076

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20161076-01

Client ID MW-2A

Date Sampled

Matrix

10/25/2016 1:50:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.23 +/- 0.621Combined Radium 0.720

pCi/l0.255 +/- 0.167 AK11/16/16SM 7500 Ra B M*Radium-226 0.185 11/14/16

pCi/l0.976 +/- 0.454 JR11/18/16EPA 904*/9320*Radium-228 0.535 11/15/16

Lab ID 20161076-02

Client ID MW-3

Date Sampled

Matrix

10/25/2016 2:50:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.537 +/- 0.695Combined Radium 1.06

pCi/l0.537 +/- 0.207 AK11/16/16SM 7500 Ra B M*Radium-226 0.217 11/14/16

pCi/l-0.269 +/- 0.488 JR11/18/16EPA 904*/9320*Radium-228 0.840 11/15/16

Lab ID 20161076-03

Client ID MW-4

Date Sampled

Matrix

10/25/2016 3:45:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.887 +/- 0.575Combined Radium 0.756

pCi/l0.017 +/- 0.059 AK11/16/16SM 7500 Ra B M*Radium-226 0.122 11/14/16

pCi/l0.870 +/- 0.516 JR11/18/16EPA 904*/9320*Radium-228 0.634 11/15/16

Lab ID 20161076-04

Client ID MW-8A

Date Sampled

Matrix

10/25/2016 4:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.716 +/- 0.670Combined Radium 1.11

pCi/l0.022 +/- 0.072 AK11/16/16SM 7500 Ra B M*Radium-226 0.135 11/14/16

pCi/l0.694 +/- 0.598 JR11/18/16EPA 904*/9320*Radium-228 0.971 11/15/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 11/22/16

Date Received 11/04/16

Lab Number 20161076

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20161076-05

Client ID MW-10

Date Sampled

Matrix

10/26/2016 2:10:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.524 +/- 0.628Combined Radium 0.877

pCi/l0.081 +/- 0.138 AK11/16/16SM 7500 Ra B M*Radium-226 0.224 11/14/16

pCi/l0.443 +/- 0.490 JR11/18/16EPA 904*/9320*Radium-228 0.653 11/15/16

Lab ID 20161076-06

Client ID MW-1B

Date Sampled

Matrix

10/26/2016 5:05:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.940 +/- 0.711Combined Radium 0.942

pCi/l0.198 +/- 0.163 AK11/16/16SM 7500 Ra B M*Radium-226 0.222 11/14/16

pCi/l0.742 +/- 0.548 JR11/18/16EPA 904*/9320*Radium-228 0.720 11/15/16

Lab ID 20161076-07

Client ID BA POND

Date Sampled

Matrix

10/27/2016 1:25:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.192 +/- 0.497Combined Radium 0.674

pCi/l0.036 +/- 0.066 AK11/16/16SM 7500 Ra B M*Radium-226 0.113 11/14/16

pCi/l0.156 +/- 0.431 JR11/18/16EPA 904*/9320*Radium-228 0.561 11/15/16

Lab ID 20161076-08

Client ID DUP-1

Date Sampled

Matrix

10/26/2016

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.13 +/- 0.535Combined Radium 0.603

pCi/l0.280 +/- 0.121 AK11/16/16SM 7500 Ra B M*Radium-226 0.076 11/14/16

pCi/l0.854 +/- 0.414 JR11/18/16EPA 904*/9320*Radium-228 0.527 11/15/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 11/22/16

Date Received 11/04/16

Lab Number 20161076

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20161076-09

Client ID DUP-2

Date Sampled

Matrix

10/27/2016

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.087 +/- 0.606Combined Radium 0.809

pCi/l0.087 +/- 0.089 AK11/16/16SM 7500 Ra B M*Radium-226 0.125 11/14/16

pCi/l-0.334 +/- 0.517 JR11/18/16EPA 904*/9320*Radium-228 0.684 11/15/16

Lab ID 20161076-10

Client ID MW-8A MS

Date Sampled

Matrix

10/25/2016 4:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

% REC107 AK11/16/16SM 7500 Ra B M*Radium-226 11/14/16

% REC87.8 JR11/18/16EPA 904*/9320*Radium-228 11/15/16

Lab ID 20161076-11

Client ID MW-8A MSD

Date Sampled

Matrix

10/25/2016 4:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

RPD7.9 AK11/16/16SM 7500 Ra B M*Radium-226 11/14/16

RPD11.6 JR11/18/16EPA 904*/9320*Radium-228 11/15/16

Lab ID 20161076-12

Client ID MO RIVER

Date Sampled

Matrix

10/27/2016 12:45:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.957 +/- 0.539Combined Radium 0.803

pCi/l0.152 +/- 0.096 AK11/16/16SM 7500 Ra B M*Radium-226 0.085 11/14/16

pCi/l0.805 +/- 0.443 JR11/18/16EPA 904*/9320*Radium-228 0.718 11/15/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 11/22/16

Date Received 11/04/16

Lab Number 20161076

Client Kansas City Board of Public Utilities

Page Number

Client Project GW-Creek Bottom Ash Pond

:

:

:

:

:

:

Director of Radiochemistry

Ron Eidson

Lab Approval:

DUP

RPD

Batch IDMS

%REC

MSD

%REC       RPD

Parameter

QC Report

Blank LCS

%REC

LCSD

%REC       RPD

RER, NAD

or DER

8.9 116.0 R1160107.0Radium-226 -0.005 7.9109.0 0.991

NC 98.7 R388387.8Radium-228 0.236 11.698.9 0.992

*NELAC Certified Parameter           BDL = Below Detection Limit Page 5 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



















ANALYTICAL REPORT
November 14 ,  2016

Kansas City Board of Public Utilities

Sample Delivery Group: L868992

Samples Received: 10/28/2016

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

November 14 ,  2016

[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

November 15,  2016

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;bhoye@burnsmcd.com;kbrown@bpu.com?subject=ESC Lab Sciences SDG: L868992 - PN: KCBPU Nearman&body=Email regarding SDG: L868992 - Project Number: KCBPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L868992&body=Email regarding SDG: L868992
http://www.esclabsciences.com
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L868992&body=Email regarding SDG: L868992
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L868992-01  GW JH 10/25/16 13:50 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG921876 1 10/29/16 03:32 10/30/16 01:03 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 15:51 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:17 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:16 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922731 1 11/02/16 18:07 11/02/16 18:07 CM

Wet Chemistry by Method 9056A WG924098 5 11/05/16 20:40 11/05/16 20:40 CM

Collected by Collected date/time Received date/time

MW-3  L868992-02  GW JH 10/25/16 14:50 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG921876 1 10/29/16 03:32 10/30/16 01:03 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 15:54 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:20 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:19 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 11:47 11/02/16 11:47 CM

Wet Chemistry by Method 9056A WG924098 5 11/05/16 21:52 11/05/16 21:52 CM

Collected by Collected date/time Received date/time

MW-4  L868992-03  GW JH 10/25/16 15:45 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG921876 1 10/29/16 03:32 10/30/16 01:03 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 15:56 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:23 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/14/16 13:13 JDG

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 12:17 11/02/16 12:17 CM

Collected by Collected date/time Received date/time

MW-8A  L868992-04  GW JH 10/25/16 16:35 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG921876 1 10/29/16 03:32 10/30/16 01:03 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 15:44 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 10/31/16 23:51 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:04 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 12:48 11/02/16 12:48 CM

Wet Chemistry by Method 9056A WG922732 10 11/02/16 20:46 11/02/16 20:46 CM

Collected by Collected date/time Received date/time

MW-10  L868992-05  GW JH 10/26/16 14:10 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922498 1 11/02/16 02:49 11/02/16 04:30 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 15:59 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:25 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:38 LAT
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L868992-05  GW JH 10/26/16 14:10 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:44 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 14:05 11/02/16 14:05 CM

Wet Chemistry by Method 9056A WG922732 5 11/02/16 21:01 11/02/16 21:01 CM

Collected by Collected date/time Received date/time

MW-1B  L868992-06  GW JH 10/26/16 17:05 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922498 1 11/02/16 02:49 11/02/16 04:30 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 16:01 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:28 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:41 LAT

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:47 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 14:20 11/02/16 14:20 CM

Collected by Collected date/time Received date/time

BA POND  L868992-07  GW JH 10/27/16 13:25 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922790 1 11/02/16 14:55 11/02/16 15:30 MMF

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 16:04 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:31 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:44 LAT

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:50 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 14:36 11/02/16 14:36 CM

Wet Chemistry by Method 9056A WG922732 10 11/02/16 14:51 11/02/16 14:51 CM

Collected by Collected date/time Received date/time

DUP-1  L868992-08  GW JH 10/26/16 00:00 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922498 1 11/02/16 02:49 11/02/16 04:30 JM

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 16:12 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:34 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:47 LAT

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:53 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 15:07 11/02/16 15:07 CM

Wet Chemistry by Method 9056A WG922732 5 11/02/16 21:16 11/02/16 21:16 CM

Collected by Collected date/time Received date/time

DUP-2  L868992-09  GW JH 10/27/16 00:00 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922790 1 11/02/16 14:55 11/02/16 15:30 MMF

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 16:14 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:36 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:50 LAT
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-2  L868992-09  GW JH 10/27/16 00:00 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:56 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 15:37 11/02/16 15:37 CM

Wet Chemistry by Method 9056A WG922732 10 11/02/16 15:22 11/02/16 15:22 CM

Collected by Collected date/time Received date/time

MO RIVER  L868992-10  GW JH 10/27/16 12:45 10/28/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG922790 1 11/02/16 14:55 11/02/16 15:30 MMF

Mercury by Method 7470A WG922404 1 11/02/16 11:14 11/02/16 16:17 NJB

Metals (ICP) by Method 6010B WG921953 1 10/31/16 13:35 11/01/16 00:39 LTB

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/03/16 16:53 LAT

Metals (ICPMS) by Method 6020 WG922947 1 11/02/16 11:09 11/04/16 13:59 LAT

Wet Chemistry by Method 9040C WG921915 1 11/03/16 10:55 11/03/16 10:55 MHM

Wet Chemistry by Method 9056A WG922732 1 11/02/16 16:24 11/02/16 16:24 CM

Wet Chemistry by Method 9056A WG924098 5 11/05/16 20:55 11/05/16 20:55 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L868992-01 MW-2A 9040C
L868992-02 MW-3 9040C
L868992-03 MW-4 9040C
L868992-04 MW-8A 9040C
L868992-05 MW-10 9040C
L868992-06 MW-1B 9040C
L868992-07 BA POND 9040C
L868992-08 DUP-1 9040C
L868992-09 DUP-2 9040C
L868992-10 MO RIVER 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 6 8 9 9 2

MW-2A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 5 / 1 6  1 3 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 616 10.0 1 10/30/2016 01:03 WG921876

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.00 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-01 WG921915: 7.00 at 8.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.70 1.00 1 11/02/2016 18:07 WG922731

Fluoride 0.130 0.100 1 11/02/2016 18:07 WG922731

Sulfate 127 25.0 5 11/05/2016 20:40 WG924098

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 15:51 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.102 0.00500 1 11/01/2016 00:17 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:17 WG921953

Boron ND 0.200 1 11/01/2016 00:17 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:17 WG921953

Calcium 163 1.00 1 11/01/2016 00:17 WG921953

Chromium ND 0.0100 1 11/01/2016 00:17 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:17 WG921953

Lithium 0.0351 0.0150 1 11/01/2016 00:17 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:17 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/03/2016 16:16 WG922947

Arsenic 0.00499 0.00200 1 11/03/2016 16:16 WG922947

Lead ND 0.00200 1 11/03/2016 16:16 WG922947

Selenium ND 0.00200 1 11/03/2016 16:16 WG922947

Thallium ND 0.00200 1 11/03/2016 16:16 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 6 8 9 9 2

MW-3
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 5 / 1 6  1 4 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 697 10.0 1 10/30/2016 01:03 WG921876

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.29 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-02 WG921915: 8.29 at 19.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.23 1.00 1 11/02/2016 11:47 WG922732

Fluoride 0.138 0.100 1 11/02/2016 11:47 WG922732

Sulfate 121 25.0 5 11/05/2016 21:52 WG924098

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 15:54 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.173 0.00500 1 11/01/2016 00:20 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:20 WG921953

Boron 0.240 0.200 1 11/01/2016 00:20 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:20 WG921953

Calcium 218 1.00 1 11/01/2016 00:20 WG921953

Chromium ND 0.0100 1 11/01/2016 00:20 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:20 WG921953

Lithium 0.0551 0.0150 1 11/01/2016 00:20 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:20 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/03/2016 16:19 WG922947

Arsenic ND 0.00200 1 11/03/2016 16:19 WG922947

Lead ND 0.00200 1 11/03/2016 16:19 WG922947

Selenium 0.00685 0.00200 1 11/03/2016 16:19 WG922947

Thallium ND 0.00200 1 11/03/2016 16:19 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 6 8 9 9 2

MW-4
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 5 / 1 6  1 5 : 4 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 837 10.0 1 10/30/2016 01:03 WG921876

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.30 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-03 WG921915: 7.30 at 19.0c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.27 1.00 1 11/02/2016 12:17 WG922732

Fluoride 0.131 0.100 1 11/02/2016 12:17 WG922732

Sulfate 96.2 5.00 1 11/02/2016 12:17 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 15:56 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.149 0.00500 1 11/01/2016 00:23 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:23 WG921953

Boron ND 0.200 1 11/01/2016 00:23 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:23 WG921953

Calcium 186 1.00 1 11/01/2016 00:23 WG921953

Chromium ND 0.0100 1 11/01/2016 00:23 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:23 WG921953

Lithium 0.0464 0.0150 1 11/01/2016 00:23 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:23 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/14/2016 13:13 WG922947

Arsenic ND 0.00200 1 11/14/2016 13:13 WG922947

Lead ND 0.00200 1 11/14/2016 13:13 WG922947

Selenium 0.0383 0.00200 1 11/14/2016 13:13 WG922947

Thallium ND 0.00200 1 11/14/2016 13:13 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 6 8 9 9 2

MW-8A
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 5 / 1 6  1 6 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1040 10.0 1 10/30/2016 01:03 WG921876

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.97 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-04 WG921915: 7.97 at 19.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 30.3 1.00 1 11/02/2016 12:48 WG922732

Fluoride 0.355 0.100 1 11/02/2016 12:48 WG922732

Sulfate 412 50.0 10 11/02/2016 20:46 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 15:44 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0473 0.00500 1 10/31/2016 23:51 WG921953

Beryllium ND 0.00200 1 10/31/2016 23:51 WG921953

Boron 2.29 0.200 1 10/31/2016 23:51 WG921953

Cadmium ND 0.00200 1 10/31/2016 23:51 WG921953

Calcium 156 1.00 1 10/31/2016 23:51 WG921953

Chromium ND 0.0100 1 10/31/2016 23:51 WG921953

Cobalt ND 0.0100 1 10/31/2016 23:51 WG921953

Lithium 0.0316 0.0150 1 10/31/2016 23:51 WG921953

Molybdenum ND 0.00500 1 10/31/2016 23:51 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/03/2016 16:04 WG922947

Arsenic 0.0134 0.00200 1 11/03/2016 16:04 WG922947

Lead ND 0.00200 1 11/03/2016 16:04 WG922947

Selenium ND 0.00200 1 11/03/2016 16:04 WG922947

Thallium ND 0.00200 1 11/03/2016 16:04 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 6 8 9 9 2

MW-10
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 6 / 1 6  1 4 : 1 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 911 10.0 1 11/02/2016 04:30 WG922498

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.02 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-05 WG921915: 7.02 at 10.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 18.0 1.00 1 11/02/2016 14:05 WG922732

Fluoride 0.111 0.100 1 11/02/2016 14:05 WG922732

Sulfate 228 25.0 5 11/02/2016 21:01 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 15:59 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0825 0.00500 1 11/01/2016 00:25 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:25 WG921953

Boron 1.04 0.200 1 11/01/2016 00:25 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:25 WG921953

Calcium 217 1.00 1 11/01/2016 00:25 WG921953

Chromium ND 0.0100 1 11/01/2016 00:25 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:25 WG921953

Lithium 0.0578 0.0150 1 11/01/2016 00:25 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:25 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:44 WG922947

Arsenic 0.00351 0.00200 1 11/03/2016 16:38 WG922947

Lead ND 0.00200 1 11/03/2016 16:38 WG922947

Selenium ND 0.00200 1 11/03/2016 16:38 WG922947

Thallium ND 0.00200 1 11/03/2016 16:38 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 6 8 9 9 2

MW-1B
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 6 / 1 6  1 7 : 0 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 739 10.0 1 11/02/2016 04:30 WG922498

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.46 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-06 WG921915: 7.46 at 10.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 46.3 1.00 1 11/02/2016 14:20 WG922732

Fluoride 0.101 0.100 1 11/02/2016 14:20 WG922732

Sulfate 75.0 5.00 1 11/02/2016 14:20 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 16:01 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.295 0.00500 1 11/01/2016 00:28 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:28 WG921953

Boron ND 0.200 1 11/01/2016 00:28 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:28 WG921953

Calcium 221 1.00 1 11/01/2016 00:28 WG921953

Chromium ND 0.0100 1 11/01/2016 00:28 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:28 WG921953

Lithium 0.0254 0.0150 1 11/01/2016 00:28 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:28 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:47 WG922947

Arsenic ND 0.00200 1 11/03/2016 16:41 WG922947

Lead ND 0.00200 1 11/03/2016 16:41 WG922947

Selenium ND 0.00200 1 11/03/2016 16:41 WG922947

Thallium ND 0.00200 1 11/03/2016 16:41 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 6 8 9 9 2

BA POND
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 7 / 1 6  1 3 : 2 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 510 10.0 1 11/02/2016 15:30 WG922790

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.67 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-07 WG921915: 8.67 at 10.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 24.4 1.00 1 11/02/2016 14:36 WG922732

Fluoride 0.503 0.100 1 11/02/2016 14:36 WG922732

Sulfate 281 50.0 10 11/02/2016 14:51 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 16:04 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.150 0.00500 1 11/01/2016 00:31 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:31 WG921953

Boron 1.65 0.200 1 11/01/2016 00:31 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:31 WG921953

Calcium 78.0 1.00 1 11/01/2016 00:31 WG921953

Chromium ND 0.0100 1 11/01/2016 00:31 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:31 WG921953

Lithium 0.0197 0.0150 1 11/01/2016 00:31 WG921953

Molybdenum 0.0337 0.00500 1 11/01/2016 00:31 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:50 WG922947

Arsenic 0.00205 0.00200 1 11/03/2016 16:44 WG922947

Lead ND 0.00200 1 11/03/2016 16:44 WG922947

Selenium ND 0.00200 1 11/03/2016 16:44 WG922947

Thallium ND 0.00200 1 11/03/2016 16:44 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 6 8 9 9 2

DUP-1
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 6 / 1 6  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 904 10.0 1 11/02/2016 04:30 WG922498

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.38 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-08 WG921915: 7.38 at 11.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 18.0 1.00 1 11/02/2016 15:07 WG922732

Fluoride 0.110 0.100 1 11/02/2016 15:07 WG922732

Sulfate 231 25.0 5 11/02/2016 21:16 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 16:12 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0820 0.00500 1 11/01/2016 00:34 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:34 WG921953

Boron 1.04 0.200 1 11/01/2016 00:34 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:34 WG921953

Calcium 215 1.00 1 11/01/2016 00:34 WG921953

Chromium ND 0.0100 1 11/01/2016 00:34 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:34 WG921953

Lithium 0.0571 0.0150 1 11/01/2016 00:34 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:34 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:53 WG922947

Arsenic 0.00365 0.00200 1 11/03/2016 16:47 WG922947

Lead ND 0.00200 1 11/03/2016 16:47 WG922947

Selenium ND 0.00200 1 11/03/2016 16:47 WG922947

Thallium ND 0.00200 1 11/03/2016 16:47 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 8 6 8 9 9 2

DUP-2
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 7 / 1 6  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 507 10.0 1 11/02/2016 15:30 WG922790

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.83 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-09 WG921915: 8.83 at 11.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 24.5 1.00 1 11/02/2016 15:37 WG922732

Fluoride 0.519 0.100 1 11/02/2016 15:37 WG922732

Sulfate 277 50.0 10 11/02/2016 15:22 WG922732

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 16:14 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.176 0.00500 1 11/01/2016 00:36 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:36 WG921953

Boron 1.65 0.200 1 11/01/2016 00:36 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:36 WG921953

Calcium 83.9 1.00 1 11/01/2016 00:36 WG921953

Chromium ND 0.0100 1 11/01/2016 00:36 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:36 WG921953

Lithium 0.0215 0.0150 1 11/01/2016 00:36 WG921953

Molybdenum 0.0314 0.00500 1 11/01/2016 00:36 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:56 WG922947

Arsenic 0.00213 0.00200 1 11/03/2016 16:50 WG922947

Lead ND 0.00200 1 11/03/2016 16:50 WG922947

Selenium ND 0.00200 1 11/03/2016 16:50 WG922947

Thallium ND 0.00200 1 11/03/2016 16:50 WG922947
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 8 6 8 9 9 2

MO RIVER
C o l l e c t e d  d a t e / t i m e :   1 0 / 2 7 / 1 6  1 2 : 4 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 575 10.0 1 11/02/2016 15:30 WG922790

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.73 1 11/03/2016 10:55 WG921915

Sample Narrative: 

     9040C L868992-10 WG921915: 8.73 at 9.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 22.6 1.00 1 11/02/2016 16:24 WG922732

Fluoride 0.409 0.100 1 11/02/2016 16:24 WG922732

Sulfate 184 25.0 5 11/05/2016 20:55 WG924098

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 11/02/2016 16:17 WG922404

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.129 0.00500 1 11/01/2016 00:39 WG921953

Beryllium ND 0.00200 1 11/01/2016 00:39 WG921953

Boron ND 0.200 1 11/01/2016 00:39 WG921953

Cadmium ND 0.00200 1 11/01/2016 00:39 WG921953

Calcium 86.2 1.00 1 11/01/2016 00:39 WG921953

Chromium ND 0.0100 1 11/01/2016 00:39 WG921953

Cobalt ND 0.0100 1 11/01/2016 00:39 WG921953

Lithium 0.0485 0.0150 1 11/01/2016 00:39 WG921953

Molybdenum ND 0.00500 1 11/01/2016 00:39 WG921953

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 11/04/2016 13:59 WG922947

Arsenic 0.00361 0.00200 1 11/03/2016 16:53 WG922947

Lead ND 0.00200 1 11/03/2016 16:53 WG922947

Selenium 0.00241 0.00200 1 11/03/2016 16:53 WG922947

Thallium ND 0.00200 1 11/03/2016 16:53 WG922947
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG921876
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 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3174488-1  10/30/16 01:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L868835-03 Original Sample (OS) • Duplicate (DUP)

(OS) L868835-03  10/30/16 01:03 • (DUP) R3174488-4  10/30/16 01:03

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 2060 2120 1 2.87 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3174488-2  10/30/16 01:03 • (LCSD) R3174488-3  10/30/16 01:03

 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 8460 8670 96.1 98.5 85.0-115 2.45 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922498
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 8 6 8 9 9 2 - 0 5 , 0 6 , 0 8

Method Blank (MB)

(MB) R3175458-1  11/02/16 04:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L868644-01 Original Sample (OS) • Duplicate (DUP)

(OS) L868644-01  11/02/16 04:30 • (DUP) R3175458-4  11/02/16 04:30

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 68.0 65.0 1 4.51 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175458-2  11/02/16 04:30 • (LCSD) R3175458-3  11/02/16 04:30

 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 8470 8760 96.3 99.5 85.0-115 3.37 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922790
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 8 6 8 9 9 2 - 0 7 , 0 9 , 1 0

Method Blank (MB)

(MB) R3175669-1  11/02/16 15:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L868680-01 Original Sample (OS) • Duplicate (DUP)

(OS) L868680-01  11/02/16 15:30 • (DUP) R3175669-4  11/02/16 15:30

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 459 468 1 1.94 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175669-2  11/02/16 15:30 • (LCSD) R3175669-3  11/02/16 15:30

 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 8500 97.6 96.6 85.0-115 1.05 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG921915
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 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L868961-01 Original Sample (OS) • Duplicate (DUP)

(OS) L868961-01  11/03/16 10:55 • (DUP) WG921915-3  11/03/16 10:55

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 6.06 6.02 1 0.662 1

L869267-01 Original Sample (OS) • Duplicate (DUP)

(OS) L869267-01  11/03/16 10:55 • (DUP) WG921915-4  11/03/16 10:55

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 7.87 7.90 1 0.380 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG921915-1  11/03/16 10:55 • (LCSD) WG921915-2  11/03/16 10:55

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.11 6.12 6.15 100 101 98.4-102 0.489 1
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922731
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 8 6 8 9 9 2 - 0 1

Method Blank (MB)

(MB) R3175523-1  11/02/16 08:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride 0.0864 J 0.0519 1.00

Fluoride U 0.0099 0.100

L868982-01 Original Sample (OS) • Duplicate (DUP)

(OS) L868982-01  11/02/16 15:05 • (DUP) R3175523-6  11/02/16 15:19

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 46.9 46.3 1 1 15

Fluoride ND 0.0859 1 2 J 15

L868956-02 Original Sample (OS) • Duplicate (DUP)

(OS) L868956-02  11/02/16 18:36 • (DUP) R3175523-9  11/02/16 18:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 400 396 50 1 15

Fluoride ND 1.81 50 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175523-2  11/02/16 09:04 • (LCSD) R3175523-3  11/02/16 09:19

 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 38.1 38.5 95 96 80-120 1 15

Fluoride 8.00 7.69 7.75 96 97 80-120 1 15

L868609-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L868609-01  11/02/16 10:17 • (MS) R3175523-4  11/02/16 10:31

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 14.4 62.3 96 1 80-120

Fluoride 5.00 ND 4.89 96 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922731
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 8 6 8 9 9 2 - 0 1

L868982-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L868982-04  11/02/16 15:34 • (MS) R3175523-7  11/02/16 15:48 • (MSD) R3175523-8  11/02/16 16:03

 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 5.94 55.0 55.5 98 99 1 80-120 1 15

Fluoride 5.00 0.257 5.07 5.07 96 96 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922732
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 8 6 8 9 9 2 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3175524-1  11/02/16 09:54

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L868992-02 Original Sample (OS) • Duplicate (DUP)

(OS) L868992-02  11/02/16 11:47 • (DUP) R3175524-4  11/02/16 12:02

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 5.23 5.15 1 1 15

Fluoride 0.138 0.126 1 9 15

L869010-01 Original Sample (OS) • Duplicate (DUP)

(OS) L869010-01  11/02/16 16:39 • (DUP) R3175524-7  11/02/16 16:54

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 36.3 36.3 1 0 15

Fluoride U 0.000 1 0 15

Sulfate 68.6 68.8 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175524-2  11/02/16 10:10 • (LCSD) R3175524-3  11/02/16 10:25

 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 % % % % %

Chloride 40.0 38.7 38.7 97 97 80-120 0 15

Fluoride 8.00 7.89 7.89 99 99 80-120 0 15

Sulfate 40.0 39.0 39.0 98 98 80-120 0 15

L868992-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L868992-04  11/02/16 12:48 • (MS) R3175524-5  11/02/16 13:34 • (MSD) R3175524-6  11/02/16 13:50

 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 30.3 79.3 79.5 98 99 1 80-120 0 15

Fluoride 5.00 0.355 5.41 5.40 101 101 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922732
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 8 6 8 9 9 2 - 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L869070-03 Original Sample (OS) • Matrix Spike (MS)

(OS) L869070-03  11/02/16 17:41 • (MS) R3175524-8  11/02/16 17:56

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 81.3 128 92 1 80-120 E

Fluoride 5.00 0.446 5.43 100 1 80-120

Sulfate 50.0 32.4 81.0 97 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG924098
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 8 6 8 9 9 2 - 0 1 , 0 2 , 1 0

Method Blank (MB)

(MB) R3176140-1  11/05/16 06:48

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L868913-01 Original Sample (OS) • Duplicate (DUP)

(OS) L868913-01  11/05/16 17:47 • (DUP) R3176140-4  11/05/16 18:02

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 334 335 5 0 15

L868992-02 Original Sample (OS) • Duplicate (DUP)

(OS) L868992-02  11/05/16 21:52 • (DUP) R3176140-6  11/05/16 22:07

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 121 121 5 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3176140-2  11/05/16 07:03 • (LCSD) R3176140-3  11/05/16 07:17

 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 38.3 96 96 80-120 0 15

L869128-05 Original Sample (OS) • Matrix Spike (MS)

(OS) L869128-05  11/05/16 18:59 • (MS) R3176140-5  11/05/16 19:14

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 51.6 95.6 88 1 80-120

L869128-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L869128-07  11/05/16 22:50 • (MS) R3176140-7  11/05/16 23:04 • (MSD) R3176140-8  11/05/16 23:19

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Sulfate 50.0 50.1 93.5 94.4 87 89 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922404
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3175355-1  11/02/16 15:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175355-2  11/02/16 15:31 • (LCSD) R3175355-6  11/02/16 17:11

 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 % % % % %

Mercury 0.00300 0.00278 0.00275 93 92 80-120 1 20

L868992-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L868992-04  11/02/16 15:44 • (MS) R3175355-4  11/02/16 15:46 • (MSD) R3175355-5  11/02/16 15:49

 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 0.00280 0.00285 93 95 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG921953
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3174836-1  10/31/16 23:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium U 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3174836-2  10/31/16 23:45 • (LCSD) R3174836-3  10/31/16 23:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 1.02 1.05 102 105 80-120 2 20

Beryllium 1.00 1.03 1.05 103 105 80-120 1 20

Boron 1.00 1.02 1.02 102 102 80-120 0 20

Cadmium 1.00 1.00 1.03 100 103 80-120 2 20

Calcium 10.0 10.0 10.2 100 102 80-120 2 20

Chromium 1.00 1.00 1.02 100 102 80-120 2 20

Cobalt 1.00 1.02 1.04 102 104 80-120 2 20

Lithium 1.00 1.00 1.02 100 102 80-120 1 20

Molybdenum 1.00 1.02 1.04 102 104 80-120 3 20

L868992-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L868992-04  10/31/16 23:51 • (MS) R3174836-5  10/31/16 23:56 • (MSD) R3174836-6  10/31/16 23:58

 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 % % % % %

Barium 1.00 0.0473 1.09 1.07 104 102 1 75-125 1 20

Beryllium 1.00 ND 1.05 1.03 105 103 1 75-125 2 20

Boron 1.00 2.29 3.31 3.27 102 98 1 75-125 1 20

Cadmium 1.00 ND 1.07 1.05 107 105 1 75-125 2 20

Calcium 10.0 156 166 165 94 83 1 75-125 1 20

Chromium 1.00 ND 1.02 0.994 102 99 1 75-125 3 20

Cobalt 1.00 ND 1.07 1.05 107 105 1 75-125 2 20

Lithium 1.00 0.0316 1.07 1.06 104 103 1 75-125 1 20

Molybdenum 1.00 ND 1.06 1.04 105 104 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG921953
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L869003-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L869003-01  11/01/16 00:01 • (MS) R3174836-7  11/01/16 00:04 • (MSD) R3174836-8  11/01/16 00:06

 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 0.00847 1.02 1.03 101 102 1 75-125 1 20

Beryllium 1.00 ND 1.04 1.04 104 104 1 75-125 1 20

Boron 1.00 0.577 1.58 1.60 101 102 1 75-125 1 20

Cadmium 1.00 ND 1.03 1.04 103 104 1 75-125 1 20

Calcium 10.0 3.71 13.6 13.7 99 100 1 75-125 0 20

Chromium 1.00 ND 1.01 1.01 101 101 1 75-125 0 20

Cobalt 1.00 ND 1.05 1.06 105 106 1 75-125 1 20

Lithium 1.00 0.212 1.20 1.21 99 100 1 75-125 1 20

Molybdenum 1.00 ND 1.02 1.01 102 101 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG922947
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 8 6 8 9 9 2 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3175780-1  11/03/16 15:54

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony 0.00103 J 0.000754 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3175780-2  11/03/16 15:57 • (LCSD) R3175780-3  11/03/16 16:00

 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 0.0579 0.0604 0.0624 104 108 80-120 3 20

Arsenic 0.0500 0.0489 0.0510 98 102 80-120 4 20

Lead 0.0500 0.0530 0.0525 106 105 80-120 1 20

Selenium 0.0500 0.0526 0.0499 105 100 80-120 5 20

Thallium 0.0500 0.0529 0.0511 106 102 80-120 3 20

L868992-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L868992-04  11/03/16 16:04 • (MS) R3175780-5  11/03/16 16:10 • (MSD) R3175780-6  11/03/16 16:13

 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 0.0579 ND 0.0612 0.0615 106 106 1 75-125 1 20

Arsenic 0.0500 0.0134 0.0636 0.0648 100 103 1 75-125 2 20

Lead 0.0500 ND 0.0519 0.0522 104 104 1 75-125 0 20

Selenium 0.0500 ND 0.0505 0.0544 101 109 1 75-125 7 20

Thallium 0.0500 ND 0.0525 0.0527 105 105 1 75-125 0 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
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.
Rec. Recovery.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL).

J The identification of the analyte is acceptable; the reported value is an estimate.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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Case Narrative

Lab No: 20170052

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 12 sample(s) received under chain of custody by ESC Lab Sciences on 

1/26/2017 1:08:22 PM. These samples are associated with your KCBPU Nearman project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

Observations / Nonconformances

L886436

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



2 of 5

Date Reported 02/24/17

Date Received 01/26/17

Lab Number 20170052

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170052-01

Client ID MW-2A

Date Sampled

Matrix

1/23/2017 1:45:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.70 +/- 0.931Combined Radium 0.976

pCi/l0.833 +/- 0.289 AK02/14/17SM 7500 Ra B M*Radium-226 0.256 02/07/17

pCi/l0.862 +/- 0.642 JR02/20/17EPA 904*/9320*Radium-228 0.720 02/08/17

Lab ID 20170052-02

Client ID MW-3

Date Sampled

Matrix

1/24/2017 9:55:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l4.26 +/- 0.963Combined Radium 1.17

pCi/l0.111 +/- 0.273 AK02/14/17SM 7500 Ra B M*Radium-226 0.437 02/07/17

pCi/l4.15 +/- 0.690 JR02/20/17EPA 904*/9320*Radium-228 0.733 02/08/17

Lab ID 20170052-03

Client ID MW-4

Date Sampled

Matrix

1/24/2017 9:15:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.180 +/- 0.679Combined Radium 0.818

pCi/l0.180 +/- 0.141 AK02/14/17SM 7500 Ra B M*Radium-226 0.174 02/07/17

pCi/l-0.148 +/- 0.538 JR02/20/17EPA 904*/9320*Radium-228 0.644 02/08/17

Lab ID 20170052-04

Client ID MW-8A

Date Sampled

Matrix

1/23/2017 3:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.536 +/- 0.725Combined Radium 0.923

pCi/l0.132 +/- 0.203 AK02/14/17SM 7500 Ra B M*Radium-226 0.319 02/07/17

pCi/l0.404 +/- 0.522 JR02/20/17EPA 904*/9320*Radium-228 0.604 02/08/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 02/24/17

Date Received 01/26/17

Lab Number 20170052

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170052-05

Client ID MW-10

Date Sampled

Matrix

1/23/2017 2:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.253 +/- 0.697Combined Radium 0.822

pCi/l0.253 +/- 0.159 AK02/14/17SM 7500 Ra B M*Radium-226 0.186 02/07/17

pCi/l-0.292 +/- 0.538 JR02/20/17EPA 904*/9320*Radium-228 0.636 02/08/17

Lab ID 20170052-06

Client ID MW-1B

Date Sampled

Matrix

1/24/2017 1:05:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.439 +/- 0.605Combined Radium 0.729

pCi/l0.209 +/- 0.142 AK02/14/17SM 7500 Ra B M*Radium-226 0.147 02/07/17

pCi/l0.230 +/- 0.463 JR02/20/17EPA 904*/9320*Radium-228 0.582 02/08/17

Lab ID 20170052-07

Client ID BA POND

Date Sampled

Matrix

1/24/2017 10:40:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.297 +/- 0.578Combined Radium 0.758

pCi/l0.297 +/- 0.158 AK02/14/17SM 7500 Ra B M*Radium-226 0.164 02/07/17

pCi/l-0.169 +/- 0.420 JR02/21/17EPA 904*/9320*Radium-228 0.594 02/08/17

Lab ID 20170052-08

Client ID DUP-1

Date Sampled

Matrix

1/24/2017

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.443 +/- 0.639Combined Radium 0.691

pCi/l0.443 +/- 0.206 SD02/17/17SM 7500 Ra B M*Radium-226 0.216 02/15/17

pCi/l-0.186 +/- 0.433 JR02/21/17EPA 904*/9320*Radium-228 0.475 02/08/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5
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Date Reported 02/24/17

Date Received 01/26/17

Lab Number 20170052

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170052-09

Client ID DUP-2

Date Sampled

Matrix

1/24/2017

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.364 +/- 0.674Combined Radium 0.741

pCi/l0.364 +/- 0.180 SD02/17/17SM 7500 Ra B M*Radium-226 0.167 02/15/17

pCi/l-0.267 +/- 0.494 JR02/21/17EPA 904*/9320*Radium-228 0.574 02/08/17

Lab ID 20170052-10

Client ID MATRIX SPIKE

Date Sampled

Matrix

1/24/2017 11:30:00 AM

NPW

:

:

:

:

Radiochemical Analyses

% REC97.2 SD02/17/17SM 7500 Ra B M*Radium-226 02/15/17

% REC81.7 JR02/21/17EPA 904*/9320*Radium-228 02/08/17

Lab ID 20170052-11

Client ID MATRIX SPIKE DUPLICATE

Date Sampled

Matrix

1/24/2017 11:30:00 AM

NPW

:

:

:

:

Radiochemical Analyses

RPD9.5 SD02/17/17SM 7500 Ra B M*Radium-226 02/15/17

RPD11.1 JR02/21/17EPA 904*/9320*Radium-228 02/08/17

Lab ID 20170052-12

Client ID MO RIVER

Date Sampled

Matrix

1/24/2017 11:30:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.300 +/- 0.771Combined Radium 1.08

pCi/l0.251 +/- 0.298 SD02/17/17SM 7500 Ra B M*Radium-226 0.445 02/15/17

pCi/l0.049 +/- 0.473 JR02/21/17EPA 904*/9320*Radium-228 0.637 02/08/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 5
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Date Reported 02/24/17

Date Received 01/26/17

Lab Number 20170052

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Director of Radiochemistry

Ron Eidson

Lab Approval:

DUP

RPD

Batch IDMS

%REC

MSD

%REC       RPD

Parameter

QC Report

Blank LCS

%REC

LCSD

%REC       RPD

RER, NAD

or DER

NC 107.0 R119197.2Radium-226 0.000 9.5102.0 0.520

NC 105.0 R1189109.0Radium-226 -0.004 3.594.4 1.810

NC 73.0 GS170581.7Radium-228 0.176 11.191.3 0.883

*NELAC Certified Parameter           BDL = Below Detection Limit Page 5 of 5
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ANALYTICAL REPORT
February 06,  2017

Kansas City Board of Public Utilities

Sample Delivery Group: L886084

Samples Received: 01/26/2017

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

February 06,  2017

[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

February 06,  2017

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:isetzler@bpu.com;bhoye@burnsmcd.com;kbrown@bpu.com?subject=ESC Lab Sciences SDG: L886084 - PN: KCBPU Nearman&body=Email regarding SDG: L886084 - Project Number: KCBPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L886084&body=Email regarding SDG: L886084
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L886084-01  GW Jonathan H. 01/23/17 13:45 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947817 1 01/30/17 20:41 01/30/17 21:11 MMF

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:02 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:28 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:35 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 16:57 01/27/17 16:57 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 15:11 01/30/17 15:11 KCF

Collected by Collected date/time Received date/time

MW-3  L886084-02  GW Jonathan H. 01/24/17 09:55 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:04 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:30 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:38 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:40 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 17:45 01/27/17 17:45 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 15:42 01/30/17 15:42 KCF

Collected by Collected date/time Received date/time

MW-4  L886084-03  GW Jonathan H. 01/24/17 09:15 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:06 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:33 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:42 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 17:13 01/27/17 17:13 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 15:52 01/30/17 15:52 KCF

Collected by Collected date/time Received date/time

MW-8A  L886084-04  GW Jonathan H. 01/23/17 15:35 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947817 1 01/30/17 20:41 01/30/17 21:11 MMF

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:13 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:41 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:45 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:44 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 18:33 01/27/17 18:33 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 16:02 01/30/17 16:02 KCF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L886084-05  GW Jonathan H. 01/23/17 14:35 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947817 1 01/30/17 20:41 01/30/17 21:11 MMF

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:15 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:44 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:49 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:47 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 18:49 01/27/17 18:49 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 16:12 01/30/17 16:12 KCF

Collected by Collected date/time Received date/time

MW-1B  L886084-06  GW Jonathan H. 01/24/17 13:05 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:18 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:47 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 12:52 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:50 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 19:05 01/27/17 19:05 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 16:22 01/30/17 16:22 KCF

Collected by Collected date/time Received date/time

BA POND  L886084-07  GW Jonathan H. 01/24/17 10:40 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:20 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:49 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 13:22 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:54 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 19:21 01/27/17 19:21 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 16:32 01/30/17 16:32 KCF

Collected by Collected date/time Received date/time

DUP-1  L886084-08  GW Jonathan H. 01/24/17 00:00 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:22 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:52 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 13:26 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 15:57 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 19:37 01/27/17 19:37 SAM

Wet Chemistry by Method 9056A WG947581 1 01/30/17 16:43 01/30/17 16:43 KCF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-2  L886084-09  GW Jonathan H. 01/24/17 00:00 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947994 1 01/31/17 21:50 01/31/17 23:31 JM

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 10:38 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:55 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 13:29 JPD

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 16:01 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 20:09 01/27/17 20:09 SAM

Wet Chemistry by Method 9056A WG947581 5 01/30/17 17:03 01/30/17 17:03 KCF

Collected by Collected date/time Received date/time

MO RIVER  L886084-10  GW Jonathan H. 01/23/17 11:30 01/26/17 09:05

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG947817 1 01/30/17 20:41 01/30/17 21:11 MMF

Mercury by Method 7470A WG946916 1 01/26/17 13:56 01/27/17 09:35 NJB

Metals (ICP) by Method 6010B WG947085 1 01/27/17 10:41 01/27/17 13:17 ST

Metals (ICPMS) by Method 6020 WG946971 1 01/26/17 16:16 02/03/17 11:56 JPD

Wet Chemistry by Method 9040C WG947292 1 01/30/17 11:00 01/30/17 11:00 KK

Wet Chemistry by Method 9056A WG947034 1 01/27/17 20:25 01/27/17 20:25 SAM

Wet Chemistry by Method 9056A WG947581 10 01/30/17 17:33 01/30/17 17:33 KCF
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ONE LAB. NATIONWIDE.CASE NARRATIVE

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
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving
The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values.

ESC Sample ID Project Sample ID Method

L886084-01 MW-2A 9040C
L886084-02 MW-3 9040C
L886084-03 MW-4 9040C
L886084-04 MW-8A 9040C
L886084-05 MW-10 9040C
L886084-06 MW-1B 9040C
L886084-07 BA POND 9040C
L886084-08 DUP-1 9040C
L886084-09 DUP-2 9040C
L886084-10 MO RIVER 9040C
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 8 6 0 8 4

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 3 / 1 7  1 3 : 4 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 734 10.0 1 01/30/2017 21:11 WG947817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.84 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-01 WG947292: 6.84 at 20.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 14.9 1.00 1 01/27/2017 16:57 WG947034

Fluoride 0.187 0.100 1 01/27/2017 16:57 WG947034

Sulfate 153 25.0 5 01/30/2017 15:11 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:02 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.129 0.00500 1 01/27/2017 13:28 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:28 WG947085

Boron 0.495 0.200 1 01/27/2017 13:28 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:28 WG947085

Calcium 193 1.00 1 01/27/2017 13:28 WG947085

Chromium ND 0.0100 1 01/27/2017 13:28 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:28 WG947085

Lithium 0.0334 0.0150 1 01/27/2017 13:28 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:28 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:35 WG946971

Arsenic 0.00541 0.00200 1 02/03/2017 12:35 WG946971

Lead ND 0.00200 1 02/03/2017 12:35 WG946971

Selenium ND 0.00200 1 02/03/2017 12:35 WG946971

Thallium ND 0.00200 1 02/03/2017 12:35 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 8 6 0 8 4

MW-3
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  0 9 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 831 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.56 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-02 WG947292: 6.56 at 20.6c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.88 1.00 1 01/27/2017 17:45 WG947034

Fluoride 0.176 0.100 1 01/27/2017 17:45 WG947034

Sulfate 130 25.0 5 01/30/2017 15:42 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:04 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.165 0.00500 1 01/27/2017 13:30 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:30 WG947085

Boron 0.208 0.200 1 01/27/2017 13:30 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:30 WG947085

Calcium 212 1.00 1 01/27/2017 13:30 WG947085

Chromium ND 0.0100 1 01/27/2017 13:30 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:30 WG947085

Lithium 0.0542 0.0150 1 01/27/2017 13:30 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:30 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:38 WG946971

Arsenic ND 0.00200 1 02/03/2017 12:38 WG946971

Lead ND 0.00200 1 02/03/2017 15:40 WG946971

Selenium ND 0.00200 1 02/03/2017 12:38 WG946971

Thallium ND 0.00200 1 02/03/2017 15:40 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 8 6 0 8 4

MW-4
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  0 9 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 774 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.87 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-03 WG947292: 6.87 at 20.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 11.2 1.00 1 01/27/2017 17:13 WG947034

Fluoride 0.172 0.100 1 01/27/2017 17:13 WG947034

Sulfate 148 25.0 5 01/30/2017 15:52 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:06 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.173 0.00500 1 01/27/2017 13:33 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:33 WG947085

Boron ND 0.200 1 01/27/2017 13:33 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:33 WG947085

Calcium 207 1.00 1 01/27/2017 13:33 WG947085

Chromium ND 0.0100 1 01/27/2017 13:33 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:33 WG947085

Lithium 0.0411 0.0150 1 01/27/2017 13:33 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:33 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:42 WG946971

Arsenic ND 0.00200 1 02/03/2017 12:42 WG946971

Lead ND 0.00200 1 02/03/2017 12:42 WG946971

Selenium 0.0155 0.00200 1 02/03/2017 12:42 WG946971

Thallium ND 0.00200 1 02/03/2017 12:42 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 8 6 0 8 4

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 3 / 1 7  1 5 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 935 10.0 1 01/30/2017 21:11 WG947817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.72 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-04 WG947292: 6.72 at 20.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.9 1.00 1 01/27/2017 18:33 WG947034

Fluoride 0.413 0.100 1 01/27/2017 18:33 WG947034

Sulfate 386 25.0 5 01/30/2017 16:02 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:13 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0524 0.00500 1 01/27/2017 13:41 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:41 WG947085

Boron 2.38 0.200 1 01/27/2017 13:41 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:41 WG947085

Calcium 146 1.00 1 01/27/2017 13:41 WG947085

Chromium ND 0.0100 1 01/27/2017 13:41 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:41 WG947085

Lithium 0.0268 0.0150 1 01/27/2017 13:41 WG947085

Molybdenum 0.00623 0.00500 1 01/27/2017 13:41 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:45 WG946971

Arsenic 0.0156 0.00200 1 02/03/2017 12:45 WG946971

Lead ND 0.00200 1 02/03/2017 15:44 WG946971

Selenium ND 0.00200 1 02/03/2017 12:45 WG946971

Thallium ND 0.00200 1 02/03/2017 15:44 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 8 6 0 8 4

MW-10
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 3 / 1 7  1 4 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 845 10.0 1 01/30/2017 21:11 WG947817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.86 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-05 WG947292: 6.86 at 20.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 23.2 1.00 1 01/27/2017 18:49 WG947034

Fluoride 0.183 0.100 1 01/27/2017 18:49 WG947034

Sulfate 238 25.0 5 01/30/2017 16:12 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:15 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0897 0.00500 1 01/27/2017 13:44 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:44 WG947085

Boron 1.29 0.200 1 01/27/2017 13:44 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:44 WG947085

Calcium 191 1.00 1 01/27/2017 13:44 WG947085

Chromium ND 0.0100 1 01/27/2017 13:44 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:44 WG947085

Lithium 0.0494 0.0150 1 01/27/2017 13:44 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:44 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:49 WG946971

Arsenic 0.0107 0.00200 1 02/03/2017 12:49 WG946971

Lead ND 0.00200 1 02/03/2017 15:47 WG946971

Selenium ND 0.00200 1 02/03/2017 12:49 WG946971

Thallium ND 0.00200 1 02/03/2017 15:47 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 8 6 0 8 4

MW-1B
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  1 3 : 0 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 568 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.63 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-06 WG947292: 6.63 at 20.8c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 14.0 1.00 1 01/27/2017 19:05 WG947034

Fluoride 0.193 0.100 1 01/27/2017 19:05 WG947034

Sulfate 34.7 25.0 5 01/30/2017 16:22 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:18 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.232 0.00500 1 01/27/2017 13:47 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:47 WG947085

Boron ND 0.200 1 01/27/2017 13:47 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:47 WG947085

Calcium 168 1.00 1 01/27/2017 13:47 WG947085

Chromium ND 0.0100 1 01/27/2017 13:47 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:47 WG947085

Lithium 0.0182 0.0150 1 01/27/2017 13:47 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:47 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 12:52 WG946971

Arsenic ND 0.00200 1 02/03/2017 12:52 WG946971

Lead ND 0.00200 1 02/03/2017 15:50 WG946971

Selenium ND 0.00200 1 02/03/2017 12:52 WG946971

Thallium ND 0.00200 1 02/03/2017 15:50 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 8 6 0 8 4

BA POND
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  1 0 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 652 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.96 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-07 WG947292: 7.96 at 19.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.1 1.00 1 01/27/2017 19:21 WG947034

Fluoride 0.542 0.100 1 01/27/2017 19:21 WG947034

Sulfate 303 25.0 5 01/30/2017 16:32 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:20 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.223 0.00500 1 01/27/2017 13:49 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:49 WG947085

Boron 1.59 0.200 1 01/27/2017 13:49 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:49 WG947085

Calcium 121 1.00 1 01/27/2017 13:49 WG947085

Chromium ND 0.0100 1 01/27/2017 13:49 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:49 WG947085

Lithium 0.0218 0.0150 1 01/27/2017 13:49 WG947085

Molybdenum 0.0412 0.00500 1 01/27/2017 13:49 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony 0.00302 0.00200 1 02/03/2017 13:22 WG946971

Arsenic 0.00497 0.00200 1 02/03/2017 13:22 WG946971

Lead ND 0.00200 1 02/03/2017 15:54 WG946971

Selenium ND 0.00200 1 02/03/2017 13:22 WG946971

Thallium ND 0.00200 1 02/03/2017 15:54 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 8 6 0 8 4

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  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 581 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.69 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-08 WG947292: 6.69 at 20.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 13.9 1.00 1 01/27/2017 19:37 WG947034

Fluoride 0.200 0.100 1 01/27/2017 19:37 WG947034

Sulfate 37.9 5.00 1 01/30/2017 16:43 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:22 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.230 0.00500 1 01/27/2017 13:52 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:52 WG947085

Boron ND 0.200 1 01/27/2017 13:52 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:52 WG947085

Calcium 168 1.00 1 01/27/2017 13:52 WG947085

Chromium ND 0.0100 1 01/27/2017 13:52 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:52 WG947085

Lithium 0.0175 0.0150 1 01/27/2017 13:52 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:52 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 13:26 WG946971

Arsenic ND 0.00200 1 02/03/2017 13:26 WG946971

Lead ND 0.00200 1 02/03/2017 15:57 WG946971

Selenium ND 0.00200 1 02/03/2017 13:26 WG946971

Thallium ND 0.00200 1 02/03/2017 15:57 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 8 8 6 0 8 4

DUP-2
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 4 / 1 7  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 659 10.0 1 01/31/2017 23:31 WG947994

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.01 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-09 WG947292: 8.01 at 20.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 25.4 1.00 1 01/27/2017 20:09 WG947034

Fluoride 0.603 0.100 1 01/27/2017 20:09 WG947034

Sulfate 304 25.0 5 01/30/2017 17:03 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 10:38 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.225 0.00500 1 01/27/2017 13:55 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:55 WG947085

Boron 1.59 0.200 1 01/27/2017 13:55 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:55 WG947085

Calcium 120 1.00 1 01/27/2017 13:55 WG947085

Chromium ND 0.0100 1 01/27/2017 13:55 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:55 WG947085

Lithium 0.0221 0.0150 1 01/27/2017 13:55 WG947085

Molybdenum 0.0408 0.00500 1 01/27/2017 13:55 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony 0.00210 0.00200 1 02/03/2017 13:29 WG946971

Arsenic 0.00426 0.00200 1 02/03/2017 13:29 WG946971

Lead ND 0.00200 1 02/03/2017 16:01 WG946971

Selenium 0.00205 0.00200 1 02/03/2017 13:29 WG946971

Thallium ND 0.00200 1 02/03/2017 16:01 WG946971
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 8 8 6 0 8 4

MO RIVER
C o l l e c t e d  d a t e / t i m e :   0 1 / 2 3 / 1 7  1 1 : 3 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 439 10.0 1 01/30/2017 21:11 WG947817

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.62 1 01/30/2017 11:00 WG947292

Sample Narrative: 

     9040C L886084-10 WG947292: 7.62 at 20.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 23.9 1.00 1 01/27/2017 20:25 WG947034

Fluoride 0.428 0.100 1 01/27/2017 20:25 WG947034

Sulfate 129 J5 50.0 10 01/30/2017 17:33 WG947581

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 01/27/2017 09:35 WG946916

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.224 0.00500 1 01/27/2017 13:17 WG947085

Beryllium ND 0.00200 1 01/27/2017 13:17 WG947085

Boron ND 0.200 1 01/27/2017 13:17 WG947085

Cadmium ND 0.00200 1 01/27/2017 13:17 WG947085

Calcium 74.8 1.00 1 01/27/2017 13:17 WG947085

Chromium 0.0104 B 0.0100 1 01/27/2017 13:17 WG947085

Cobalt ND 0.0100 1 01/27/2017 13:17 WG947085

Lithium 0.0414 0.0150 1 01/27/2017 13:17 WG947085

Molybdenum ND 0.00500 1 01/27/2017 13:17 WG947085

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 02/03/2017 11:56 WG946971

Arsenic 0.00711 0.00200 1 02/03/2017 11:56 WG946971

Lead 0.00659 0.00200 1 02/03/2017 11:56 WG946971

Selenium 0.00336 0.00200 1 02/03/2017 11:56 WG946971

Thallium ND 0.00200 1 02/03/2017 11:56 WG946971
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947817
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 8 8 6 0 8 4 - 0 1 , 0 4 , 0 5 , 1 0

Method Blank (MB)

(MB) R3193845-1  01/30/17 21:11

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L886084-01 Original Sample (OS) • Duplicate (DUP)

(OS) L886084-01  01/30/17 21:11 • (DUP) R3193845-4  01/30/17 21:11

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 734 760 1 3.48 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3193845-2  01/30/17 21:11 • (LCSD) R3193845-3  01/30/17 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 % % % % %

Dissolved Solids 8800 8650 8520 98.3 96.8 85.0-115 1.51 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947994
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 8 8 6 0 8 4 - 0 2 , 0 3 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3194237-1  01/31/17 23:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L886033-04 Original Sample (OS) • Duplicate (DUP)

(OS) L886033-04  01/31/17 23:31 • (DUP) R3194237-4  01/31/17 23:31

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 154 155 1 0.647 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3194237-2  01/31/17 23:31 • (LCSD) R3194237-3  01/31/17 23:31

 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 % % % % %

Dissolved Solids 8800 8550 8770 97.1 99.7 85.0-115 2.60 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947292
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 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L885870-01 Original Sample (OS) • Duplicate (DUP)

(OS) L885870-01  01/30/17 11:00 • (DUP) WG947292-3  01/30/17 11:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 7.02 7.02 1 0.000 1

L886349-02 Original Sample (OS) • Duplicate (DUP)

(OS) L886349-02  01/30/17 11:00 • (DUP) WG947292-4  01/30/17 11:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 7.89 7.90 1 0.127 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG947292-1  01/30/17 11:00 • (LCSD) WG947292-2  01/30/17 11:00

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.07 6.07 6.08 100 100 98.4-102 0.165 1

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L886084 02/06/17 09:11 19 of 30

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L886084 02/06/17 16:55 19 of 30



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947034
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 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3193387-1  01/27/17 07:20

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L885748-02 Original Sample (OS) • Duplicate (DUP)

(OS) L885748-02  01/27/17 15:54 • (DUP) R3193387-4  01/27/17 16:10

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 65.2 64.9 1 0 15

Fluoride 1.15 1.15 1 0 15

L886084-08 Original Sample (OS) • Duplicate (DUP)

(OS) L886084-08  01/27/17 19:37 • (DUP) R3193387-6  01/27/17 19:53

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 13.9 13.7 1 1 15

Fluoride 0.200 0.186 1 8 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3193387-2  01/27/17 07:36 • (LCSD) R3193387-3  01/27/17 07:52

 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 39.7 39.4 99 99 80-120 1 15

Fluoride 8.00 8.23 8.21 103 103 80-120 0 15

L886084-03 Original Sample (OS) • Matrix Spike (MS)

(OS) L886084-03  01/27/17 17:13 • (MS) R3193387-5  01/27/17 17:29

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 11.2 62.2 102 1 80-120

Fluoride 5.00 0.172 5.12 99 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947034
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 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L886084-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L886084-10  01/27/17 20:25 • (MS) R3193387-7  01/27/17 20:40 • (MSD) R3193387-8  01/27/17 21:28

 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 23.9 73.5 73.0 99 98 1 80-120 1 15

Fluoride 5.00 0.428 4.99 4.90 91 89 1 80-120 2 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947581
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 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3193803-1  01/30/17 12:04

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L886045-01 Original Sample (OS) • Duplicate (DUP)

(OS) L886045-01  01/30/17 14:31 • (DUP) R3193803-4  01/30/17 14:41

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate ND 1.11 1 0 J 15

L886084-08 Original Sample (OS) • Duplicate (DUP)

(OS) L886084-08  01/30/17 16:43 • (DUP) R3193803-6  01/30/17 16:53

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 37.9 37.9 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3193803-2  01/30/17 12:14 • (LCSD) R3193803-3  01/30/17 12:24

 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 39.8 39.8 100 100 80-120 0 15

L886051-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L886051-01  01/30/17 14:51 • (MS) R3193803-5  01/30/17 15:01

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 16.6 69.5 106 1 80-120

L886084-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L886084-10  01/30/17 17:33 • (MS) R3193803-7  01/30/17 17:44 • (MSD) R3193803-8  01/30/17 17:54

 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 50.0 129 193 179 128 99 10 80-120 J5 8 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG946916
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3193197-1  01/27/17 09:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3193197-2  01/27/17 09:30 • (LCSD) R3193197-3  01/27/17 09:32

 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 % % % % %

Mercury 0.00300 0.00320 0.00335 107 112 80-120 5 20

L886084-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L886084-10  01/27/17 09:35 • (MS) R3193197-4  01/27/17 09:42 • (MSD) R3193197-5  01/27/17 09:44

 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 % % % % %

Mercury 0.00300 ND 0.00325 0.00333 108 111 1 75-125 3 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG947085
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3193352-1  01/27/17 13:10

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium U 0.0463 1.00

Chromium 0.00154 J 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3193352-2  01/27/17 13:12 • (LCSD) R3193352-3  01/27/17 13:15

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 1.02 1.03 102 103 80-120 1 20

Beryllium 1.00 0.998 1.00 100 100 80-120 1 20

Boron 1.00 0.984 1.00 98 100 80-120 2 20

Cadmium 1.00 0.993 1.00 99 100 80-120 1 20

Calcium 10.0 9.72 9.76 97 98 80-120 0 20

Chromium 1.00 1.00 1.01 100 101 80-120 1 20

Cobalt 1.00 1.02 1.03 102 103 80-120 1 20

Lithium 1.00 1.01 1.01 101 101 80-120 1 20

Molybdenum 1.00 0.980 0.988 98 99 80-120 1 20

L886084-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L886084-10  01/27/17 13:17 • (MS) R3193352-5  01/27/17 13:23 • (MSD) R3193352-6  01/27/17 13:25

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.224 1.21 1.22 99 99 1 75-125 0 20

Beryllium 1.00 ND 1.01 1.01 101 101 1 75-125 0 20

Boron 1.00 ND 1.13 1.13 100 100 1 75-125 0 20

Cadmium 1.00 ND 0.998 1.00 100 100 1 75-125 0 20

Calcium 10.0 74.8 83.8 83.6 90 87 1 75-125 0 20

Chromium 1.00 0.0104 0.997 1.00 99 99 1 75-125 0 20

Cobalt 1.00 ND 1.05 1.04 104 104 1 75-125 0 20

Lithium 1.00 0.0414 1.05 1.05 100 101 1 75-125 1 20

Molybdenum 1.00 ND 0.963 0.964 96 96 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG946971
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 8 8 6 0 8 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3194738-1  02/03/17 11:45

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3194738-2  02/03/17 11:49 • (LCSD) R3194738-3  02/03/17 11:52

 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 0.0579 0.0549 0.0548 95 95 80-120 0 20

Arsenic 0.0500 0.0526 0.0528 105 106 80-120 0 20

Lead 0.0500 0.0553 0.0553 111 111 80-120 0 20

Selenium 0.0500 0.0540 0.0540 108 108 80-120 0 20

Thallium 0.0500 0.0536 0.0539 107 108 80-120 1 20

L886084-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L886084-10  02/03/17 11:56 • (MS) R3194738-5  02/03/17 12:03 • (MSD) R3194738-6  02/03/17 12:06

 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 0.0579 ND 0.0480 0.0491 83 85 1 75-125 2 20

Arsenic 0.0500 0.00711 0.0604 0.0608 107 107 1 75-125 1 20

Lead 0.0500 0.00659 0.0641 0.0660 115 119 1 75-125 3 20

Selenium 0.0500 0.00336 0.0592 0.0615 112 116 1 75-125 4 20

Thallium 0.0500 ND 0.0559 0.0575 111 114 1 75-125 3 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
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.
Rec. Recovery.

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.
J5 The sample matrix interfered with the ability to make any accurate determination; spike value is 

high.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 02,  2017

Kansas City Board of Public Utilities

Sample Delivery Group: L905439

Samples Received: 04/27/2017

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

May 02,  2017

[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

May 09,  2017
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A/GW02  L905439-01  GW JH 04/24/17 15:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974886 1 04/29/17 11:24 04/29/17 12:00 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 05:22 05/01/17 05:22 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:33 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 03:52 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 02:56 LAT

Collected by Collected date/time Received date/time

MW-3/GW02  L905439-02  GW JH 04/24/17 16:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974886 1 04/29/17 11:24 04/29/17 12:00 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 05:40 05/01/17 05:40 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 09:42 05/01/17 09:42 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:35 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 03:55 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:00 LAT

Collected by Collected date/time Received date/time

MW-4/GW02  L905439-03  GW JH 04/24/17 16:55 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974886 1 04/29/17 11:24 04/29/17 12:00 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 11:44 05/01/17 11:44 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 14:19 05/01/17 14:19 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:05 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 03:41 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 02:35 LAT

Collected by Collected date/time Received date/time

MW-8A/GW02  L905439-04  GW JH 04/24/17 13:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974886 1 04/29/17 11:24 04/29/17 12:00 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 05:57 05/01/17 05:57 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 06:14 05/01/17 06:14 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:37 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 03:58 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:03 LAT

Collected by Collected date/time Received date/time

MW-10/GW02  L905439-05  GW JH 04/24/17 13:50 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974887 1 04/30/17 11:11 04/30/17 11:49 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 06:32 05/01/17 06:32 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 09:59 05/01/17 09:59 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:40 NJB
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10/GW02  L905439-05  GW JH 04/24/17 13:50 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:06 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:07 LAT

Collected by Collected date/time Received date/time

MW-12/GW02  L905439-06  GW JH 04/24/17 18:10 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:09 CCE

Collected by Collected date/time Received date/time

MW-1B/GW02  L905439-07  GW JH 04/25/17 09:30 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974901 1 04/29/17 11:59 04/29/17 12:39 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 07:24 05/01/17 07:24 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:42 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:12 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:10 LAT

Collected by Collected date/time Received date/time

BA POND/GW02  L905439-08  GW JH 04/25/17 16:15 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974901 1 04/29/17 11:59 04/29/17 12:39 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 07:59 05/01/17 07:59 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 10:16 05/01/17 10:16 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:44 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:15 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:14 LAT

Collected by Collected date/time Received date/time

DUP-1/GW02  L905439-09  GW JH 04/25/17 00:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974901 1 04/29/17 11:59 04/29/17 12:39 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 08:16 05/01/17 08:16 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 11:09 05/01/17 11:09 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:46 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:18 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:17 LAT

Collected by Collected date/time Received date/time

DUP-2/GW02  L905439-10  GW JH 04/25/17 00:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974901 1 04/29/17 11:59 04/29/17 12:39 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 08:34 05/01/17 08:34 KCF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-2/GW02  L905439-10  GW JH 04/25/17 00:00 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:49 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:21 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:21 LAT

Collected by Collected date/time Received date/time

MO RIVER/GW02  L905439-11  GW JH 04/25/17 15:50 04/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG974902 1 04/29/17 12:27 04/30/17 11:17 MMF

Wet Chemistry by Method 9040C WG974677 1 04/28/17 09:05 04/28/17 09:05 MA

Wet Chemistry by Method 9056A WG975159 1 05/01/17 08:51 05/01/17 08:51 KCF

Wet Chemistry by Method 9056A WG975159 5 05/01/17 11:26 05/01/17 11:26 KCF

Mercury by Method 7470A WG974841 1 04/29/17 07:01 05/01/17 12:51 NJB

Metals (ICP) by Method 6010B WG974753 1 04/28/17 16:55 05/01/17 04:24 CCE

Metals (ICPMS) by Method 6020 WG974750 1 04/28/17 18:30 05/01/17 03:24 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.  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
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 0 5 4 3 9

MW-2A/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  1 5 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 508 10.0 1 04/29/2017 12:00 WG974886

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.00 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-01 WG974677: 7.00 at 10.0c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.83 1.00 1 05/01/2017 05:22 WG975159

Fluoride 0.181 0.100 1 05/01/2017 05:22 WG975159

Sulfate 81.6 5.00 1 05/01/2017 05:22 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:33 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0796 0.00500 1 05/01/2017 03:52 WG974753

Beryllium ND 0.00200 1 05/01/2017 03:52 WG974753

Boron ND 0.200 1 05/01/2017 03:52 WG974753

Cadmium ND 0.00200 1 05/01/2017 03:52 WG974753

Calcium 128 1.00 1 05/01/2017 03:52 WG974753

Chromium ND 0.0100 1 05/01/2017 03:52 WG974753

Cobalt ND 0.0100 1 05/01/2017 03:52 WG974753

Lithium 0.0305 0.0150 1 05/01/2017 03:52 WG974753

Molybdenum ND 0.00500 1 05/01/2017 03:52 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 02:56 WG974750

Arsenic 0.00381 0.00200 1 05/01/2017 02:56 WG974750

Lead ND 0.00200 1 05/01/2017 02:56 WG974750

Selenium ND 0.00200 1 05/01/2017 02:56 WG974750

Thallium ND 0.00200 1 05/01/2017 02:56 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 0 5 4 3 9

MW-3/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  1 6 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 715 10.0 1 04/29/2017 12:00 WG974886

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.85 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-02 WG974677: 6.85 at 10.8c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 7.83 1.00 1 05/01/2017 05:40 WG975159

Fluoride 0.136 0.100 1 05/01/2017 05:40 WG975159

Sulfate 115 25.0 5 05/01/2017 09:42 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:35 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.145 0.00500 1 05/01/2017 03:55 WG974753

Beryllium ND 0.00200 1 05/01/2017 03:55 WG974753

Boron ND 0.200 1 05/01/2017 03:55 WG974753

Cadmium ND 0.00200 1 05/01/2017 03:55 WG974753

Calcium 191 1.00 1 05/01/2017 03:55 WG974753

Chromium ND 0.0100 1 05/01/2017 03:55 WG974753

Cobalt ND 0.0100 1 05/01/2017 03:55 WG974753

Lithium 0.0548 0.0150 1 05/01/2017 03:55 WG974753

Molybdenum ND 0.00500 1 05/01/2017 03:55 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:00 WG974750

Arsenic ND 0.00200 1 05/01/2017 03:00 WG974750

Lead ND 0.00200 1 05/01/2017 03:00 WG974750

Selenium ND 0.00200 1 05/01/2017 03:00 WG974750

Thallium ND 0.00200 1 05/01/2017 03:00 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 0 5 4 3 9

MW-4/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  1 6 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 840 10.0 1 04/29/2017 12:00 WG974886

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.86 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-03 WG974677: 6.86 at 10.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 12.4 1.00 1 05/01/2017 11:44 WG975159

Fluoride 0.119 0.100 1 05/01/2017 11:44 WG975159

Sulfate 148 25.0 5 05/01/2017 14:19 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:05 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.151 0.00500 1 05/01/2017 03:41 WG974753

Beryllium ND 0.00200 1 05/01/2017 03:41 WG974753

Boron ND 0.200 1 05/01/2017 03:41 WG974753

Cadmium ND 0.00200 1 05/01/2017 03:41 WG974753

Calcium 224 V 1.00 1 05/01/2017 03:41 WG974753

Chromium ND 0.0100 1 05/01/2017 03:41 WG974753

Cobalt ND 0.0100 1 05/01/2017 03:41 WG974753

Lithium 0.0442 0.0150 1 05/01/2017 03:41 WG974753

Molybdenum ND 0.00500 1 05/01/2017 03:41 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 02:35 WG974750

Arsenic ND 0.00200 1 05/01/2017 02:35 WG974750

Lead ND 0.00200 1 05/01/2017 02:35 WG974750

Selenium ND 0.00200 1 05/01/2017 02:35 WG974750

Thallium ND 0.00200 1 05/01/2017 02:35 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 0 5 4 3 9

MW-8A/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  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 880 10.0 1 04/29/2017 12:00 WG974886

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.91 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-04 WG974677: 6.91 at 11.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 29.6 1.00 1 05/01/2017 05:57 WG975159

Fluoride 0.370 0.100 1 05/01/2017 05:57 WG975159

Sulfate 383 25.0 5 05/01/2017 06:14 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:37 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0565 0.00500 1 05/01/2017 03:58 WG974753

Beryllium ND 0.00200 1 05/01/2017 03:58 WG974753

Boron 2.26 0.200 1 05/01/2017 03:58 WG974753

Cadmium ND 0.00200 1 05/01/2017 03:58 WG974753

Calcium 126 1.00 1 05/01/2017 03:58 WG974753

Chromium ND 0.0100 1 05/01/2017 03:58 WG974753

Cobalt ND 0.0100 1 05/01/2017 03:58 WG974753

Lithium 0.0275 0.0150 1 05/01/2017 03:58 WG974753

Molybdenum 0.00685 0.00500 1 05/01/2017 03:58 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:03 WG974750

Arsenic 0.0232 0.00200 1 05/01/2017 03:03 WG974750

Lead ND 0.00200 1 05/01/2017 03:03 WG974750

Selenium ND 0.00200 1 05/01/2017 03:03 WG974750

Thallium ND 0.00200 1 05/01/2017 03:03 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 0 5 4 3 9

MW-10/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  1 3 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 709 10.0 1 04/30/2017 11:49 WG974887

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.01 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-05 WG974677: 7.01 at 10.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.6 1.00 1 05/01/2017 06:32 WG975159

Fluoride 0.161 0.100 1 05/01/2017 06:32 WG975159

Sulfate 193 25.0 5 05/01/2017 09:59 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:40 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0880 0.00500 1 05/01/2017 04:06 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:06 WG974753

Boron 1.24 0.200 1 05/01/2017 04:06 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:06 WG974753

Calcium 157 1.00 1 05/01/2017 04:06 WG974753

Chromium ND 0.0100 1 05/01/2017 04:06 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:06 WG974753

Lithium 0.0399 0.0150 1 05/01/2017 04:06 WG974753

Molybdenum ND 0.00500 1 05/01/2017 04:06 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:07 WG974750

Arsenic 0.0143 0.00200 1 05/01/2017 03:07 WG974750

Lead ND 0.00200 1 05/01/2017 03:07 WG974750

Selenium ND 0.00200 1 05/01/2017 03:07 WG974750

Thallium ND 0.00200 1 05/01/2017 03:07 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 0 5 4 3 9

MW-12/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 4 / 1 7  1 8 : 1 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Boron ND 0.200 1 05/01/2017 04:09 WG974753
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 0 5 4 3 9

MW-1B/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 5 / 1 7  0 9 : 3 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 467 10.0 1 04/29/2017 12:39 WG974901

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.43 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-07 WG974677: 6.43 at 11.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 16.6 1.00 1 05/01/2017 07:24 WG975159

Fluoride 0.129 0.100 1 05/01/2017 07:24 WG975159

Sulfate 16.7 5.00 1 05/01/2017 07:24 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:42 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.214 0.00500 1 05/01/2017 04:12 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:12 WG974753

Boron ND 0.200 1 05/01/2017 04:12 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:12 WG974753

Calcium 129 1.00 1 05/01/2017 04:12 WG974753

Chromium ND 0.0100 1 05/01/2017 04:12 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:12 WG974753

Lithium 0.0214 0.0150 1 05/01/2017 04:12 WG974753

Molybdenum ND 0.00500 1 05/01/2017 04:12 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:10 WG974750

Arsenic ND 0.00200 1 05/01/2017 03:10 WG974750

Lead ND 0.00200 1 05/01/2017 03:10 WG974750

Selenium ND 0.00200 1 05/01/2017 03:10 WG974750

Thallium ND 0.00200 1 05/01/2017 03:10 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 0 5 4 3 9

BA POND/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 5 / 1 7  1 6 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 702 10.0 1 04/29/2017 12:39 WG974901

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.55 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-08 WG974677: 8.55 at 12.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 29.5 1.00 1 05/01/2017 07:59 WG975159

Fluoride 0.588 0.100 1 05/01/2017 07:59 WG975159

Sulfate 388 25.0 5 05/01/2017 10:16 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:44 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.146 0.00500 1 05/01/2017 04:15 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:15 WG974753

Boron 1.81 0.200 1 05/01/2017 04:15 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:15 WG974753

Calcium 126 1.00 1 05/01/2017 04:15 WG974753

Chromium ND 0.0100 1 05/01/2017 04:15 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:15 WG974753

Lithium 0.0314 0.0150 1 05/01/2017 04:15 WG974753

Molybdenum 0.0529 0.00500 1 05/01/2017 04:15 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:14 WG974750

Arsenic ND 0.00200 1 05/01/2017 03:14 WG974750

Lead ND 0.00200 1 05/01/2017 03:14 WG974750

Selenium ND 0.00200 1 05/01/2017 03:14 WG974750

Thallium ND 0.00200 1 05/01/2017 03:14 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 0 5 4 3 9

DUP-1/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 5 / 1 7  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 7150 10.0 1 04/29/2017 12:39 WG974901

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.57 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-09 WG974677: 8.57 at 12.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 29.7 1.00 1 05/01/2017 08:16 WG975159

Fluoride 0.611 0.100 1 05/01/2017 08:16 WG975159

Sulfate 380 25.0 5 05/01/2017 11:09 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:46 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.145 0.00500 1 05/01/2017 04:18 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:18 WG974753

Boron 1.82 0.200 1 05/01/2017 04:18 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:18 WG974753

Calcium 125 1.00 1 05/01/2017 04:18 WG974753

Chromium ND 0.0100 1 05/01/2017 04:18 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:18 WG974753

Lithium 0.0291 0.0150 1 05/01/2017 04:18 WG974753

Molybdenum 0.0523 0.00500 1 05/01/2017 04:18 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:17 WG974750

Arsenic ND 0.00200 1 05/01/2017 03:17 WG974750

Lead ND 0.00200 1 05/01/2017 03:17 WG974750

Selenium ND 0.00200 1 05/01/2017 03:17 WG974750

Thallium ND 0.00200 1 05/01/2017 03:17 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 9 0 5 4 3 9

DUP-2/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 5 / 1 7  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 478 10.0 1 04/29/2017 12:39 WG974901

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.02 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-10 WG974677: 7.02 at 11.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.88 1.00 1 05/01/2017 08:34 WG975159

Fluoride 0.191 0.100 1 05/01/2017 08:34 WG975159

Sulfate 82.5 5.00 1 05/01/2017 08:34 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:49 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0796 0.00500 1 05/01/2017 04:21 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:21 WG974753

Boron ND 0.200 1 05/01/2017 04:21 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:21 WG974753

Calcium 130 1.00 1 05/01/2017 04:21 WG974753

Chromium ND 0.0100 1 05/01/2017 04:21 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:21 WG974753

Lithium 0.0305 0.0150 1 05/01/2017 04:21 WG974753

Molybdenum ND 0.00500 1 05/01/2017 04:21 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:21 WG974750

Arsenic 0.00326 0.00200 1 05/01/2017 03:21 WG974750

Lead ND 0.00200 1 05/01/2017 03:21 WG974750

Selenium ND 0.00200 1 05/01/2017 03:21 WG974750

Thallium ND 0.00200 1 05/01/2017 03:21 WG974750
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 9 0 5 4 3 9

MO RIVER/GW02
C o l l e c t e d  d a t e / t i m e :   0 4 / 2 5 / 1 7  1 5 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 533 10.0 1 04/30/2017 11:17 WG974902

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.28 T8 1 04/28/2017 09:05 WG974677

Sample Narrative: 

     9040C L905439-11 WG974677: 8.28 at 13.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 19.8 1.00 1 05/01/2017 08:51 WG975159

Fluoride 0.382 0.100 1 05/01/2017 08:51 WG975159

Sulfate 197 25.0 5 05/01/2017 11:26 WG975159

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/01/2017 12:51 WG974841

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.152 0.00500 1 05/01/2017 04:24 WG974753

Beryllium ND 0.00200 1 05/01/2017 04:24 WG974753

Boron ND 0.200 1 05/01/2017 04:24 WG974753

Cadmium ND 0.00200 1 05/01/2017 04:24 WG974753

Calcium 80.8 1.00 1 05/01/2017 04:24 WG974753

Chromium ND 0.0100 1 05/01/2017 04:24 WG974753

Cobalt ND 0.0100 1 05/01/2017 04:24 WG974753

Lithium 0.0468 0.0150 1 05/01/2017 04:24 WG974753

Molybdenum ND 0.00500 1 05/01/2017 04:24 WG974753

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 05/01/2017 03:24 WG974750

Arsenic 0.00437 0.00200 1 05/01/2017 03:24 WG974750

Lead 0.00310 B 0.00200 1 05/01/2017 03:24 WG974750

Selenium 0.00286 0.00200 1 05/01/2017 03:24 WG974750

Thallium ND 0.00200 1 05/01/2017 03:24 WG974750
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974886
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 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3214683-1  04/29/17 12:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L905511-01 Original Sample (OS) • Duplicate (DUP)

(OS) L905511-01  04/29/17 12:00 • (DUP) R3214683-4  04/29/17 12:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 1860 1860 1 0.269 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214683-2  04/29/17 12:00 • (LCSD) R3214683-3  04/29/17 12:00

 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 8560 8630 97.3 98.1 85.0-115 0.814 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974887
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 0 5 4 3 9 - 0 5

Method Blank (MB)

(MB) R3215013-1  04/30/17 11:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L905226-01 Original Sample (OS) • Duplicate (DUP)

(OS) L905226-01  04/30/17 11:49 • (DUP) R3215013-4  04/30/17 11:49

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 1770 1760 1 0.567 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3215013-2  04/30/17 11:49 • (LCSD) R3215013-3  04/30/17 11:49

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Dissolved Solids 8800 8610 8590 97.8 97.6 85.0-115 0.233 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974901
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 0 5 4 3 9 - 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3214732-1  04/29/17 12:39

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L905439-10 Original Sample (OS) • Duplicate (DUP)

(OS) L905439-10  04/29/17 12:39 • (DUP) R3214732-4  04/29/17 12:39

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 478 479 1 0.209 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214732-2  04/29/17 12:39 • (LCSD) R3214732-3  04/29/17 12:39

 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 8660 8640 98.4 98.2 85.0-115 0.231 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974902
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 0 5 4 3 9 - 1 1

Method Blank (MB)

(MB) R3215024-1  04/30/17 11:17

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L905562-03 Original Sample (OS) • Duplicate (DUP)

(OS) L905562-03  04/30/17 11:17 • (DUP) R3215024-4  04/30/17 11:17

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 4290 4470 1 4.23 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3215024-2  04/30/17 11:17 • (LCSD) R3215024-3  04/30/17 11:17

 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 8610 8630 97.8 98.1 85.0-115 0.232 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974677
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 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L905205-01 Original Sample (OS) • Duplicate (DUP)

(OS) L905205-01  04/28/17 09:05 • (DUP) WG974677-3  04/28/17 09:05

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.97 7.00 1 0.429 T8 1

L905480-01 Original Sample (OS) • Duplicate (DUP)

(OS) L905480-01  04/28/17 09:05 • (DUP) WG974677-4  04/28/17 09:05

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.99 7.98 1 0.125 T8 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG974677-1  04/28/17 09:05 • (LCSD) WG974677-2  04/28/17 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 7.50 7.49 7.49 99.9 99.9 98.7-101 0.000 1
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG975159
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 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3214767-1  05/01/17 00:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate 0.0778 J 0.0774 5.00

L905409-01 Original Sample (OS) • Duplicate (DUP)

(OS) L905409-01  05/01/17 02:10 • (DUP) R3214767-4  05/01/17 02:28

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 12.7 12.1 1 5 15

Fluoride ND 0.000 1 0 15

Sulfate ND 3.61 1 0 15

L905439-07 Original Sample (OS) • Duplicate (DUP)

(OS) L905439-07  05/01/17 07:24 • (DUP) R3214767-6  05/01/17 07:41

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 16.6 16.6 1 0 15

Fluoride 0.129 0.126 1 2 15

Sulfate 16.7 16.7 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214767-2  05/01/17 01:01 • (LCSD) R3214767-3  05/01/17 01:18

 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 % % % % %

Chloride 40.0 39.8 39.8 99 99 80-120 0 15

Fluoride 8.00 8.03 8.03 100 100 80-120 0 15

Sulfate 40.0 40.1 40.1 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG975159
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 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L905409-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L905409-02  05/01/17 02:45 • (MS) R3214767-5  05/01/17 03:03

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 ND 52.1 102 1 80-120

Fluoride 5.00 ND 5.16 103 1 80-120

Sulfate 50.0 ND 51.2 102 1 80-120

L905439-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L905439-03  05/01/17 11:44 • (MS) R3214767-7  05/01/17 12:01 • (MSD) R3214767-8  05/01/17 12:18

 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 % % % % %

Chloride 50.0 12.4 63.6 63.4 102 102 1 80-120 0 15

Fluoride 5.00 0.119 5.24 5.22 102 102 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974841
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 9 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3214678-1  05/01/17 11:54

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214678-6  05/01/17 12:17 • (LCSD) R3214678-7  05/01/17 12:19

 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 0.00290 0.00288 97 96 80-120 1 20

L905439-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L905439-03  05/01/17 12:05 • (MS) R3214678-4  05/01/17 12:08 • (MSD) R3214678-5  05/01/17 12:10

 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 0.00270 0.00249 90 83 1 75-125 8 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974753
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 0 5 4 3 9 - 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) R3214572-1  05/01/17 03:32

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium U 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214572-2  05/01/17 03:35 • (LCSD) R3214572-3  05/01/17 03:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Barium 1.00 1.00 1.00 100 100 80-120 0 20

Beryllium 1.00 1.01 1.01 101 101 80-120 1 20

Boron 1.00 0.938 0.955 94 96 80-120 2 20

Cadmium 1.00 0.998 0.999 100 100 80-120 0 20

Calcium 10.0 9.62 9.69 96 97 80-120 1 20

Chromium 1.00 0.970 0.973 97 97 80-120 0 20

Cobalt 1.00 1.00 1.00 100 100 80-120 0 20

Lithium 1.00 0.984 0.995 98 100 80-120 1 20

Molybdenum 1.00 0.991 0.997 99 100 80-120 1 20

L905439-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L905439-03  05/01/17 03:41 • (MS) R3214572-5  05/01/17 03:46 • (MSD) R3214572-6  05/01/17 03:49

 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 0.151 1.11 1.15 96 100 1 75-125 3 20

Beryllium 1.00 ND 0.982 1.02 98 102 1 75-125 4 20

Boron 1.00 ND 1.06 1.09 93 96 1 75-125 3 20

Cadmium 1.00 ND 1.00 1.04 100 104 1 75-125 4 20

Calcium 10.0 224 231 231 65 66 1 75-125 V V 0 20

Chromium 1.00 ND 0.938 0.982 94 98 1 75-125 5 20

Cobalt 1.00 ND 0.991 1.03 99 103 1 75-125 3 20

Lithium 1.00 0.0442 1.03 1.08 99 104 1 75-125 5 20

Molybdenum 1.00 ND 0.968 1.01 97 101 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG974750
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 0 5 4 3 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3214583-1  05/01/17 02:24

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.00025 0.00200

Lead 0.000314 J 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3214583-2  05/01/17 02:28 • (LCSD) R3214583-3  05/01/17 02:32

 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 % % % % %

Antimony 0.0500 0.0484 0.0489 97 98 80-120 1 20

Arsenic 0.0500 0.0470 0.0461 94 92 80-120 2 20

Lead 0.0500 0.0476 0.0472 95 94 80-120 1 20

Selenium 0.0500 0.0464 0.0470 93 94 80-120 1 20

Thallium 0.0500 0.0462 0.0459 92 92 80-120 1 20

L905439-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L905439-03  05/01/17 02:35 • (MS) R3214583-5  05/01/17 02:42 • (MSD) R3214583-6  05/01/17 02:46

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony 0.0500 ND 0.0502 0.0497 100 99 1 75-125 1 20

Arsenic 0.0500 ND 0.0467 0.0465 92 92 1 75-125 0 20

Lead 0.0500 ND 0.0468 0.0469 94 94 1 75-125 0 20

Selenium 0.0500 ND 0.0495 0.0477 96 93 1 75-125 4 20

Thallium 0.0500 ND 0.0462 0.0461 92 92 1 75-125 0 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.

MDL Method Detection Limit.

RDL Reported Detection Limit.

ND Not detected at the Reporting Limit (or MDL where applicable).

U Not detected at the Reporting Limit (or MDL where applicable).

RPD Relative Percent Difference.

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.

Rec. Recovery.

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.

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.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4.

 Utah 6157585858 

 Vermont VT2006 

 Virginia 109 

 Washington C1915 

 West Virginia 233 

 Wisconsin 9980939910 

 Wyoming A2LA 

 AIHA-LAP,LLC                       100789 

 DOD 1461.01 

 USDA S-67674

 Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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Case Narrative

Lab No: 20170354

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 12 sample(s) received under chain of custody by ESC Lab Sciences on 

4/27/2017 1:52:24 PM. These samples are associated with your KCBPU Nearman project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

L905547

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



2 of 5

Date Reported 05/25/17

Date Received 04/27/17

Lab Number 20170354

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170354-01

Client ID MW-2A

Date Sampled

Matrix

4/24/2017 3:00:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.214 +/- 0.880Combined Radium 0.625

pCi/l0.214 +/- 0.169 SD05/17/17SM 7500 Ra B M*Radium-226 0.227 05/15/17

pCi/l-0.018 +/- 0.711 JR05/22/17EPA 904*Radium-228 0.398 05/17/17

Lab ID 20170354-02

Client ID MW-3

Date Sampled

Matrix

4/24/2017 4:00:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.27 +/- 0.856Combined Radium 0.622

pCi/l0.192 +/- 0.170 SD05/17/17SM 7500 Ra B M*Radium-226 0.233 05/15/17

pCi/l1.08 +/- 0.686 JR05/22/17EPA 904*Radium-228 0.389 05/17/17

Lab ID 20170354-03

Client ID MW-4

Date Sampled

Matrix

4/24/2017 4:55:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.191 +/- 1.00Combined Radium 0.677

pCi/l0.191 +/- 0.148 SD05/18/17SM 7500 Ra B M*Radium-226 0.167 05/17/17

pCi/l-0.549 +/- 0.854 JR05/22/17EPA 904*Radium-228 0.510 05/17/17

Lab ID 20170354-04

Client ID MW-8A

Date Sampled

Matrix

4/24/2017 1:00:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.07 +/- 0.759Combined Radium 0.516

pCi/l0.240 +/- 0.173 SD05/19/17SM 7500 Ra B M*Radium-226 0.187 05/15/17

pCi/l0.832 +/- 0.586 JR05/22/17EPA 904*Radium-228 0.329 05/17/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/25/17

Date Received 04/27/17

Lab Number 20170354

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170354-05

Client ID MW-10

Date Sampled

Matrix

4/24/2017 1:50:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.848 +/- 0.712Combined Radium 0.864

pCi/l0.233 +/- 0.210 SD05/19/17SM 7500 Ra B M*Radium-226 0.294 05/17/17

pCi/l0.615 +/- 0.502 JR05/22/17EPA 904*Radium-228 0.570 05/17/17

Lab ID 20170354-06

Client ID MW-1B

Date Sampled

Matrix

4/25/2017 6:10:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.12 +/- 0.600Combined Radium 0.739

pCi/l0.186 +/- 0.157 SD05/19/17SM 7500 Ra B M*Radium-226 0.214 05/17/17

pCi/l0.932 +/- 0.443 JR05/22/17EPA 904*Radium-228 0.525 05/17/17

Lab ID 20170354-07

Client ID BA POND

Date Sampled

Matrix

4/25/2017 9:30:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.023 +/- 0.704Combined Radium 1.01

pCi/l0.023 +/- 0.206 SD05/19/17SM 7500 Ra B M*Radium-226 0.340 05/17/17

pCi/l-0.393 +/- 0.498 JR05/22/17EPA 904*Radium-228 0.665 05/17/17

Lab ID 20170354-08

Client ID DUP-1

Date Sampled

Matrix

4/25/2017

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.165 +/- 0.675Combined Radium 1.04

pCi/l-0.445 +/- 0.20 SD05/19/17SM 7500 Ra B M*Radium-226 0.418 05/17/17

pCi/l0.165 +/- 0.475 JR05/22/17EPA 904*Radium-228 0.623 05/17/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/25/17

Date Received 04/27/17

Lab Number 20170354

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170354-09

Client ID DUP-2

Date Sampled

Matrix

4/24/2017

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.597 +/- 0.589Combined Radium 0.813

pCi/l-0.019 +/- 0.15 SD05/19/17SM 7500 Ra B M*Radium-226 0.277 05/17/17

pCi/l0.597 +/- 0.439 JR05/22/17EPA 904*Radium-228 0.536 05/17/17

Lab ID 20170354-10

Client ID MATRIX SPIKE

Date Sampled

Matrix

4/24/2017 4:55:00 PM

NPW

:

:

:

:

Radiochemical Analyses

% REC105 SD05/19/17SM 7500 Ra B M*Radium-226 05/17/17

% REC104 JR05/22/17EPA 904*Radium-228 05/17/17

Lab ID 20170354-11

Client ID MATRIX SPIKE DUPLICATE

Date Sampled

Matrix

4/24/2017 4:55:00 PM

NPW

:

:

:

:

Radiochemical Analyses

RPD15.6 SD05/19/17SM 7500 Ra B M*Radium-226 05/17/17

RPD4.05 JR05/22/17EPA 904*Radium-228 05/17/17

Lab ID 20170354-12

Client ID MO RIVER

Date Sampled

Matrix

4/25/2017 3:50:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.205 +/- 0.618Combined Radium 0.793

pCi/l0.205 +/- 0.165 SD05/19/17SM 7500 Ra B M*Radium-226 0.222 05/17/17

pCi/l-0.214 +/- 0.453 JR05/22/17EPA 904*Radium-228 0.571 05/17/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/25/17

Date Received 04/27/17

Lab Number 20170354

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Director of Radiochemistry

Ron Eidson

Lab Approval:

DUP

RPD

Batch IDMS

%REC

MSD

%REC       RPD

Parameter

QC Report

Blank LCS

%REC

LCSD

%REC       RPD

RER, NAD

or DER

NC 123.0 R1226105.0Radium-226 0.038 15.694.9 0.132

NC 122.0 R1225117.0Radium-226 -0.006 3.9120.0 2.570

NC 109.0 R3960104.0Radium-228 0.851 4.1104.0 0.829

*NELAC Certified Parameter           BDL = Below Detection Limit Page 5 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515













ANALYTICAL REPORT
August  04,  2017

Kansas City Board of Public Utilities

Sample Delivery Group: L925244

Samples Received: 07/27/2017

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

August  04,  2017

[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 
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L925244-01  GW Lewis Turner 07/25/17 15:15 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 15:56 07/29/17 15:56 DR

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 12:53 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:37 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 21:55 LAT

Collected by Collected date/time Received date/time

MW-3  L925244-02  GW Lewis Turner 07/25/17 16:20 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 16:10 07/29/17 16:10 DR

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 17:32 07/31/17 17:32 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 12:55 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:40 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 21:58 LAT

Collected by Collected date/time Received date/time

MW-4  L925244-03  GW Lewis Turner 07/26/17 09:35 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1004275 1 08/02/17 14:09 08/02/17 15:33 MMF

Wet Chemistry by Method 9040C WG1003760 1 07/31/17 09:43 07/31/17 09:43 TH

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 16:25 07/29/17 16:25 DR

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 17:58 07/31/17 17:58 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 12:46 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 11:58 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 21:40 LAT

Collected by Collected date/time Received date/time

MW-8A  L925244-04  GW Lewis Turner 07/25/17 12:20 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003760 1 07/31/17 09:43 07/31/17 09:43 TH

Wet Chemistry by Method 9056A WG1004340 1 07/31/17 18:10 07/31/17 18:10 SAM

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 18:23 07/31/17 18:23 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 12:57 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:42 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:02 LAT

Collected by Collected date/time Received date/time

MW-10  L925244-05  GW Lewis Turner 07/25/17 14:10 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 17:10 07/29/17 17:10 DR

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 18:36 07/31/17 18:36 SAM
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L925244-05  GW Lewis Turner 07/25/17 14:10 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:00 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:45 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:13 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 13:31 LAT

Collected by Collected date/time Received date/time

MW-12  L925244-06  GW Lewis Turner 07/26/17 08:50 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:52 CCE

Collected by Collected date/time Received date/time

MW-1B  L925244-07  GW Lewis Turner 07/24/17 15:50 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003491 1 07/28/17 20:31 07/28/17 20:53 EG

Wet Chemistry by Method 9040C WG1003758 1 08/01/17 08:21 08/01/17 08:21 TH

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 17:25 07/29/17 17:25 DR

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 19:15 07/31/17 19:15 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:07 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:55 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:16 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 14:51 LAT

Collected by Collected date/time Received date/time

BA POND  L925244-08  GW Lewis Turner 07/26/17 09:56 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1004276 1 08/02/17 16:25 08/02/17 17:21 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 18:10 07/29/17 18:10 DR

Wet Chemistry by Method 9056A WG1004340 10 07/31/17 19:28 07/31/17 19:28 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:09 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 12:57 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:20 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 14:55 LAT

Collected by Collected date/time Received date/time

DUP-1  L925244-09  GW Lewis Turner 07/25/17 00:00 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 18:25 07/29/17 18:25 DR

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:11 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 13:00 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:23 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 14:58 LAT

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L925244 08/04/17 16:44 4 of 35

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L925244 08/04/17 16:55 4 of 35



ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-2  L925244-10  GW Lewis Turner 07/26/17 00:00 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1004276 1 08/02/17 16:25 08/02/17 17:21 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 18:40 07/29/17 18:40 DR

Wet Chemistry by Method 9056A WG1004340 10 07/31/17 19:41 07/31/17 19:41 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:13 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 13:03 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:27 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 15:02 LAT

Collected by Collected date/time Received date/time

MO RIVER  L925244-11  GW Lewis Turner 07/25/17 10:15 07/27/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1003885 1 07/31/17 13:31 07/31/17 14:09 MMF

Wet Chemistry by Method 9040C WG1003455 1 07/28/17 15:13 07/28/17 15:13 GB

Wet Chemistry by Method 9056A WG1003767 1 07/29/17 18:55 07/29/17 18:55 DR

Wet Chemistry by Method 9056A WG1004340 5 07/31/17 19:54 07/31/17 19:54 SAM

Mercury by Method 7470A WG1003471 1 07/27/17 22:41 07/28/17 13:16 TRB

Metals (ICP) by Method 6010B WG1005113 1 08/02/17 23:42 08/03/17 13:05 CCE

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/03/17 22:31 LAT

Metals (ICPMS) by Method 6020 WG1005122 1 08/02/17 22:28 08/04/17 15:06 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.  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
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 2 5 2 4 4

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  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 512 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.94 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-01 WG1003455: 6.94 at 18.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.67 1.00 1 07/29/2017 15:56 WG1003767

Fluoride 0.189 0.100 1 07/29/2017 15:56 WG1003767

Sulfate 74.6 5.00 1 07/29/2017 15:56 WG1003767

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 12:53 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.111 0.00500 1 08/03/2017 12:37 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:37 WG1005113

Boron ND 0.200 1 08/03/2017 12:37 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:37 WG1005113

Calcium 138 1.00 1 08/03/2017 12:37 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:37 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:37 WG1005113

Lithium 0.0206 0.0150 1 08/03/2017 12:37 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 12:37 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 21:55 WG1005122

Arsenic 0.00578 0.00200 1 08/03/2017 21:55 WG1005122

Lead ND 0.00200 1 08/03/2017 21:55 WG1005122

Selenium ND 0.00200 1 08/03/2017 21:55 WG1005122

Thallium ND 0.00200 1 08/03/2017 21:55 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 2 5 2 4 4

MW-3
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  1 6 : 2 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 827 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.78 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-02 WG1003455: 6.78 at 18.4c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.69 1.00 1 07/29/2017 16:10 WG1003767

Fluoride 0.141 0.100 1 07/29/2017 16:10 WG1003767

Sulfate 143 25.0 5 07/31/2017 17:32 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 12:55 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.159 0.00500 1 08/03/2017 12:40 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:40 WG1005113

Boron 0.218 0.200 1 08/03/2017 12:40 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:40 WG1005113

Calcium 218 1.00 1 08/03/2017 12:40 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:40 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:40 WG1005113

Lithium 0.0461 0.0150 1 08/03/2017 12:40 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 12:40 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 21:58 WG1005122

Arsenic ND 0.00200 1 08/03/2017 21:58 WG1005122

Lead ND 0.00200 1 08/03/2017 21:58 WG1005122

Selenium 0.00411 0.00200 1 08/03/2017 21:58 WG1005122

Thallium ND 0.00200 1 08/03/2017 21:58 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 2 5 2 4 4

MW-4
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 6 / 1 7  0 9 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 736 10.0 1 08/02/2017 15:33 WG1004275

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.71 T8 1 07/31/2017 09:43 WG1003760

Sample Narrative: 

     L925244-03 WG1003760: 6.71 at 19.0c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.60 1.00 1 07/29/2017 16:25 WG1003767

Fluoride 0.135 0.100 1 07/29/2017 16:25 WG1003767

Sulfate 117 25.0 5 07/31/2017 17:58 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 12:46 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.140 0.00500 1 08/03/2017 11:58 WG1005113

Beryllium ND 0.00200 1 08/03/2017 11:58 WG1005113

Boron ND 0.200 1 08/03/2017 11:58 WG1005113

Cadmium ND 0.00200 1 08/03/2017 11:58 WG1005113

Calcium 193 V 1.00 1 08/03/2017 11:58 WG1005113

Chromium ND 0.0100 1 08/03/2017 11:58 WG1005113

Cobalt ND 0.0100 1 08/03/2017 11:58 WG1005113

Lithium 0.0353 0.0150 1 08/03/2017 11:58 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 11:58 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 21:40 WG1005122

Arsenic ND 0.00200 1 08/03/2017 21:40 WG1005122

Lead ND 0.00200 1 08/03/2017 21:40 WG1005122

Selenium 0.0220 0.00200 1 08/03/2017 21:40 WG1005122

Thallium ND 0.00200 1 08/03/2017 21:40 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 2 5 2 4 4

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  1 2 : 2 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1020 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.88 T8 1 07/31/2017 09:43 WG1003760

Sample Narrative: 

     L925244-04 WG1003760: 6.88 at 19.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 28.9 1.00 1 07/31/2017 18:10 WG1004340

Fluoride 0.325 0.100 1 07/31/2017 18:10 WG1004340

Sulfate 477 25.0 5 07/31/2017 18:23 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 12:57 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0539 0.00500 1 08/03/2017 12:42 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:42 WG1005113

Boron 2.40 0.200 1 08/03/2017 12:42 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:42 WG1005113

Calcium 161 1.00 1 08/03/2017 12:42 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:42 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:42 WG1005113

Lithium 0.0201 0.0150 1 08/03/2017 12:42 WG1005113

Molybdenum 0.00569 0.00500 1 08/03/2017 12:42 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:02 WG1005122

Arsenic 0.0145 0.00200 1 08/03/2017 22:02 WG1005122

Lead ND 0.00200 1 08/03/2017 22:02 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:02 WG1005122

Thallium ND 0.00200 1 08/03/2017 22:02 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 2 5 2 4 4

MW-10
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  1 4 : 1 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 852 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.88 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-05 WG1003455: 6.88 at 18.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 26.0 1.00 1 07/29/2017 17:10 WG1003767

Fluoride 0.143 0.100 1 07/29/2017 17:10 WG1003767

Sulfate 280 25.0 5 07/31/2017 18:36 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:00 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0748 0.00500 1 08/03/2017 12:45 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:45 WG1005113

Boron 1.29 0.200 1 08/03/2017 12:45 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:45 WG1005113

Calcium 193 1.00 1 08/03/2017 12:45 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:45 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:45 WG1005113

Lithium 0.0376 0.0150 1 08/03/2017 12:45 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 12:45 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:13 WG1005122

Arsenic 0.00612 0.00200 1 08/03/2017 22:13 WG1005122

Lead ND 0.00200 1 08/04/2017 13:31 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:13 WG1005122

Thallium ND 0.00200 1 08/04/2017 13:31 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 2 5 2 4 4

MW-12
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 6 / 1 7  0 8 : 5 0

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Boron ND 0.200 1 08/03/2017 12:52 WG1005113
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 2 5 2 4 4

MW-1B
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 4 / 1 7  1 5 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 785 10.0 1 07/28/2017 20:53 WG1003491

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.88 T8 1 08/01/2017 08:21 WG1003758

Sample Narrative: 

     L925244-07 WG1003758: 6.88 at 19.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 124 5.00 5 07/31/2017 19:15 WG1004340

Fluoride 0.119 0.100 1 07/29/2017 17:25 WG1003767

Sulfate 36.7 5.00 1 07/29/2017 17:25 WG1003767

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:07 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.343 0.00500 1 08/03/2017 12:55 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:55 WG1005113

Boron ND 0.200 1 08/03/2017 12:55 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:55 WG1005113

Calcium 199 1.00 1 08/03/2017 12:55 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:55 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:55 WG1005113

Lithium ND 0.0150 1 08/03/2017 12:55 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 12:55 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:16 WG1005122

Arsenic ND 0.00200 1 08/03/2017 22:16 WG1005122

Lead ND 0.00200 1 08/04/2017 14:51 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:16 WG1005122

Thallium ND 0.00200 1 08/04/2017 14:51 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 2 5 2 4 4

BA POND
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 6 / 1 7  0 9 : 5 6

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 660 10.0 1 08/02/2017 17:21 WG1004276

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.82 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-08 WG1003455: 8.82 at 17.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 31.4 1.00 1 07/29/2017 18:10 WG1003767

Fluoride 0.628 0.100 1 07/29/2017 18:10 WG1003767

Sulfate 422 50.0 10 07/31/2017 19:28 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:09 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.269 0.00500 1 08/03/2017 12:57 WG1005113

Beryllium ND 0.00200 1 08/03/2017 12:57 WG1005113

Boron 2.03 0.200 1 08/03/2017 12:57 WG1005113

Cadmium ND 0.00200 1 08/03/2017 12:57 WG1005113

Calcium 103 1.00 1 08/03/2017 12:57 WG1005113

Chromium ND 0.0100 1 08/03/2017 12:57 WG1005113

Cobalt ND 0.0100 1 08/03/2017 12:57 WG1005113

Lithium 0.0202 0.0150 1 08/03/2017 12:57 WG1005113

Molybdenum 0.0402 0.00500 1 08/03/2017 12:57 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:20 WG1005122

Arsenic 0.00300 0.00200 1 08/03/2017 22:20 WG1005122

Lead ND 0.00200 1 08/04/2017 14:55 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:20 WG1005122

Thallium ND 0.00200 1 08/04/2017 14:55 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 2 5 2 4 4

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  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 506 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 7.01 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-09 WG1003455: 7.01 at 19.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 9.67 1.00 1 07/29/2017 18:25 WG1003767

Fluoride 0.192 0.100 1 07/29/2017 18:25 WG1003767

Sulfate 74.7 5.00 1 07/29/2017 18:25 WG1003767

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:11 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.111 0.00500 1 08/03/2017 13:00 WG1005113

Beryllium ND 0.00200 1 08/03/2017 13:00 WG1005113

Boron ND 0.200 1 08/03/2017 13:00 WG1005113

Cadmium ND 0.00200 1 08/03/2017 13:00 WG1005113

Calcium 140 1.00 1 08/03/2017 13:00 WG1005113

Chromium ND 0.0100 1 08/03/2017 13:00 WG1005113

Cobalt ND 0.0100 1 08/03/2017 13:00 WG1005113

Lithium 0.0221 0.0150 1 08/03/2017 13:00 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 13:00 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:23 WG1005122

Arsenic 0.00553 0.00200 1 08/03/2017 22:23 WG1005122

Lead ND 0.00200 1 08/04/2017 14:58 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:23 WG1005122

Thallium ND 0.00200 1 08/04/2017 14:58 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 9 2 5 2 4 4

DUP-2
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 6 / 1 7  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 699 10.0 1 08/02/2017 17:21 WG1004276

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.76 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-10 WG1003455: 8.76 at 19.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 31.4 1.00 1 07/29/2017 18:40 WG1003767

Fluoride 0.624 0.100 1 07/29/2017 18:40 WG1003767

Sulfate 425 50.0 10 07/31/2017 19:41 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:13 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.269 0.00500 1 08/03/2017 13:03 WG1005113

Beryllium ND 0.00200 1 08/03/2017 13:03 WG1005113

Boron 2.01 0.200 1 08/03/2017 13:03 WG1005113

Cadmium ND 0.00200 1 08/03/2017 13:03 WG1005113

Calcium 104 1.00 1 08/03/2017 13:03 WG1005113

Chromium ND 0.0100 1 08/03/2017 13:03 WG1005113

Cobalt ND 0.0100 1 08/03/2017 13:03 WG1005113

Lithium 0.0187 0.0150 1 08/03/2017 13:03 WG1005113

Molybdenum 0.0405 0.00500 1 08/03/2017 13:03 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:27 WG1005122

Arsenic 0.00303 0.00200 1 08/03/2017 22:27 WG1005122

Lead ND 0.00200 1 08/04/2017 15:02 WG1005122

Selenium ND 0.00200 1 08/03/2017 22:27 WG1005122

Thallium ND 0.00200 1 08/04/2017 15:02 WG1005122
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 9 2 5 2 4 4

MO RIVER
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 5 / 1 7  1 0 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 567 10.0 1 07/31/2017 14:09 WG1003885

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.42 T8 1 07/28/2017 15:13 WG1003455

Sample Narrative: 

     L925244-11 WG1003455: 8.42 at 19.5c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.5 1.00 1 07/29/2017 18:55 WG1003767

Fluoride 0.402 0.100 1 07/29/2017 18:55 WG1003767

Sulfate 248 25.0 5 07/31/2017 19:54 WG1004340

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 07/28/2017 13:16 WG1003471

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.117 0.00500 1 08/03/2017 13:05 WG1005113

Beryllium ND 0.00200 1 08/03/2017 13:05 WG1005113

Boron ND 0.200 1 08/03/2017 13:05 WG1005113

Cadmium ND 0.00200 1 08/03/2017 13:05 WG1005113

Calcium 72.0 1.00 1 08/03/2017 13:05 WG1005113

Chromium ND 0.0100 1 08/03/2017 13:05 WG1005113

Cobalt ND 0.0100 1 08/03/2017 13:05 WG1005113

Lithium 0.0491 0.0150 1 08/03/2017 13:05 WG1005113

Molybdenum ND 0.00500 1 08/03/2017 13:05 WG1005113

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/03/2017 22:31 WG1005122

Arsenic 0.00408 0.00200 1 08/03/2017 22:31 WG1005122

Lead ND 0.00200 1 08/04/2017 15:06 WG1005122

Selenium 0.00261 0.00200 1 08/03/2017 22:31 WG1005122

Thallium ND 0.00200 1 08/04/2017 15:06 WG1005122
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003491
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 2 5 2 4 4 - 0 7

Method Blank (MB)

(MB) R3237155-1  07/28/17 20:53

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L924775-02 Original Sample (OS) • Duplicate (DUP)

(OS) L924775-02  07/28/17 20:53 • (DUP) R3237155-4  07/28/17 20:53

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 8500 8460 1 0.472 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3237155-2  07/28/17 20:53 • (LCSD) R3237155-3  07/28/17 20:53

 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 % % % % %

Dissolved Solids 8800 8430 8700 95.8 98.9 85.0-115 3.15 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003885
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 2 5 2 4 4 - 0 1 , 0 2 , 0 4 , 0 5 , 0 9 , 1 1

Method Blank (MB)

(MB) R3238346-1  07/31/17 14:09

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L925025-06 Original Sample (OS) • Duplicate (DUP)

(OS) L925025-06  07/31/17 14:09 • (DUP) R3238346-4  07/31/17 14:09

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 393 401 1 2.02 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3238346-2  07/31/17 14:09 • (LCSD) R3238346-3  07/31/17 14:09

 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 8580 8550 97.5 97.2 85.0-115 0.350 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1004275
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 2 5 2 4 4 - 0 3

Method Blank (MB)

(MB) R3238409-1  08/02/17 15:33

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L925060-02 Original Sample (OS) • Duplicate (DUP)

(OS) L925060-02  08/02/17 15:33 • (DUP) R3238409-4  08/02/17 15:33

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 336 323 1 3.95 5

L925060-13 Original Sample (OS) • Duplicate (DUP)

(OS) L925060-13  08/02/17 15:33 • (DUP) R3238409-5  08/02/17 15:33

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 682 677 1 0.736 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3238409-2  08/02/17 15:33 • (LCSD) R3238409-3  08/02/17 15:33

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Dissolved Solids 8800 8360 8520 95.0 96.8 85.0-115 1.90 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1004276
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 2 5 2 4 4 - 0 8 , 1 0

Method Blank (MB)

(MB) R3238421-1  08/02/17 17:21

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L925244-08 Original Sample (OS) • Duplicate (DUP)

(OS) L925244-08  08/02/17 17:21 • (DUP) R3238421-4  08/02/17 17:21

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 660 661 1 0.151 5

L925601-01 Original Sample (OS) • Duplicate (DUP)

(OS) L925601-01  08/02/17 17:21 • (DUP) R3238421-5  08/02/17 17:21

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Dissolved Solids 422 418 1 0.952 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3238421-2  08/02/17 17:21 • (LCSD) R3238421-3  08/02/17 17:21

 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 8510 8530 96.7 96.9 85.0-115 0.235 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003455
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 2 5 2 4 4 - 0 1 , 0 2 , 0 5 , 0 8 , 0 9 , 1 0 , 1 1

L925117-01 Original Sample (OS) • Duplicate (DUP)

(OS) L925117-01  07/28/17 15:13 • (DUP) WG1003455-3  07/28/17 15:13

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 6.96 6.99 1 0.430 T8 1

Sample Narrative: 

     OS: 6.96 at 19.1c

     DUP: 6.99 at 19.2c

L925427-03 Original Sample (OS) • Duplicate (DUP)

(OS) L925427-03  07/28/17 15:13 • (DUP) WG1003455-4  07/28/17 15:13

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 7.07 7.07 1 0.000 T8 1

Sample Narrative: 

     OS: 7.07 at 19.3c

     DUP: 7.07 at 19.3c

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG1003455-1  07/28/17 15:13 • (LCSD) WG1003455-2  07/28/17 15:13

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.38 6.37 6.37 99.8 99.8 98.4-102 0.000 1

Sample Narrative: 

     LCS: 6.37 at 20.3c

     LCSD: 6.37 at 20.3c
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003758
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 2 5 2 4 4 - 0 7

L925244-07 Original Sample (OS) • Duplicate (DUP)

(OS) L925244-07  08/01/17 08:21 • (DUP) WG1003758-3  08/01/17 08:21

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 6.88 6.87 1 0.145 T8 1

Sample Narrative: 

     OS: 6.88 at 19.1c

     DUP: 6.87 at 19.0c

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG1003758-1  08/01/17 08:21 • (LCSD) WG1003758-2  08/01/17 08:21

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.38 6.39 6.38 100 100 98.4-102 0.157 1

Sample Narrative: 

     LCS: 6.39 at 19.4c

     LCSD: 6.38 at 19.5c
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003760
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 2 5 2 4 4 - 0 3 , 0 4

L925244-03 Original Sample (OS) • Duplicate (DUP)

(OS) L925244-03  07/31/17 09:43 • (DUP) WG1003760-3  07/31/17 09:43

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 6.71 6.72 1 0.149 T8 1

Sample Narrative: 

     OS: 6.71 at 19.0c

     DUP: 6.72 at 19.0c

L925719-01 Original Sample (OS) • Duplicate (DUP)

(OS) L925719-01  07/31/17 09:43 • (DUP) WG1003760-4  07/31/17 09:43

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte su su % %

pH 7.76 7.74 1 0.258 T8 1

Sample Narrative: 

     OS: 7.76 at 10.8c

     DUP: 7.74 at 10.7c

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG1003760-1  07/31/17 09:43 • (LCSD) WG1003760-2  07/31/17 09:43

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte su su su % % % % %

pH 6.38 6.36 6.35 99.7 99.5 98.4-102 0.157 1

Sample Narrative: 

     LCS: 6.36 at 18.3c

     LCSD: 6.35 at 18.3c
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003767
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 2 5 2 4 4 - 0 1 , 0 2 , 0 3 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3237420-1  07/29/17 12:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride 0.0966 J 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate 0.118 J 0.0774 5.00

L925238-04 Original Sample (OS) • Duplicate (DUP)

(OS) L925238-04  07/29/17 13:27 • (DUP) R3237420-4  07/29/17 13:41

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 9.62 9.64 1 0 15

Fluoride 0.318 0.316 1 1 15

L925238-09 Original Sample (OS) • Duplicate (DUP)

(OS) L925238-09  07/29/17 15:26 • (DUP) R3237420-6  07/29/17 15:41

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 3.43 3.50 1 2 15

Fluoride 0.0857 0.0995 1 15 J 15

Sulfate 3.38 3.41 1 1 J 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3237420-2  07/29/17 12:17 • (LCSD) R3237420-3  07/29/17 12:32

 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 % % % % %

Chloride 40.0 40.1 39.9 100 100 80-120 1 15

Fluoride 8.00 8.02 8.04 100 100 80-120 0 15

Sulfate 40.0 39.7 39.7 99 99 80-120 0 15

L925238-04 Original Sample (OS) • Matrix Spike (MS)

(OS) L925238-04  07/29/17 13:27 • (MS) R3237420-5  07/29/17 13:56

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 9.62 53.3 87 1 80-120

Fluoride 5.00 0.318 4.86 91 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003767
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 2 5 2 4 4 - 0 1 , 0 2 , 0 3 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

L925244-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L925244-03  07/29/17 16:25 • (MS) R3237420-7  07/29/17 16:40 • (MSD) R3237420-8  07/29/17 16:55

 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 6.60 55.4 52.3 98 91 1 80-120 6 15

Fluoride 5.00 0.135 4.88 4.74 95 92 1 80-120 3 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1004340
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 2 5 2 4 4 - 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 1 0 , 1 1

Method Blank (MB)

(MB) R3237387-1  07/31/17 11:35

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L925844-01 Original Sample (OS) • Duplicate (DUP)

(OS) L925844-01  07/31/17 13:02 • (DUP) R3237387-4  07/31/17 13:14

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 7.45 7.48 1 0 15

Fluoride 0.180 0.180 1 0 15

Sulfate ND 2.57 1 0 15

L925244-02 Original Sample (OS) • Duplicate (DUP)

(OS) L925244-02  07/31/17 17:32 • (DUP) R3237387-5  07/31/17 17:45

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 7.08 7.01 5 1 15

Fluoride ND 0.000 5 0 15

Sulfate 143 142 5 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3237387-2  07/31/17 11:48 • (LCSD) R3237387-3  07/31/17 12:01

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 40.5 40.4 101 101 80-120 0 15

Fluoride 8.00 8.65 8.63 108 108 80-120 0 15

Sulfate 40.0 40.9 40.7 102 102 80-120 1 15

L925387-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L925387-01  07/31/17 20:33 • (MS) R3237387-6  07/31/17 20:45

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 18.8 65.7 94 1 80-120

Fluoride 5.00 0.268 4.96 94 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1004340
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 2 5 2 4 4 - 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 1 0 , 1 1

L925387-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L925387-01  07/31/17 20:33 • (MS) R3237387-6  07/31/17 20:45

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 42.5 83.1 81 1 80-120

L925634-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L925634-01  07/31/17 22:03 • (MS) R3237387-7  07/31/17 22:16 • (MSD) R3237387-8  07/31/17 22:29

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 42.3 90.2 90.5 96 96 1 80-120 0 15

Fluoride 5.00 0.104 5.17 5.25 101 103 1 80-120 2 15

Sulfate 50.0 ND 49.7 49.6 97 97 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1003471
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 9 2 5 2 4 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3237011-1  07/28/17 12:39

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3237011-2  07/28/17 12:41 • (LCSD) R3237011-3  07/28/17 12:44

 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 0.00266 0.00266 89 89 80-120 0 20

L925244-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L925244-03  07/28/17 12:46 • (MS) R3237011-4  07/28/17 12:48 • (MSD) R3237011-5  07/28/17 12:51

 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 0.00265 0.00268 88 89 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1005113
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 2 5 2 4 4 - 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) R3238305-1  08/03/17 11:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium U 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3238305-2  08/03/17 11:54 • (LCSD) R3238305-3  08/03/17 11:56

 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 1.05 103 105 80-120 2 20

Beryllium 1.00 1.02 1.04 102 104 80-120 2 20

Boron 1.00 0.960 0.990 96 99 80-120 3 20

Cadmium 1.00 0.995 1.02 100 102 80-120 2 20

Calcium 10.0 9.81 10.0 98 100 80-120 2 20

Chromium 1.00 0.997 1.02 100 102 80-120 3 20

Cobalt 1.00 1.03 1.05 103 105 80-120 2 20

Lithium 1.00 0.993 1.01 99 101 80-120 2 20

Molybdenum 1.00 1.01 1.03 101 103 80-120 2 20

L925244-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L925244-03  08/03/17 11:58 • (MS) R3238305-5  08/03/17 12:03 • (MSD) R3238305-6  08/03/17 12:06

 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 0.140 1.15 1.16 101 102 1 75-125 1 20

Beryllium 1.00 ND 1.02 1.03 102 103 1 75-125 1 20

Boron 1.00 ND 1.11 1.13 97 98 1 75-125 1 20

Cadmium 1.00 ND 1.03 1.03 103 103 1 75-125 1 20

Calcium 10.0 193 196 195 30 24 1 75-125 V V 0 20

Chromium 1.00 ND 1.00 1.01 100 101 1 75-125 1 20

Cobalt 1.00 ND 1.06 1.07 106 107 1 75-125 1 20

Lithium 1.00 0.0353 1.04 1.05 100 101 1 75-125 1 20

Molybdenum 1.00 ND 1.02 1.03 102 103 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1005122
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 2 5 2 4 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1

Method Blank (MB)

(MB) R3238490-1  08/03/17 21:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3238490-2  08/03/17 21:33 • (LCSD) R3238490-3  08/03/17 21:37

 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 % % % % %

Antimony 0.0500 0.0494 0.0488 99 98 80-120 1 20

Arsenic 0.0500 0.0499 0.0506 100 101 80-120 1 20

Lead 0.0500 0.0481 0.0486 96 97 80-120 1 20

Selenium 0.0500 0.0503 0.0498 101 100 80-120 1 20

Thallium 0.0500 0.0475 0.0475 95 95 80-120 0 20

L925244-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L925244-03  08/03/17 21:40 • (MS) R3238490-5  08/03/17 21:47 • (MSD) R3238490-6  08/03/17 21:51

 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 0.0502 0.0493 100 99 1 75-125 2 20

Arsenic 0.0500 ND 0.0487 0.0487 96 96 1 75-125 0 20

Lead 0.0500 ND 0.0487 0.0490 97 98 1 75-125 0 20

Selenium 0.0500 0.0220 0.0732 0.0724 102 101 1 75-125 1 20

Thallium 0.0500 ND 0.0481 0.0487 96 97 1 75-125 1 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
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.
Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
T8 Sample(s) received past/too close to holding time expiration.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4.

 Utah 6157585858 

 Vermont VT2006 

 Virginia 109 

 Washington C1915 

 West Virginia 233 

 Wisconsin 9980939910 

 Wyoming A2LA 

 AIHA-LAP,LLC                       100789 

 DOD 1461.01 

 USDA S-67674

 Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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Case Narrative

Lab No: 20170864

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

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.

This report contains the analytical results for the 11 sample(s) received under chain of custody by ESC Lab Sciences on 

9/15/2017 2:26:31 PM. These samples are associated with your KCBPU Nearman project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

L936696

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 10/16/17

Date Received 09/15/17

Lab Number 20170864

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170864-01

Client ID MW-2A

Date Sampled

Matrix

9/14/2017 2:15:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.31 +/- 0.706Combined Radium 0.868

pCi/l0.419 +/- 0.263 RE09/27/17SM 7500 Ra B M*Radium-226 0.233 09/21/17

pCi/l0.890 +/- 0.443 JR10/05/17EPA 904*Radium-228 0.635 10/02/17

Lab ID 20170864-02

Client ID MW-3

Date Sampled

Matrix

9/14/2017 3:00:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.914 +/- 0.813Combined Radium 1.07

pCi/l0.419 +/- 0.287 RE09/27/17SM 7500 Ra B M*Radium-226 0.321 09/21/17

pCi/l0.495 +/- 0.526 JR10/05/17EPA 904*Radium-228 0.745 10/02/17

Lab ID 20170864-03

Client ID MW-4

Date Sampled

Matrix

9/14/2017 3:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.375 +/- 0.611Combined Radium 0.740

pCi/l0.375 +/- 0.235 RE09/27/17SM 7500 Ra B M*Radium-226 0.208 09/21/17

pCi/l-0.152 +/- 0.376 JR10/05/17EPA 904*Radium-228 0.532 10/02/17

Lab ID 20170864-04

Client ID MATRIX SPIKE

Date Sampled

Matrix

9/14/2017 3:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

% REC104 RE09/27/17SM 7500 Ra B M*Radium-226 09/21/17

% REC90.5 JR10/05/17EPA 904*Radium-228 10/02/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 10/16/17

Date Received 09/15/17

Lab Number 20170864

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170864-05

Client ID MATRIX SPIKE DUPLICATE

Date Sampled

Matrix

9/14/2017 3:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

RPD1.7 RE09/27/17SM 7500 Ra B M*Radium-226 09/21/17

RPD1.6 JR10/05/17EPA 904*Radium-228 10/02/17

Lab ID 20170864-06

Client ID MW-8A

Date Sampled

Matrix

9/14/2017 12:55:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.980 +/- 0.791Combined Radium 0.963

pCi/l0.446 +/- 0.266 RE09/27/17SM 7500 Ra B M*Radium-226 0.228 09/21/17

pCi/l0.534 +/- 0.525 JR10/05/17EPA 904*Radium-228 0.735 10/02/17

Lab ID 20170864-07

Client ID MW-10

Date Sampled

Matrix

9/14/2017 1:35:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.10 +/- 0.744Combined Radium 1.07

pCi/l0.184 +/- 0.228 RE09/27/17SM 7500 Ra B M*Radium-226 0.320 09/21/17

pCi/l0.912 +/- 0.516 JR10/05/17EPA 904*Radium-228 0.753 10/02/17

Lab ID 20170864-08

Client ID MW-1B

Date Sampled

Matrix

9/14/2017 11:16:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.51 +/- 0.841Combined Radium 0.997

pCi/l0.693 +/- 0.367 RE09/27/17SM 7500 Ra B M*Radium-226 0.399 09/21/17

pCi/l0.814 +/- 0.474 JR10/05/17EPA 904*Radium-228 0.598 10/02/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 10/16/17

Date Received 09/15/17

Lab Number 20170864

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Units AnalystPrep

Date

Method Result

Analytical Report

DL Analysis

Date

Qual

Lab ID 20170864-09

Client ID BA POND

Date Sampled

Matrix

9/14/2017 12:00:00 PM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.041 +/- 0.485Combined Radium 0.810

pCi/l0.041 +/- 0.111 RE09/28/17SM 7500 Ra B M*Radium-226 0.211 09/25/17

pCi/l-0.075 +/- 0.374 JR10/05/17EPA 904*Radium-228 0.599 10/02/17

Lab ID 20170864-10

Client ID DUP-1

Date Sampled

Matrix

9/14/2017

NPW

:

:

:

:

Radiochemical Analyses

pCi/l1.10 +/- 0.725Combined Radium 1.05

pCi/l0.224 +/- 0.242 RE09/28/17SM 7500 Ra B M*Radium-226 0.322 09/25/17

pCi/l0.880 +/- 0.483 JR10/05/17EPA 904*Radium-228 0.728 10/02/17

Lab ID 20170864-11

Client ID MO RIVER

Date Sampled

Matrix

9/14/2017 11:40:00 AM

NPW

:

:

:

:

Radiochemical Analyses

pCi/l0.000 +/- 0.754Combined Radium 1.31

pCi/l0.000 +/- 0.238 RE09/28/17SM 7500 Ra B M*Radium-226 0.396 09/25/17

pCi/l-0.369 +/- 0.516 JR10/05/17EPA 904*Radium-228 0.917 10/02/17

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



5 of 5

Date Reported 10/16/17

Date Received 09/15/17

Lab Number 20170864

Client Kansas City Board of Public Utilities

Page Number

Client Project KCBPU Nearman

:

:

:

:

:

:

Director of Radiochemistry

Ron Eidson

Lab Approval:

DUP

RPD

Batch IDMS

%REC

MSD

%REC       RPD

Parameter

QC Report

Blank LCS

%REC

LCSD

%REC       RPD

RER, NAD

or DER

NC 102.0 R1283104.0Radium-226 0.114 1.7117.0 0.858

NC 119.0 R1285120.0Radium-226 0.006 1.2114.0 0.173

NC 91.9 R400990.5Radium-228 0.080 1.683.0 0.750

*NELAC Certified Parameter           BDL = Below Detection Limit Page 5 of 5

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515











ANALYTICAL REPORT
September 25,  2017

Kansas City Board of Public Utilities

Sample Delivery Group: L936894

Samples Received: 09/15/2017

Project Number: KCBPU Nearman

Description: GW-Creek Bottom Ash Pond

Report To: Ingrid Setzler

300 N 65th Street

Kansas City, KS  66102

Entire Report Reviewed By:

September 25,  2017

[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

October 17 ,  2017

Linda Cashman
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L936894 - PN: KCBPU Nearman&body=Email regarding SDG: L936894 - Project Number: KCBPU Nearman
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L936894&body=Email regarding SDG: L936894
http://www.esclabsciences.com
mailto:lcashman@esclabsciences.com?subject=ESC Lab Sciences SDG: L936894&body=Email regarding SDG: L936894
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-2A  L936894-01  GW Jonathan H. 09/14/17 14:15 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 08:16 09/21/17 08:16 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:45 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:43 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 00:56 JPD

Collected by Collected date/time Received date/time

MW-3  L936894-02  GW Jonathan H. 09/14/17 15:00 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 5 09/21/17 17:16 09/21/17 17:16 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 08:26 09/21/17 08:26 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:47 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:46 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:00 JPD

Collected by Collected date/time Received date/time

MW-4  L936894-03  GW Jonathan H. 09/14/17 15:35 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 5 09/21/17 17:26 09/21/17 17:26 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 08:36 09/21/17 08:36 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:20 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 00:59 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 00:38 JPD

Collected by Collected date/time Received date/time

MW-8A  L936894-04  GW Jonathan H. 09/14/17 12:55 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 10 09/21/17 17:36 09/21/17 17:36 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 09:17 09/21/17 09:17 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:49 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:50 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:11 JPD

Collected by Collected date/time Received date/time

MW-10  L936894-05  GW Jonathan H. 09/14/17 13:35 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 5 09/21/17 17:46 09/21/17 17:46 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 09:47 09/21/17 09:47 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:56 ABL
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L936894-05  GW Jonathan H. 09/14/17 13:35 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:53 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:14 JPD

Collected by Collected date/time Received date/time

MW-1B  L936894-06  GW Jonathan H. 09/14/17 11:10 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 09:57 09/21/17 09:57 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 11:58 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:56 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:18 JPD

Collected by Collected date/time Received date/time

BA POND  L936894-07  GW Jonathan H. 09/14/17 12:00 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 5 09/21/17 17:56 09/21/17 17:56 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 10:08 09/21/17 10:08 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 12:01 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 01:59 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:21 JPD

Collected by Collected date/time Received date/time

DUP-1  L936894-08  GW Jonathan H. 09/14/17 00:00 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 10:18 09/21/17 10:18 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 12:03 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 02:09 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:25 JPD

Collected by Collected date/time Received date/time

MO RIVER  L936894-09  GW Jonathan H. 09/14/17 11:40 09/15/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG1021143 1 09/18/17 14:38 09/18/17 15:51 BS

Wet Chemistry by Method 9040C WG1021164 1 09/16/17 13:04 09/16/17 13:04 GB

Wet Chemistry by Method 9056A WG1022243 5 09/21/17 18:06 09/21/17 18:06 DR

Wet Chemistry by Method 9056A WG1022244 1 09/21/17 10:28 09/21/17 10:28 DR

Mercury by Method 7470A WG1021833 1 09/19/17 11:11 09/20/17 12:05 ABL

Metals (ICP) by Method 6010B WG1022463 1 09/21/17 17:32 09/22/17 02:13 ST

Metals (ICPMS) by Method 6020 WG1022928 1 09/22/17 10:09 09/23/17 01:28 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.  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 3 6 8 9 4

MW-2A
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  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 571 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.91 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-01 WG1021164: 6.91 at 17.1c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.26 1.00 1 09/21/2017 08:16 WG1022244

Fluoride 0.186 0.100 1 09/21/2017 08:16 WG1022244

Sulfate 89.0 5.00 1 09/21/2017 08:16 WG1022244

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:45 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.116 0.00500 1 09/22/2017 01:43 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:43 WG1022463

Boron ND 0.200 1 09/22/2017 01:43 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:43 WG1022463

Calcium 155 1.00 1 09/22/2017 01:43 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:43 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:43 WG1022463

Lithium 0.0294 0.0150 1 09/22/2017 01:43 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 01:43 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 00:56 WG1022928

Arsenic 0.00487 0.00200 1 09/23/2017 00:56 WG1022928

Lead ND 0.00200 1 09/23/2017 00:56 WG1022928

Selenium ND 0.00200 1 09/23/2017 00:56 WG1022928

Thallium ND 0.00200 1 09/23/2017 00:56 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 3 6 8 9 4

MW-3
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 5 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 733 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.79 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-02 WG1021164: 6.79 at 17.3c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 5.63 1.00 1 09/21/2017 08:26 WG1022244

Fluoride 0.157 0.100 1 09/21/2017 08:26 WG1022244

Sulfate 106 25.0 5 09/21/2017 17:16 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:47 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.177 0.00500 1 09/22/2017 01:46 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:46 WG1022463

Boron 0.226 0.200 1 09/22/2017 01:46 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:46 WG1022463

Calcium 195 1.00 1 09/22/2017 01:46 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:46 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:46 WG1022463

Lithium 0.0486 0.0150 1 09/22/2017 01:46 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 01:46 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:00 WG1022928

Arsenic ND 0.00200 1 09/23/2017 01:00 WG1022928

Lead ND 0.00200 1 09/23/2017 01:00 WG1022928

Selenium 0.00568 0.00200 1 09/23/2017 01:00 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:00 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 3 6 8 9 4

MW-4
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 5 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 732 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.88 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-03 WG1021164: 6.88 at 17.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 4.92 1.00 1 09/21/2017 08:36 WG1022244

Fluoride 0.148 J6 P1 0.100 1 09/21/2017 08:36 WG1022244

Sulfate 100 25.0 5 09/21/2017 17:26 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:20 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.146 0.00500 1 09/22/2017 00:59 WG1022463

Beryllium ND 0.00200 1 09/22/2017 00:59 WG1022463

Boron ND 0.200 1 09/22/2017 00:59 WG1022463

Cadmium ND 0.00200 1 09/22/2017 00:59 WG1022463

Calcium 186 V 1.00 1 09/22/2017 00:59 WG1022463

Chromium ND 0.0100 1 09/22/2017 00:59 WG1022463

Cobalt ND 0.0100 1 09/22/2017 00:59 WG1022463

Lithium 0.0428 0.0150 1 09/22/2017 00:59 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 00:59 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 00:38 WG1022928

Arsenic ND 0.00200 1 09/23/2017 00:38 WG1022928

Lead ND 0.00200 1 09/23/2017 00:38 WG1022928

Selenium 0.0186 0.00200 1 09/23/2017 00:38 WG1022928

Thallium ND 0.00200 1 09/23/2017 00:38 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 3 6 8 9 4

MW-8A
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 2 : 5 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 1000 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.89 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-04 WG1021164: 6.89 at 17.2c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 28.4 1.00 1 09/21/2017 09:17 WG1022244

Fluoride 0.268 0.100 1 09/21/2017 09:17 WG1022244

Sulfate 380 50.0 10 09/21/2017 17:36 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:49 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0541 0.00500 1 09/22/2017 01:50 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:50 WG1022463

Boron 2.27 0.200 1 09/22/2017 01:50 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:50 WG1022463

Calcium 153 1.00 1 09/22/2017 01:50 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:50 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:50 WG1022463

Lithium 0.0269 0.0150 1 09/22/2017 01:50 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 01:50 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:11 WG1022928

Arsenic 0.0144 0.00200 1 09/23/2017 01:11 WG1022928

Lead ND 0.00200 1 09/23/2017 01:11 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:11 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:11 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 3 6 8 9 4

MW-10
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 3 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 880 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.82 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-05 WG1021164: 6.82 at 17.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 22.6 1.00 1 09/21/2017 09:47 WG1022244

Fluoride 0.144 0.100 1 09/21/2017 09:47 WG1022244

Sulfate 258 25.0 5 09/21/2017 17:46 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:56 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.0705 0.00500 1 09/22/2017 01:53 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:53 WG1022463

Boron 1.19 0.200 1 09/22/2017 01:53 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:53 WG1022463

Calcium 195 1.00 1 09/22/2017 01:53 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:53 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:53 WG1022463

Lithium 0.0495 0.0150 1 09/22/2017 01:53 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 01:53 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:14 WG1022928

Arsenic 0.00635 0.00200 1 09/23/2017 01:14 WG1022928

Lead ND 0.00200 1 09/23/2017 01:14 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:14 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:14 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 3 6 8 9 4

MW-1B
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  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 700 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.56 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-06 WG1021164: 6.56 at 17.9c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 92.4 1.00 1 09/21/2017 09:57 WG1022244

Fluoride ND 0.100 1 09/21/2017 09:57 WG1022244

Sulfate 31.8 5.00 1 09/21/2017 09:57 WG1022244

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 11:58 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.312 0.00500 1 09/22/2017 01:56 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:56 WG1022463

Boron ND 0.200 1 09/22/2017 01:56 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:56 WG1022463

Calcium 190 1.00 1 09/22/2017 01:56 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:56 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:56 WG1022463

Lithium 0.0204 0.0150 1 09/22/2017 01:56 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 01:56 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:18 WG1022928

Arsenic ND 0.00200 1 09/23/2017 01:18 WG1022928

Lead ND 0.00200 1 09/23/2017 01:18 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:18 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:18 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 3 6 8 9 4

BA POND
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 2 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 578 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.67 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-07 WG1021164: 8.67 at 18.0c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 24.3 1.00 1 09/21/2017 10:08 WG1022244

Fluoride 0.431 0.100 1 09/21/2017 10:08 WG1022244

Sulfate 326 25.0 5 09/21/2017 17:56 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 12:01 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.222 0.00500 1 09/22/2017 01:59 WG1022463

Beryllium ND 0.00200 1 09/22/2017 01:59 WG1022463

Boron 1.61 0.200 1 09/22/2017 01:59 WG1022463

Cadmium ND 0.00200 1 09/22/2017 01:59 WG1022463

Calcium 94.1 1.00 1 09/22/2017 01:59 WG1022463

Chromium ND 0.0100 1 09/22/2017 01:59 WG1022463

Cobalt ND 0.0100 1 09/22/2017 01:59 WG1022463

Lithium 0.0210 0.0150 1 09/22/2017 01:59 WG1022463

Molybdenum 0.0309 0.00500 1 09/22/2017 01:59 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:21 WG1022928

Arsenic 0.00341 0.00200 1 09/23/2017 01:21 WG1022928

Lead ND 0.00200 1 09/23/2017 01:21 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:21 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:21 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 3 6 8 9 4

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  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 568 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 6.99 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-08 WG1021164: 6.99 at 17.6c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 6.33 1.00 1 09/21/2017 10:18 WG1022244

Fluoride 0.181 0.100 1 09/21/2017 10:18 WG1022244

Sulfate 89.6 5.00 1 09/21/2017 10:18 WG1022244

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 12:03 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.115 0.00500 1 09/22/2017 02:09 WG1022463

Beryllium ND 0.00200 1 09/22/2017 02:09 WG1022463

Boron ND 0.200 1 09/22/2017 02:09 WG1022463

Cadmium ND 0.00200 1 09/22/2017 02:09 WG1022463

Calcium 155 1.00 1 09/22/2017 02:09 WG1022463

Chromium ND 0.0100 1 09/22/2017 02:09 WG1022463

Cobalt ND 0.0100 1 09/22/2017 02:09 WG1022463

Lithium 0.0298 0.0150 1 09/22/2017 02:09 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 02:09 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:25 WG1022928

Arsenic 0.00487 0.00200 1 09/23/2017 01:25 WG1022928

Lead ND 0.00200 1 09/23/2017 01:25 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:25 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:25 WG1022928
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 3 6 8 9 4

MO RIVER
C o l l e c t e d  d a t e / t i m e :   0 9 / 1 4 / 1 7  1 1 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids 543 10.0 1 09/18/2017 15:51 WG1021143

Wet Chemistry by Method 9040C

 Result Qualifier Dilution Analysis Batch

Analyte su date / time

pH 8.44 T8 1 09/16/2017 13:04 WG1021164

Sample Narrative: 

     L936894-09 WG1021164: 8.44 at 17.7c

Wet Chemistry by Method 9056A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride 21.3 1.00 1 09/21/2017 10:28 WG1022244

Fluoride 0.344 0.100 1 09/21/2017 10:28 WG1022244

Sulfate 216 25.0 5 09/21/2017 18:06 WG1022243

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 09/20/2017 12:05 WG1021833

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Barium 0.102 0.00500 1 09/22/2017 02:13 WG1022463

Beryllium ND 0.00200 1 09/22/2017 02:13 WG1022463

Boron ND 0.200 1 09/22/2017 02:13 WG1022463

Cadmium ND 0.00200 1 09/22/2017 02:13 WG1022463

Calcium 67.9 1.00 1 09/22/2017 02:13 WG1022463

Chromium ND 0.0100 1 09/22/2017 02:13 WG1022463

Cobalt ND 0.0100 1 09/22/2017 02:13 WG1022463

Lithium 0.0535 0.0150 1 09/22/2017 02:13 WG1022463

Molybdenum ND 0.00500 1 09/22/2017 02:13 WG1022463

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 09/23/2017 01:28 WG1022928

Arsenic 0.00367 0.00200 1 09/23/2017 01:28 WG1022928

Lead ND 0.00200 1 09/23/2017 01:28 WG1022928

Selenium ND 0.00200 1 09/23/2017 01:28 WG1022928

Thallium ND 0.00200 1 09/23/2017 01:28 WG1022928

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 09/25/17 08:47 14 of 26

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 10/17/17 09:25 14 of 26



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1021143
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 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3250525-1  09/18/17 15:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Dissolved Solids U 2.82 10.0

L936764-02 Original Sample (OS) • Duplicate (DUP)

(OS) L936764-02  09/18/17 15:51 • (DUP) R3250525-4  09/18/17 15:51

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 1210 1200 1 0.498 5

L936894-04 Original Sample (OS) • Duplicate (DUP)

(OS) L936894-04  09/18/17 15:51 • (DUP) R3250525-5  09/18/17 15:51

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Dissolved Solids 1000 1040 1 3.52 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3250525-2  09/18/17 15:51 • (LCSD) R3250525-3  09/18/17 15:51

 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 8710 8740 99.0 99.3 85.0-115 0.344 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1021164
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 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L935492-01 Original Sample (OS) • Duplicate (DUP)

(OS) L935492-01  09/16/17 13:04 • (DUP) WG1021164-7  09/16/17 13:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 7.88 7.88 1 0.000 T8 1

Sample Narrative: 

     OS: 7.88 at 19.4c

     DUP: 7.88 at 21.0c

L936925-01 Original Sample (OS) • Duplicate (DUP)

(OS) L936925-01  09/16/17 13:04 • (DUP) WG1021164-8  09/16/17 13:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte su su % %

pH 6.61 6.61 1 0.000 T8 1

Sample Narrative: 

     OS: 6.61 at 18.5c

     DUP: 6.61 at 19.0c

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) WG1021164-5  09/16/17 13:04 • (LCSD) WG1021164-6  09/16/17 13:04

 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 9.94 9.94 99.4 99.4 98.4-102 0.000 1

Sample Narrative: 

     LCS: 9.94 at 19.4c

     LCSD: 9.94 at 19.5c

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 09/25/17 08:47 16 of 26

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 10/17/17 09:25 16 of 26



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1022243
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 3 6 8 9 4 - 0 2 , 0 3 , 0 4 , 0 5 , 0 7 , 0 9

Method Blank (MB)

(MB) R3251289-1  09/21/17 11:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Sulfate U 0.0774 5.00

L936608-01 Original Sample (OS) • Duplicate (DUP)

(OS) L936608-01  09/21/17 12:50 • (DUP) R3251289-4  09/21/17 13:00

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate ND 0.635 1 12 J 15

L936740-03 Original Sample (OS) • Duplicate (DUP)

(OS) L936740-03  09/21/17 14:32 • (DUP) R3251289-7  09/21/17 14:42

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Sulfate ND 0.684 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3251289-2  09/21/17 12:09 • (LCSD) R3251289-3  09/21/17 12:20

 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 40.7 40.7 102 102 80-120 0 15

L936608-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L936608-01  09/21/17 12:50 • (MS) R3251289-5  09/21/17 13:10 • (MSD) R3251289-6  09/21/17 13:21

 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 ND 44.3 44.5 87 88 1 80-120 0 15

L936740-03 Original Sample (OS) • Matrix Spike (MS)

(OS) L936740-03  09/21/17 14:32 • (MS) R3251289-8  09/21/17 14:52

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Sulfate 50.0 ND 51.3 101 1 80-120

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 09/25/17 08:47 17 of 26

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kansas City Board of Public Utilities KCBPU Nearman L936894 10/17/17 09:25 17 of 26



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1022244
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 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3251239-1  09/21/17 05:23

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L936469-13 Original Sample (OS) • Duplicate (DUP)

(OS) L936469-13  09/21/17 06:44 • (DUP) R3251239-4  09/21/17 06:54

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Fluoride 0.374 0.343 1 9 15

Sulfate 33.5 33.7 1 1 15

L936894-03 Original Sample (OS) • Duplicate (DUP)

(OS) L936894-03  09/21/17 08:36 • (DUP) R3251239-6  09/21/17 08:46

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte mg/l mg/l % %

Chloride 4.92 5.36 1 8 15

Fluoride 0.148 0.000 1 200 P1 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3251239-2  09/21/17 05:33 • (LCSD) R3251239-3  09/21/17 05:43

 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 39.6 39.7 99 99 80-120 0 15

Fluoride 8.00 8.20 8.22 102 103 80-120 0 15

Sulfate 40.0 40.8 40.9 102 102 80-120 0 15

L936469-13 Original Sample (OS) • Matrix Spike (MS)

(OS) L936469-13  09/21/17 06:44 • (MS) R3251239-5  09/21/17 07:05

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte mg/l mg/l mg/l % %

Fluoride 5.00 0.374 4.06 74 1 80-120 J6

Sulfate 50.0 33.5 75.6 84 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1022244
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 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

L936894-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L936894-03  09/21/17 08:36 • (MS) R3251239-7  09/21/17 08:56 • (MSD) R3251239-8  09/21/17 09:07

 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 4.92 47.8 48.3 86 87 1 80-120 1 15

Fluoride 5.00 0.148 4.40 3.91 85 75 1 80-120 J6 12 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1021833
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 9 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3250745-1  09/20/17 11:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3250745-2  09/20/17 11:15 • (LCSD) R3250745-3  09/20/17 11:17

 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 0.00301 0.00289 100 96 80-120 4 20

L936894-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L936894-03  09/20/17 11:20 • (MS) R3250745-4  09/20/17 11:22 • (MSD) R3250745-5  09/20/17 11:29

 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 % % % % %

Mercury 0.00300 ND 0.00299 0.00305 100 102 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1022463
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3251329-1  09/22/17 00:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Barium U 0.0017 0.00500

Beryllium U 0.0007 0.00200

Boron U 0.0126 0.200

Cadmium U 0.0007 0.00200

Calcium U 0.0463 1.00

Chromium U 0.0014 0.0100

Cobalt U 0.0023 0.0100

Lithium U 0.0053 0.0150

Molybdenum U 0.0016 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3251329-2  09/22/17 00:53 • (LCSD) R3251329-3  09/22/17 00:56

 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 1.01 1.01 101 101 80-120 0 20

Beryllium 1.00 1.01 1.00 101 100 80-120 0 20

Boron 1.00 0.957 0.965 96 96 80-120 1 20

Cadmium 1.00 0.975 0.970 98 97 80-120 1 20

Calcium 10.0 9.59 9.60 96 96 80-120 0 20

Chromium 1.00 0.999 0.991 100 99 80-120 1 20

Cobalt 1.00 1.01 0.999 101 100 80-120 1 20

Lithium 1.00 1.02 1.02 102 102 80-120 1 20

Molybdenum 1.00 1.01 1.01 101 101 80-120 1 20

L936894-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L936894-03  09/22/17 00:59 • (MS) R3251329-5  09/22/17 01:06 • (MSD) R3251329-6  09/22/17 01:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Barium 1.00 0.146 1.14 1.16 100 101 1 75-125 1 20

Beryllium 1.00 ND 1.04 1.01 104 101 1 75-125 3 20

Boron 1.00 ND 1.15 1.12 100 97 1 75-125 2 20

Cadmium 1.00 ND 0.993 0.999 99 100 1 75-125 1 20

Calcium 10.0 186 196 190 100 42 1 75-125 V 3 20

Chromium 1.00 ND 0.978 0.985 98 99 1 75-125 1 20

Cobalt 1.00 ND 1.00 1.01 100 101 1 75-125 0 20

Lithium 1.00 0.0428 1.13 1.11 109 107 1 75-125 2 20

Molybdenum 1.00 ND 1.01 1.02 101 102 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1022928
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 3 6 8 9 4 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3251686-1  09/23/17 00:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Antimony U 0.000754 0.00200

Arsenic U 0.00025 0.00200

Lead U 0.00024 0.00200

Selenium U 0.00038 0.00200

Thallium U 0.00019 0.00200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3251686-2  09/23/17 00:31 • (LCSD) R3251686-3  09/23/17 00:35

 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 0.0499 0.0506 100 101 80-120 2 20

Arsenic 0.0500 0.0461 0.0481 92 96 80-120 4 20

Lead 0.0500 0.0459 0.0486 92 97 80-120 6 20

Selenium 0.0500 0.0467 0.0487 93 97 80-120 4 20

Thallium 0.0500 0.0455 0.0475 91 95 80-120 4 20

L936894-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L936894-03  09/23/17 00:38 • (MS) R3251686-5  09/23/17 00:46 • (MSD) R3251686-6  09/23/17 00:49

 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 0.0517 0.0508 103 102 1 75-125 2 20

Arsenic 0.0500 ND 0.0474 0.0475 94 94 1 75-125 0 20

Lead 0.0500 ND 0.0474 0.0472 95 94 1 75-125 1 20

Selenium 0.0500 0.0186 0.0661 0.0648 95 92 1 75-125 2 20

Thallium 0.0500 ND 0.0471 0.0470 94 94 1 75-125 0 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

J The identification of the analyte is acceptable; the reported value is an estimate.

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.

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.

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7
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8

Al

9
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

State Accreditations

Third Party & Federal Accreditations

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.

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. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4.

 Utah 6157585858 

 Vermont VT2006 

 Virginia 109 

 Washington C1915 

 West Virginia 233 

 Wisconsin 9980939910 

 Wyoming A2LA 

 AIHA-LAP,LLC                       100789 

 DOD 1461.01 

 USDA S-67674

 Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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Memorandum

Date: January 8, 2016

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 2015

Project No. 88777                  

Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 

Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 

samples were collected October 29-30, 2015 and submitted to ESC Lab Sciences of Mount Juliet, Tennessee 

(ESC) for analysis by one or more of the following methods: 

Parameters Analytical Method

Metals (total & dissolved)1 SW-846 6010B

Metals (total & dissolved) 1 SW-846 6020

Mercury (total & dissolved) SW-846 7470A

Total Dissolved Solids (TDS) SM 2540 C-2011

Alkalinity SM 2320 B-2011

Phosphorus, Total SW-846 9040C

Anions (chloride, fluoride, sulfate) SW-846 9056MOD

Radium 226 and 2282 EPA 903.1 / 904.0
Notes:  
1Metals performed by SW-846 6010B include aluminum, barium, beryllium, cadmium, calcium, chromium, cobalt, 

copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, vanadium, and zinc.  Metals 

performed by SW-846 6020 include antimony, arsenic, and thallium. 
2The radium sample were sent to ESC; however, ESC subcontracted these samples to GEL Laboratories LLC (GEL) of 

Charleston, South Carolina.  

A Stage I data review was performed for QA/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 

Data Review (NFGI) (USEPA, 2014).  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 COC 

were present.  

2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the October 2015 groundwater sampling event.  

3. Holding Times – All samples were analyzed within the recommended method holding times except 

for the following: 
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Memorandum (continued)

4. The pH 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.  

5. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  

6. Laboratory Method Blanks – Dissolved silver was detected in the metals method blank at 0.0113 

milligrams per liter (mg/L).  All associated samples were nondetect for silver; hence, cross 

contamination was not a concern.  No data qualifiers were added based on this blank detection.    

7. 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 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.

8. 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.  

The spikes amounts for total calcium, dissolved calcium, dissolved iron, and dissolved sodium were 

less than one-fourth the sample concentration of their parent sample.  In other words, the spike 

amount was too low and the sample concentration too high to allow accurate recovery of the spike.  

No conclusion could be made for these MS/MSDs.  

All other site-specific MS/MSD RECs and/or RPDs were within QC limits.

9. 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 laboratory duplicate results were within control limits.  

10. Field Duplicate Results – Field duplicate results provide information on the ability to reproduce field 

results and account for error introduced from handling, shipping, storage, preparation, and analysis 

of field samples.  There are no specific USEPA criteria for qualifying data from field duplicate 

results. Depending upon the sample concentration, one of the following criteria based upon NFGI is 

applicable:  
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Memorandum (continued)

 Is the compound detected in both portions? 

 If the sample concentrations are greater than 5 times the detection limit, then the maximum 

allowable RPD is 20 percent for water samples.  

 If the sample concentrations are less than 5 times the detection limit, then a sensitivity test is 

applied. For the sensitivity test, the sample concentrations must agree within ± the lower 

detection limit for water samples.

 If the radium results are reported above their minimum detectable 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.  

Two field duplicate pairs were collected for the October 2015 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-1A:  The fluoride results exhibited a sensitivity test failure for this field 

duplicate pair.  Additionally, radium-226 was detected above its MDC, while the field 

duplicate was below its MDC (nondetect).  When accounting for the noted uncertainty of 

both radium-226 samples, the results were adequately replicated, and no further review was 

necessary.    

 BA Pond // Dup-2:  The fluoride results exhibited a sensitivity test failure for this field 

duplicate pair while the chloride results exceeded the RPD QC limit.  Additionally, the 

sulfate results between this field duplicate pair exceeded the RPD QC limit; however, these 

samples were analyzed at different dilution factors and no conclusions could be made.  The 

radium-226 and radium-228 results were below their MDC in both samples; however, the 

combined radium calculation exhibited a factored difference.  Because both samples were 

nondetect for the radium fractions, and the noted uncertainties provided adequately 

replicated results, no further review was necessary based on this combined calculation.    

     

11. Detection and Quantitation Limits – Dilutions were noted for sulfate and/or alkalinity in one or more 

samples to account for high concentrations of target analytes and/or matrix interferences.  No 

qualifiers were added based on dilutions.  

12. Case Narrative/ Lab Summary – No other significant problems were noted in the case narratives 

involving problems with the analyses.
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13. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  

Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  

The data are valid for use, as qualified, in reporting the results of this investigation.  

Attachments

Table 1: Data Qualifiers

Table 2: Field Duplicate Results
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Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – October 2015

Sample
Identification

Laboratory
Number

Parameter(s) Data Qualifier Reason for Qualification

MW-9 L798087-01

pH J

Immediate pH analysis is recommended.  All pH
measurements for these samples were performed

more than 24 hours after sample collection.
Because field pH measurements were also

recorded and no significant differences were noted,
the results were qualified as estimated (J) rather

than rejected (R).  

MW-3 L798087-02
MW-4 L798087-03
MW-6 L798087-04
MW-7 L798087-05

MW-2A L798087-06
MW-8A L798087-07
MW-10 L798087-08

BA Pond L798087-09
DUP-1A L798087-10
Dup-2 L798087-11

J - Qualified as estimated 
R - Data was rejected
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Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – October 2015

MW-8A
L798087-07

Dup-1A
L798087-10

Meets QC
Criteria

Total Dissolved Solids mg/l 1180 1130 Yes
Alkalinity mg/l 329 322 Yes

pH mg/l 6.94 J 6.97 J Yes
Chloride mg/l 26.5 30.3 Yes
Fluoride mg/l 0.54 0.318 STF
Sulfate mg/l 491 598 Yes

Barium, Total mg/l 0.073 0.0738 Yes
Barium, Dissolved mg/l 0.0706 0.0711 Yes

Boron, Total mg/l 2.37 2.38 Yes
Calcium, Total mg/l 186 185 Yes

Calcium, Dissolved mg/l 186 183 Yes
Iron, Total mg/l 5.78 5.75 Yes

Iron, Dissolved mg/l 5.39 5.68 Yes
Lithium, Total mg/l 0.0243 0.0242 Yes

Magnesium, Total mg/l 31.4 31.2 Yes
Magnesium, Dissolved mg/l 31 30.9 Yes

Manganese, Total mg/l 2.47 2.47 Yes
Manganese, Dissolved mg/l 2.47 2.49 Yes

Nickel, Total mg/l 0.0129 0.0133 Yes
Nickel, Dissolved mg/l 0.0124 0.012 Yes
Potassium, Total mg/l 9.08 9.00 Yes

Potassium, Dissolved mg/l 8.96 8.82 Yes
Sodium, Total mg/l 159 158 Yes

Sodium, Dissolved mg/l 158 155 Yes
Arsenic, Total mg/l 0.0120 0.0132 Yes

Arsenic, Dissolved mg/l 0.0120 0.0127 Yes
Radium-226 pCi/l 0.360 0.142 U Yes

Radium-226 + 228 (Calc) pCi/l 0.360 0.298 Yes
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Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – October 2015

BA Pond
L798087-09

Dup-2
L798087-11

Meets QC
Criteria

Total Dissolved Solids mg/l 703 716 Yes
Alkalinity mg/l 70.8 67 Yes

pH mg/l 8.16 J 7.74 J Yes
Chloride mg/l 19.3 26.4 RPD 31.1%
Fluoride mg/l 0.109 0.535 STF
Sulfate mg/l 282 490 RPD 53.9% (See Text)

Aluminum, Total mg/l 0.826 0.812 Yes
Aluminum, Dissolved mg/l 0.733 0.759 Yes

Barium, Total mg/l 0.174 0.173 Yes
Barium, Dissolved mg/l 0.168 0.168 Yes

Boron, Total mg/l 2.89 2.9 Yes
Calcium, Total mg/l 128 127 Yes

Calcium, Dissolved mg/l 126 126 Yes
Magnesium, Total mg/l 14.1 14.1 Yes

Magnesium, Dissolved mg/l 13.9 13.7 Yes
Molybdenum, Total mg/l 0.0534 0.053 Yes
Potassium, Total mg/l 9.7 9.61 Yes

Potassium, Dissolved mg/l 9.48 9.47 Yes
Sodium, Total mg/l 75 74.2 Yes

Sodium, Dissolved mg/l 73.2 73.4 Yes
Radium-226 + 228 (Calc) pCi/l 0.354 0.0782 Yes (See Text)

J - Qualified as estimated 
mg/l = milligrams per liter
pCi/l = picoCuries/liter
R - Data was rejected
RPD = Relative Percent Difference
STF = Sensitivity Test Failure 



 

Memorandum

Date: March 8, 2016

To: Brian Hoye

From: Aleen Mathies

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 – January 2016

Project No. 88777                  

Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 

Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 

samples were collected January 27, 2016 and submitted to ESC Lab Sciences of Mount Juliet, Tennessee 

(ESC) for analysis by one or more of the following methods: 

Parameters Analytical Method

Metals (total & dissolved)1 SW-846 6010B

Metals (total & dissolved) 1 SW-846 6020

Mercury (total & dissolved) SW-846 7470A

Total Dissolved Solids (TDS) SM 2540 C-2011

Anions (chloride, fluoride, sulfate) SW-846 9056A

Radium 226 and 2282 (Combined) EPA 903.1 / 904.0

Notes:  
1Metals performed by SW-846 6010B include beryllium, boron, cadmium, calcium, cobalt, cobalt, lithium and 

molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium. 
2The radium sample were sent to ESC; however, ESC subcontracted these samples to GEL Laboratories LLC (GEL) of 

Charleston, South Carolina.  

A Stage I data review was performed for QA/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 

Data Review (NFGI) (USEPA, 2014).  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 COC 

were present.  

2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the January 2016 groundwater sampling event.  

3. Holding Times – All samples were analyzed within the recommended method holding times except 

for the following: The pH 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.  



March 8, 2016

Page 2

Z:\Clients\ENV\KCBPU\88777_CCRGWMON\Studies\Deliverables\Validation\Oct 2015 GW (Nearman)

Memorandum (continued)

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.  No detections of target analytes were 

noted in the method blanks.    

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 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.  

All site-specific MS/MSD RECs and/or RPDs were within 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, 

preparation, and lab analysis.  All 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.
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 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.  

Two field duplicate pairs were collected for the January 2016 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-2A // Dup-1:   Boron was detected above its MDC in the field duplicate, while the 

original sample was below its MDC (nondetect).  After applying a replication test, the 

difference between the detected sample and the reporting limit (0.021 mg/L) was lower than 

the reporting limit for the sample (0.200 mg/L). Therefore, the results were adequately 

replicated, and no further review was necessary.    

 BA Pond // Dup-2:  Field duplicate results were adequately replicated.    

     

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in one or more samples to 

account for high concentrations of target analytes and/or matrix interferences.  No qualifiers were 

added based on dilutions.  

11. Case Narrative/ Lab Summary – No other significant problems were noted in the case narratives 

involving problems with the analyses.

12. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  

Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  

The data are valid for use, as qualified, in reporting the results of this investigation.  

Attachments

Table 1: Data Qualifiers

Table 2: Field Duplicate Results (Detections Only)
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Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – January 2016

Sample
Identification

Laboratory
Number

Parameter(s) Data Qualifier Reason for Qualification

MW-2A L814632-01

pH J

Immediate pH analysis is recommended.  All pH
measurements for these samples were performed

more than 24 hours after sample collection.
Because field pH measurements were also

recorded and no significant differences were noted,
the results were qualified as estimated (J) rather

than rejected (R).  

MW-3 L814632-02
MW-4 L814632-03

MW-8A L814632-04
MW-10 L814632-05

BA Pond L814632-06
DUP-1 (MW-2A) L814632-07

DUP-2 (BA Pond) L814632-08

J - Qualified as estimated 
R - Data was rejected
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Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – January 2016

Parameter Unit MW-2A
L814632-01

Dup-1
L814632-07

Meets QC
Criteria

Total Dissolved Solids mg/l 811 783 Yes
pH mg/l 6.91 J 6.93 J Yes

Chloride mg/l 5.81 5.92 Yes
Fluoride mg/l 0.159 0.154 Yes
Sulfate mg/l 180 182 Yes

Barium, Total mg/l 0.125 0.126 Yes
Boron, Total mg/l ND 0.221 Yes

Calcium, Total mg/l 208 206 Yes
Lithium, Total mg/l 0.0395 0.04 Yes
Arsenic, Total mg/l 0.00468 0.00465 Yes
Radium-226 pCi/l 0.801 0.256 U Yes(Uncertainty) (+/- 0.414) (+/- 0.256)
Radium-228 pCi/l 1.65 0.950 U Yes(Uncertainty) (+/- 0.991) (+/- 1.09)

Radium-226 + 228 (Calc) pCi/l 2.45 1.21 Yes
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Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – January 2016

Parameter Unit BA Pond
L814632-06

Dup-2
L814632-08

Meets QC
Criteria

Total Dissolved Solids mg/l 674 678 Yes
pH mg/l 8.19 J 8.07 J Yes

Chloride mg/l 24.3 24.4 Yes
Fluoride mg/l 0.407 0.405 Yes
Sulfate mg/l 323 315 Yes

Barium, Total mg/l 0.24 0.238 Yes
Boron, Total mg/l 1.81 1.8 Yes

Calcium, Total mg/l 126 127 Yes
Lithium mg/l 0.0249 0.0226 Yes

Molybdenum, Total mg/l 0.0326 0.0327 Yes
Arsenic mg/l 0.00224 0.00205 Yes

Radium-226 pCi/l 0.275 U 0.242 U Yes(Uncertainty) (+/- 0.330) (+/- 0.264)
Radium-228 pCi/l 0.741 U 0.478 U Yes(Uncertainty) (+/- 0.795) (+/- 0.830)

Radium-226 + 228 (Calc) pCi/l 1.02 0.72 Yes

J - Qualified as estimated 
mg/l = milligrams per liter
pCi/l = picoCuries/liter



 

Memorandum

Date: June 15, 2016

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 – April 2016

Project No. 88777                  

Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 

Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 

samples were collected April 27-28, 2016 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

Total Dissolved Solids (TDS) SM 2540 C-2011

Anions (chloride, fluoride, sulfate) 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, boron, cadmium, calcium, chromium, cobalt, lithium 

and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium 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 Data Review (NFGI) (USEPA, 2014).  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 

background parameters for the April 2016 groundwater sampling event.  

3. Holding Times – All samples were analyzed within the recommended method holding times except 

for the following: 

 The 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 
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significant differences were noted, these laboratory pH results were qualified as estimated (J) 

rather than rejected.  

4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  

5. Laboratory Method Blanks – Method blanks were reviewed to determine the potential for sample 

cross contamination due to handling within the laboratory.  With the following exceptions, no 

detections of target analytes were noted in the method blanks:

 Calcium was detected in the metals method blank for SW-846 6010B at a low-level 

concentration less than its reporting limit.  All associated samples were greater than five 

times this blank detection; thus, cross-contamination was not a concern, and no data 

qualifiers were added. 

 Antimony was detected in the metals method blank for SW-846 6020 at a low-level 

concentration less than its reporting limit.  All associated samples were nondetect for this 

analyte, hence, cross-contamination was not a concern.  No data 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. All site-

specific MS/MSD RECs and/or RPDs were within QC limits.  

Note that the radium MS/MSD sample volumes were assigned a laboratory number, and MS/MSD 

results were reported within the sample results.  The MS RECs were within the United States 

Environmental Protection Agency (USEPA) standard control limits of 75-125 percent, and the 

MS/MSD RPDs were less than the USEPA standard control limit of 20 percent. No MSD REC was 

provided, however given the low RPD, the MSD REC was assumed to be within the noted control 

limits since no problems were noted by the lab.  In the QC section of the report, a second set of 

MS/MSD results for the radium analyses was reported and also within the above-noted control 
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limits.  It is unknown if this MS/MSD was performed on a project-specific sample.  Overall, all 

radium results were within their respective control limits, and impact to the project was negligible.  

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 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.  

Two field duplicate pairs were collected for the April 2016 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-10 // Dup-1:   Field duplicate results were adequately replicated.    

 

 MW-8A // Dup-2:  Field duplicate results were adequately replicated.    

     

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in one or more samples to 

account for high concentrations of target analytes and/or matrix interferences.  No qualifiers were 

added based on dilutions.  

11. Case Narrative/ Lab Summary – No other significant problems were noted in the case narratives 

involving problems with the analyses.
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12. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  

Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  

The data are valid for use, as qualified, in reporting the results of this investigation.  

Attachments

Table 1: Data Qualifiers

Table 2: Field Duplicate Results (Detections Only)
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Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – April 2016

Sample
Identification

Laboratory
Number

Parameter(s) Data Qualifier Reason for Qualification

MW-2A L832453-01

pH J

Immediate pH analysis is recommended.  All pH
measurements for these samples were performed

more than 24 hours after sample collection.
Because field pH measurements were also

recorded and no significant differences were noted,
the results were qualified as estimated (J) rather

than rejected (R).  

MW-3 L832453-02
MW-4 L832453-03

MW-8A L832453-04
MW-10 L832453-05

BA Pond L832453-06
DUP-1 (MW-10) L832453-07
DUP-2 (MW-8A) L832453-08

MO RIVER L832453-09
MW-1B L832454-01

J - Qualified as estimated 
R - Data was rejected
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Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – April 2016

Parameter Unit MW-10
L832453-05

Dup-1
L832453-07

Meets QC
Criteria

Total Dissolved Solids mg/l 797 820 Yes
pH mg/l 6.92 6.96 Yes

Chloride mg/l 21.9 21.8 Yes
Fluoride mg/l 0.125 0.105 Yes
Sulfate mg/l 220 226 Yes

Barium, Total mg/l 0.0871 0.0857 Yes
Boron, Total mg/l 1.35 1.35 Yes

Calcium, Total mg/l 179 178 Yes
Lithium, Total mg/l 0.045 0.0446 Yes
Arsenic, Total mg/l 0.0135 0.0115 Yes

Radium-226 + 228 (Calc) pCi/l 1.77 1.16 Yes(Uncertainty) (+/- 1.16) (+/- 1.05)



Z:\Clients\ENV\KCBPU\88777_CCRGWMON\Studies\Deliverables\Validation\April 2016 GW (Nearman CCR)T2dups_DV_Nearman_Ap2016.xlsx 2of 2

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – April 2016

Parameter Unit MW-8A
L832453-04

Dup-2
L832453-08

Meets QC
Criteria

Total Dissolved Solids mg/l 1170 1170 Yes
pH mg/l 6.93 6.88 Yes

Chloride mg/l 30.2 30.1 Yes
Fluoride mg/l 0.339 0.339 Yes
Sulfate mg/l 520 522 Yes

Barium, Total mg/l 0.0937 0.0924 Yes
Boron, Total mg/l 2.61 2.67 Yes

Calcium, Total mg/l 186 182 Yes
Lithium mg/l 0.0298 0.0298 Yes

Molybdenum, Total mg/l 0.00584 0.00591 Yes
Arsenic mg/l 0.0308 0.0299 Yes

Radium-226 + 228 (Calc) pCi/l 0.673 0.127 Yes(Uncertainty) (+/- 0.950) (+/- 0.911)

mg/l = milligrams per liter
pCi/l = picoCuries/liter



  
           

Memorandum 

 
Date:  September 29, 2016 
 
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 – July 2016 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected July 25-26, 2016 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 
        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
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 Data Review (NFGI) (USEPA, 2014).  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 

background parameters for the July 2016 groundwater sampling event.   
 

3. Holding Times – All samples were analyzed within the recommended method holding times except 
for the following:  
 



September 29, 2016  
Page 2 

Z:\Clients\ENV\KCBPU\88777_CCRGWMON\Studies\Deliverables\Validation\July 2016 GW (Nearman CCR)\BPU_Nearman_DataVal_July2016.docx 

Memorandum (continued) 

• 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.    

 
4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  Samples tested for radium (Lab 
number 20160702) were received at ambient temperature.     
 

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: 
 

• Chromium was detected in the metals method blank for batch 893247 at a low-level 
concentration below the reporting limit. All of the associated samples were non-detect for 
chromium, so cross contamination was not a concern.  No qualifiers were required.  
 

• Antimony was detected in the metals method blank for batch WG894088 at a low-level 
concentration less than its reporting limit.  Associated sample BA POND (L849542-07) and 
DUP-2 (L849542-09) had antimony detections less than five times the method blank 
detection.  The two samples were qualified as undetected (U). 

 
• Radium-226 (0.019 pCi/L) and radium-228 (0.063 pCi/L) were detected in the method blank 

in data package 20160702.  All of the associated samples had combined radium values 
greater than five times the combined blank value with the exception of sample BA POND.  
Because this sample was used for a field duplicate analysis, and the duplicate had a 
significantly higher combined radium detection, sample BA POND was qualified as 
estimated (J) rather than undetected (U).   
 

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 
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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.  The following discrepancies regarding those 
results were noted: 
 

• The MS/MSD results for sulfate were qualified by the lab as “E” to indicate they exceeded 
the calibration range, thus limiting the analytical assessment of the accuracy and precision 
for the MS/MSD results.  Analytical assessment was completed using other QC tests, and no 
qualifiers were necessary. 
 

• The MS/MSD RECs for calcium were below the QC limits; however, the amount of spike 
added to the sample was less than one-fourth of the parent sample concentration.  
Conclusions could not be drawn regarding the accuracy/precision of the MS/MSD, and no 
qualifiers were necessary.   

 
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 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.   
 

Two field duplicate pairs were collected for the July 2016 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.   
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• MW-10 // Dup-1:   Field duplicate results were adequately replicated.     
  

• BA POND // Dup-2:  Field duplicate results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all of the samples, with the 
exception of sample MW-4 (L849542-03), to account for high concentrations of target analytes 
and/or matrix interferences.  No qualifiers were added based on dilutions.   
 

11. Case Narrative/ Lab Summary – No other significant problems were noted in the case narratives for 
these analyses. 
 

12. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 
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Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L849542-01
MW-3 L849542-02
MW-4 L849542-03

MW-8A L849542-04
MW-10 L849542-05

BA Pond L849542-07
DUP-1 (MW-10) L849542-08

DUP-2 (BA POND) L849542-09
MO RIVER L849542-10

MW-1B L849542-06

BA Pond L849542-07 Combined Radium J Method blank detection

BA POND L849542-07
DUP-2 L849542-09

J - Qualified as estimated during QC review
U - Compound was not detected

Antimony U Method blank detection

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – July 2016

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).
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Parameter Unit MW-10
L849542-05

Dup-1
L849542-08

Meets QC 
Criteria

Total Dissolved Solids mg/l 905 903 Yes
pH mg/l 6.73 J 6.78 J Yes

Chloride mg/l 20.4 20.4 Yes
Fluoride mg/l 0.125 0.1 U Yes
Sulfate mg/l 223 217 Yes
Barium mg/l 0.0875 0.0875 Yes
Boron mg/l 1.05 1.04 Yes

Calcium mg/l 218 217 Yes
Lithium mg/l 0.0549 0.0545 Yes
Arsenic mg/l 0.00519 0.00536 Yes

Radium-226 + 228 (Calc) 0.55 0.52
(Uncertainty) (+/- 0.781) (+/- 0.917)

Parameter Unit BA POND
L849542-07

Dup-2
L849542-09

Meets QC 
Criteria

Total Dissolved Solids mg/l 516 522 Yes
pH mg/l 8.22 J 8.51 J Yes

Chloride mg/l 24.4 24.5 Yes
Fluoride mg/l 0.495 0.502 Yes
Sulfate mg/l 273 273 Yes

Barium, Total mg/l 0.265 0.264 Yes
Boron, Total mg/l 1.78 1.75 Yes

Calcium, Total mg/l 74.1 73.6 Yes
Lithium mg/l 0.0219 0.0221 Yes

Molybdenum, Total mg/l 0.0312 0.0309 Yes
Arsenic mg/l 0.00254 0.00245 Yes

Antimony mg/l 0.00219 U 0.00211 U Yes
Radium-226 + 228 (Calc) 0.11 J 0.457

(Uncertainty) (+/- 0.611) (+/- 0.613)

mg/l = milligrams per liter
pCi/l = picoCuries/liter
U = compound was not detected
J = qualified as estimated during QC review 

pCi/l

pCi/l Yes

Yes

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – July 2016



  
           

Memorandum 

 
Date:  January 4, 2017 
 
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 – October 2016 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected October 25 through 27, 2016 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 
        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
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 Data Review (NFGI) (USEPA, 2014).  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 

background parameters for the October 2016 groundwater sampling event.   
 

3. Holding Times – All samples were analyzed within the recommended method holding times except 
for the following:  
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• 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.    

 
4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  Samples tested for radium (Lab 
number 20161076) were received at ambient temperature.     
 

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: 
 

• Chloride was detected in the method blank for batch WG922731 at a low-level concentration 
below the reporting limit. All of the associated samples were greater than five times the 
method blank value for chloride, so no qualifiers were required.  
 

• Antimony was detected in the metals method blank for batch WG922947 at a low-level 
concentration less than its reporting limit.  All of the associated samples were nondetect for 
the noted analyte, so cross contamination was not a concern and no qualifiers were 
necessary. 

 
• Radium-228 (0.236 pCi/L) were detected in the method blank in data package 20161076.  

All of the associated samples had combined radium values greater than five times the 
combined blank value with the exception of samples MW-10, BA POND, and DUP-2.  
Samples BA POND and DUP-2 were a field duplicate pair, and both were qualified as 
undetected (U) for combined radium.  Sample MW-10 was used for a field duplicate 
analysis, and the duplicate had a significantly higher combined radium detection.  Since 
there was a discrepancy between both the parent sample (MW-10) and its duplicate 
(DUP-1), both samples were qualified as estimated (J) rather than undetected (U) for 
combined radium.   
 

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 
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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-8A.  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, 
preparation, and lab analysis.  All 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.   
 

Two field duplicate pairs were collected for the October 2016 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-10 // Dup-1:   Field duplicate results were adequately replicated.     
  

• BA POND // Dup-2:  Field duplicate results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all of the samples, with the 
exception of samples MW-4 and MW-1B (L868992-03 and L868992-06 respectively), to account for 
high concentrations of target analytes and/or matrix interferences.  No qualifiers were added based 
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on dilutions.   
 

11. Case Narrative/ Lab Summary – It was noted by lab that sample MW-10 (20161076-05) had a date 
discrepancy between the sample containers, as well as with the COC submitted to Outreach 
Laboratory.  The containers had two different dates (10/25/2016 and 10/26/2016) on the labels, and 
the COC date was noted by the lab as 10/25/2016.  The sample collection date was confirmed from 
the field log book as 10/26/2016, and no qualifiers were necessary from the data discrepancy.    
 

12. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 
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Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L868992-01
MW-3 L868992-02
MW-4 L868992-03

MW-8A L868992-04
MW-10 L868992-05
MW-1B L868992-06

BA Pond L868992-07
DUP-1 (MW-10) L868992-08

DUP-2 (BA POND) L868992-09
MO RIVER L868992-10

Combined Radium J Method blank detection

Combined Radium U Method blank detection

J - Qualified as estimated during QC review
U - Compound was not detected

BA POND
DUP-2

20161076-07
20161076-09

MW-10
DUP-1

20161076-05
20161076-08

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – October 2016

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).
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Parameter Unit MW-10
L868992-05

Dup-1
L868992-08

Meets QC 
Criteria

Total Dissolved Solids mg/l 911 904 Yes
pH mg/l 7.02 J 7.38 J Yes

Chloride mg/l 18 18 Yes
Fluoride mg/l 0.111 0.110 Yes
Sulfate mg/l 228 231 Yes
Barium mg/l 0.0825 0.0820 Yes
Boron mg/l 1.04 1.04 Yes

Calcium mg/l 217 215 Yes
Lithium mg/l 0.0578 0.0571 Yes
Arsenic mg/l 0.00351 0.00365 Yes

Radium-226 + 228 (Calc) 0.524 J 1.13 J
(Uncertainty) +/- 0.628 +/- 0.535

Parameter Unit BA POND
L868992-07

Dup-2
L868992-09

Meets QC 
Criteria

Total Dissolved Solids mg/l 510 507 Yes
pH mg/l 8.67 J 8.83 J Yes

Chloride mg/l 24.4 24.5 Yes
Fluoride mg/l 0.503 0.519 Yes
Sulfate mg/l 281 277 Yes

Barium, Total mg/l 0.150 0.176 Yes
Boron, Total mg/l 1.65 1.65 Yes

Calcium, Total mg/l 78 83.9 Yes
Lithium mg/l 0.0197 0.0215 Yes

Molybdenum, Total mg/l 0.0337 0.0314 Yes
Arsenic mg/l 0.00205 0.00213 Yes

Radium-226 + 228 (Calc) 0.192 U 0.087 U
(Uncertainty) +/- 0.497 +/- 0.606

mg/l = milligrams per liter
pCi/l = picoCuries/liter
U = compound was not detected
J = qualified as estimated during QC review 

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – October 2016

pCi/l

pCi/l Yes

Yes



  
           

Memorandum 

 
Date:  February 27, 2017 
 
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 – January 2017 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected January 23 through 24 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 
        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
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 Data Review (NFGI) (USEPA, 2014).  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, except for the following: 

• Outreach Laboratory noted the container for sample MW-10 (20170052-05) did not have a 
collection time, so the reported time was taken from the COC. 

 
2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the January groundwater sampling event.   
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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.    

 
4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  Samples tested for radium (Lab 
number 20170052) were received at ambient temperature.     
 

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: 
 

• Chromium was detected in the method blank for batch WG947085 at a low-level 
concentration below the reporting limit. All of the associated samples were either greater 
than five times the method blank value or were nondetect for chromium, so no qualifiers 
were required.  

 
• Radium-228 (0.176 pCi/L) was detected in the method blank in data package 20170052.  All 

of the associated samples had combined radium values greater than five times the combined 
blank value with the exception of samples MW-4 and BA POND.  Both samples were 
qualified as nondetect (U) for combined radium.   
 

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-8A.  All site-specific MS/MSD analyses were 
within their respective QC limits, except for the following: 
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• Sample MO RIVER had a high MS REC for sulfate.  The sulfate result for this sample was 
qualified as estimated for potential high bias (J+)  

 
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.   
 

Two field duplicate pairs were collected for the January 2017 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-1B // Dup-1:   Field duplicate results were adequately replicated.     
  

• BA POND // Dup-2:  Field duplicate results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all of the samples, with the 
exception of sample DUP-1 (L886084-08), to account for high concentrations of target analytes 
and/or matrix interferences.  No qualifiers were added based on dilutions.   
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11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 

 



Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L886084-01
MW-3 L886084-02
MW-4 L886084-03

MW-8A L886084-04
MW-10 L886084-05
MW-1B L886084-06

BA Pond L886084-07
DUP-1 (MW-1B) L886084-08

DUP-2 (BA POND) L886084-09
MO RIVER L886084-10

Sulfate J+ MS REC > QC Limits

Combined Radium U* Method blank detection

MS - matrix spike
REC - percent recovery
QC - quality control
J - Qualified as estimated during QC review
J+ - Qualified as estimated for potential high bias during QC review
U - Qualified as not detected during QC review 

MW-4
BA POND

20170052-03
20170052-07

MO RIVER L886084-10

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – January 2017

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).
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Parameter Unit MW-1B
L886084-06

Dup-1
L886084-08

Meets QC 
Criteria

Total Dissolved Solids mg/l 568 581 Yes
pH mg/l 6.63 J 6.69 J Yes

Chloride mg/l 14 13.9 Yes
Fluoride mg/l 0.193 0.200 Yes
Sulfate mg/l 34.7 37.9 Yes
Barium mg/l 0.232 0.230 Yes
Calcium mg/l 168 168 Yes
Lithium mg/l 0.0182 0.0175 Yes

Radium-226 + 228 (Calc) 0.439 0.443
(Uncertainty) +/- 0.605 +/- 0.639

Parameter Unit BA POND
L886084-07

Dup-2
L886084-09

Meets QC 
Criteria

Total Dissolved Solids mg/l 652 659 Yes
pH mg/l 7.96 J 8.01 J Yes

Chloride mg/l 26.1 25.4 Yes
Fluoride mg/l 0.542 0.603 Yes
Sulfate mg/l 303 304 Yes

Barium, Total mg/l 0.223 0.225 Yes
Boron, Total mg/l 1.59 1.59 Yes

Calcium, Total mg/l 121 120 Yes
Lithium mg/l 0.0218 0.0221 Yes

Molybdenum, Total mg/l 0.0412 0.0408 Yes
Antimony mg/l 0.00302 0.0021 Yes
Arsenic mg/l 0.00497 0.00426 Yes

Selenium mg/l 0.002 U 0.00205 Yes
Radium-226 + 228 (Calc) 0.297 0.364

(Uncertainty) +/- 0.578 +/- 0.674

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
U = compound was not detected
J = qualified as estimated during QC review 

pCi/l

pCi/l Yes

Yes

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – January 2017
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Memorandum 

 
Date:  June 6, 2017 
 
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 – April 2017 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected April 24 through 25, 2017 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 
        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
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 Data Review (NFGI) (USEPA, 2014).  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, except for the following: 

• Outreach Laboratory noted that the collection times for MW-1B and BA POND differed 
between the sample containers and the COC.  The lab used the times indicated on the COC 
for reporting the sample results, which were the accurate times of collection.  No further 
review or qualifiers were necessary for these discrepancies.   
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2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 
background parameters for the April 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.    

 
4. Sample Preservation – All samples were received by the laboratory within the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  Samples tested for radium (Lab 
number 20170354) were received at ambient temperature.     
 

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: 
 

• Sulfate was detected in the method blank for batch WG975159 at a low-level concentration 
below the reporting limit. All of the associated samples were greater than five times the 
method blank for sulfate, so no qualifiers were required.  
 

• Lead was detected in the method blank for batch WG974750 at a low-level concentration 
below the reporting limit.  All of the associated samples were either greater than five times 
the method blank value or were nondetect for lead, so no qualifiers were required. 

 
• Radium-228 (0.851 pCi/L) was detected in the method blank for  batch R3960.  

Additionally, radium-226 (0.038 pCi/L) was detected in the method blank for batch R1226.  
Because all of the associated samples had combined radium values less than five times the 
combined blank value, the data was evaluated as follows: 

 
Historical data shows radium (226 and/or 228) has been detected above the reporting limit in 
more than one sampling event, and there is also a level of uncertainty in radium results that 
is not typically addressed or relevant information provided for this scope of work.  Thus, 
rather than qualifying all samples nondetect (U) based on this high radium-228 method blank 
detection, and because these data will be used for statistical analyses, the samples were 
qualified as follows: 
 

o MW-2A, MW-3, MW-8A, MW-10, MW-1B, BA POND, DUP-1, and DUP-2:  With 
the exception of MW-2A and BA Pond, these samples all exhibited detections of 
radium-228 which were included in the combined radium result.  It’s unknown if 
these combined radium results are due to possible cross-contamination or accurate 
concentrations.  Because combined radium has historically been detected in these 
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wells, they were qualified as estimated (J) based on professional judgment.  While 
For MW-2A and BA POND did not yield radium-228 detections, they were field 
duplicates and qualified based on their corresponding field duplicate result.   
 

o MW-4 and MO RIVER:  These two samples were not qualified because their 
radium-226 and radium-228 results were either nondetect or greater than five times 
the respective blank value. 
 

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 of the target 
analyte used for the spike was less than four times the parent sample concentration.  No 
conclusion could be drawn from this MS/MSD analysis, and no qualification was necessary.   

 
8. Laboratory Duplicate Results – In instances where a MS/MSD was not applicable, laboratory 

duplicate analyses were performed.  Laboratory duplicates provide information on the ability to 
reproduce lab results and to account for error introduced from handling, shipping, storage, 
preparation, and lab analysis.  All project specific laboratory duplicate results were within control 
limits.     
 

9. Field Duplicate Results – Field duplicate results provide information on the ability to reproduce field 
results and account for error introduced from handling, shipping, storage, preparation, and analysis 
of field samples.  There are no specific USEPA criteria for qualifying data from field duplicate 
results. Depending upon the sample concentration, one of the following criteria based upon NFGI is 
applicable:   
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• 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.   
 

Two field duplicate pairs were collected for the April 2017 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.   
 

• BA POND // Dup-1:   TDS had an elevated RPD, and were qualified as estimated (J) for 
both samples.  All other field duplicate results were adequately replicated.     
  

• MW-2A // Dup-2:  Combined radium for these two samples had a relative error ratio greater 
than 1.96, and were qualified as estimated (J) for both samples.  All other field duplicate 
results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all of the samples, with the 
exception of the following samples, to account for high concentrations of target analytes and/or 
matrix interferences: MW-2A, MW-1B, and DUP-2.  No qualifiers were added based on dilutions.   
 

11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 

 



Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L905439-01
MW-3 L905439-02
MW-4 L905439-03

MW-8A L905439-04
MW-10 L905439-05
MW-1B L905439-07

BA Pond L905439-08
DUP-1 (BA POND) L905439-09

DUP-2 (MW-2A) L905439-10
MO RIVER L905439-11

MW-2A 20170354-01
MW-3 20170354-02

MW-8A 20170354-04
MW-10 20170354-05
MW-1B 20170354-06

BA Pond 20170354-07
DUP-1 (BA POND) 20170354-08

DUP-2 (MW-2A) 20170354-09

Total Dissolved Solids J Field duplicate RPD > QC Limits

Combined Radium J Field duplicate relative error ratio > QC Limits

RPD - relative percent difference
QC - quality control
J - Qualified as estimated during QC review
R - rejected 

MW-2A
DUP-2

20170354-01
20170354-08

BA POND
DUP-1

L905439-08
L905439-09

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – April 2017

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).

Combined Radium J Method blank detections for radium-226 and/or 
radium-228 (see text)
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Parameter Unit BA POND
L905439-08

Dup-1
L905439-09

Meets QC 
Criteria

Total Dissolved Solids mg/l 702 J 7150 J No
pH mg/l 8.55 J 8.57 J Yes

Chloride mg/l 29.5 29.7 Yes
Fluoride mg/l 0.588 0.611 Yes
Sulfate mg/l 388 380 Yes
Barium mg/l 0.146 0.145 Yes
Boron mg/l 1.81 1.820 Yes

Calcium mg/l 126 125 Yes
Lithium mg/l 0.0314 0.0291 Yes

Molybdenum mg/l 0.0529 0.0523 Yes
Radium-226 + 228 (Calc) 0.023 J 0.165 J

(Uncertainty) +/- 0.704 +/- 0.675

Parameter Unit MW-2A
L905439-01

Dup-2
L905439-10

Meets QC 
Criteria

Total Dissolved Solids mg/l 508 478 Yes
pH mg/l 7.0 J 7.02 J Yes

Chloride mg/l 9.83 9.88 Yes
Fluoride mg/l 0.181 0.191 Yes
Sulfate mg/l 81.6 82.5 Yes

Barium, Total mg/l 0.080 0.0796 Yes
Calcium, Total mg/l 128 130 Yes

Lithium mg/l 0.0305 0.0305 Yes
Arsenic mg/l 0.00381 0.00326 Yes

Radium-226 + 228 (Calc) 0.214 J 0.597 J
(Uncertainty) +/- 0.880 +/- 0.589

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
U = compound was not detected
J = qualified as estimated during QC review 

pCi/l

pCi/l No

Yes

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – April 2017
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Memorandum 

 
Date:  January 2, 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 – July 2017 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected July 25 through 26, 2017 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  

 
A Stage I data review was performed for Quality Assurance (QA)/Quality Control (QC) results in association 
with the samples collected to evaluate the results for any method-specific requirements.  Data qualifiers, 
when appropriate, were added to the data as recommended in the guidelines presented in National Functional 
Guidelines for Inorganic Superfund Methods Data Review (NFGI) (USEPA, 2017).  Any data qualifiers 
added during the course of this review are presented on Table 1. 
 
1. Chain-of-Custody (COC) – The relinquished and received signatures, times, and dates on the COCs 

were present. 
 

• The collection date for sample MO RIVER was inadvertently reported as 7/25/17, while the 
COC correctly noted the collection date as 7/26/17.  No further review nor qualifiers were 
necessary for this discrepancy.      

 
2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the July groundwater sampling event.   
 

3. Holding Times – All samples were analyzed within the recommended method holding times except 
for the following:  
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• 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.    

 
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: 
 

• Chloride and sulfate was detected in the method blank for batch WG1003767 at low-level 
concentrations below the reporting limits. All of the associated samples were greater than 
five times the method blank both analytes, so no qualifiers were required.  
 

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 of the target 
analyte used for the spike was less than four times the parent sample concentration.  No 
conclusion could be drawn from this MS/MSD analysis, and no qualification was necessary.   

 
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.     
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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.   
 

Two field duplicate pairs were collected for the July 2017 sampling event.  Table 2 presents the side-
by-side comparison of the field duplicate detections.  Qualifiers are not typically added based on the 
field duplicate review unless otherwise noted.  The higher of the two concentrations are considered 
more viable for use in reporting.   
 

• MW-2A // Dup-1:  All field duplicate results were adequately replicated.     
  

• BA POND // Dup-2:  All field duplicate results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all of the samples, with the 
exception of the following samples, to account for high concentrations of target analytes and/or 
matrix interferences: MW-2A, MW-1B, and DUP-1.  Additionally, a dilution was noted for chloride 
in sample MW-1B to account for high concentrations of the target analyte.  No qualifiers were added 
based on dilutions.   
 

11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 

 



Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L925244-01
MW-3 L925244-02
MW-4 L925244-03

MW-8A L925244-04
MW-10 L925244-05
MW-1B L925244-07

BA Pond L925244-08
DUP-1 (MW-2A) L925244-09

DUP-2 (BA POND) L925244-10
MO RIVER L925244-11

QC - quality control
J - Qualified as estimated during QC review
R - rejected 

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – July 2017

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).
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Parameter Unit MW-2A
L925244-01

Dup-1
L925244-09

Meets QC 
Criteria

Total Dissolved Solids mg/l 512 506 Yes
pH su 6.94 J 7.01 J Yes

Chloride mg/l 9.67 9.67 Yes
Fluoride mg/l 0.189 0.192 Yes
Sulfate mg/l 74.6 74.7 Yes

Barium, Total mg/l 0.111 0.111 Yes
Calcium, Total mg/l 138 140 Yes

Lithium mg/l 0.0206 0.0221 Yes
Arsenic mg/l 0.00578 0.00553 Yes

Parameter Unit BA POND
L925244-08

Dup-2
L925244-10

Meets QC 
Criteria

Total Dissolved Solids mg/l 660 699 Yes
pH su 8.82 J 8.76 J Yes

Chloride mg/l 31.4 31.4 Yes
Fluoride mg/l 0.628 0.624 Yes
Sulfate mg/l 422 425 Yes
Barium mg/l 0.269 0.269 Yes
Boron mg/l 2.03 2.01 Yes

Calcium mg/l 103 104 Yes
Lithium mg/l 0.0202 0.0187 Yes

Molybdenum mg/l 0.0402 0.0405 Yes
Arsenic mg/l 0.003 0.00303 Yes

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
J = qualified as estimated during QC review 
su = standard unit

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – July 2017
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Memorandum 

Date:  December 27, 2017 
 
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 – September 2017 
  Project No. 88777                           

 
Groundwater samples were collected to establish background conditions at the Nearman Creek Power Station 
Bottom Ash Pond at the Kansas City Board of Public Utilities (BPU) site in Kansas City, Kansas.  The 
samples were collected September 14, 2017 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 
 Total Dissolved Solids (TDS)    SM 2540 C-2011 
 Anions (chloride, fluoride, sulfate)   SW-846 9056A 
 pH       SW-846 9040C 
 Radium 226 and 2282 (Combined)   SM 7500 Ra B M (radium-226) 
        EPA 904.0/9320 (radium-228) 
 Notes:   

1Metals performed by SW-846 6010B include barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lithium 
and molybdenum.  Metals performed by SW-846 6020 include antimony, arsenic, lead, selenium and thallium.  
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, except for the following: 

• Outreach Laboratory inadvertently reported the collection time for MW-1B as 1116, while 
the accurate time of collection was 1110, as indicated on the COC.  No further review or 
qualifiers were necessary for this discrepancy.   

 
2. Requested Analyses Completed – All analyses were completed as requested for the appropriate 

background parameters for the September groundwater sampling event.   
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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.    

 
4. Sample Preservation – All samples were received by the laboratory below the recommended 4 

degrees Celsius (ºC) ± 2 ºC sample preservation temperature range.  Since none of the samples were 
frozen, results are considered viable and no qualifiers were necessary.  Samples tested for radium 
(Sample Delivery Group [SDG] 20170864) were received at ambient temperature.     
 

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 (0.114 pCi/L) was detected in the in batch R1283, as well as at 0.006 pCi/L in 

batch R1285.  Additionally, radium-228 (0.080 pCi/L) was detected in the method blank for 
batch R4009.  Since several of the associated samples had combined radium values less than 
five times the combined blank value, the data were evaluated as follows: 

 
Historical data shows radium (226 and/or 228) has been detected above the reporting limit in 
more than one sampling event, and there is also a level of uncertainty in radium results that 
is not typically addressed or relevant information provided for this scope of work.  Rather 
than qualifying all samples nondetect (U) based on these radium-228 method blank 
detections, as these data will be used for statistical analyses, the samples were qualified as 
follows: 
 

o Samples MW-2A, MW-3, MW-4, MW-8A, and MW-10 had radium-226 detections 
less than five times their associated blank value.  Of those, MW-3 and MW-4 also 
had combined radium results less than five times the associated combined blank 
result.  Because combined radium has historically been detected in these wells, they 
were qualified as estimated (J) based on professional judgment.  Sample DUP-1 was 
also qualified as estimated (J) due to the qualification of its parent sample, MW-2A. 
 

o Sample BA POND had a combined radium result less than five times the associated 
combined blank result; however, the radium-226 result was greater than the blank 
result, while the radium-228 result was nondetect.  Since the combined result was 
based solely on radium-226, this sample was not qualified. 
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o MW-1B and MO RIVER:  These two samples were not qualified because their 
radium-226 and radium-228 results were either nondetect or greater than five times 
the respective blank value. 
 

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 MSD REC for fluoride.  This result was qualified as estimated for 
potential low bias (J-).  Additionally, this sample had a low MSD REC for calcium; 
however, the amount of the target analyte used for the spike was less than four times the 
parent sample concentration.  No conclusion could be drawn from this MS/MSD analysis, 
and no qualification was necessary.   

 
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, except for the following: 

• ESC flagged the laboratory duplicate fluoride result for sample MW-4 for an RPD 
exceedance.  However, since the results were less than five times the reporting limit, a 
sensitivity test was more appropriate.  The results passed the sensitivity test, and no 
qualifiers were necessary.      

 
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 
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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 September 2017 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-2A // DUP-1:   All field duplicate results were adequately replicated.     
      

10. Detection and Quantitation Limits – Dilutions were noted for sulfate in all the samples, except for 
the following samples, to account for high concentrations of target analytes and/or matrix 
interferences: MW-2A and MW-1B.  No qualifiers were added based on dilutions.   
 

11. Conclusion – The data were reviewed for achievement of any method-specified QA/QC criteria.  
Table 1 presents a summary of data qualifiers that were qualified during the course of this review.  
The data are valid for use, as qualified, in reporting the results of this investigation.    
 
Attachments 
 
Table 1: Data Qualifiers 
Table 2: Field Duplicate Results (Detections Only) 

 



Sample 
Identification

Laboratory 
Number Parameter(s) Data Qualifier Reason for Qualification

MW-2A L936894-01
MW-3 L936894-02
MW-4 L936894-03

MW-8A L936894-04
MW-10 L936894-05
MW-1B L936894-06

BA Pond L936894-07
DUP-1 (MW-2A) L936894-08

MO RIVER L936894-09

MW-2A 20170864-01
MW-3 20170864-02

MW-4A 20170864-03
MW-8A 20170864-06
MW-10 20170864-07

DUP-1 (MW-2A) 20170354-10

Fluoride J- MSD REC < QC Limits

MSD = matrix spike duplicate
REC = percent recovery
QC = quality control
J = qualified as estimated
J- = qualified as estimated potential low bias
R = rejected 

MW-4 L936894-03

Table 1
Data Qualifiers

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – September 2017

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).

Combined Radium J Method blank detections for radium-226 and/or 
radium-228 (see text)
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Parameter Unit MW-2A
L936894-01

Dup-1
L936894-08

Meets QC 
Criteria

Total Dissolved Solids mg/l 571 568 Yes
pH su 6.91 J 6.99 J Yes

Chloride mg/l 6.26 6.33 Yes
Fluoride mg/l 0.186 0.181 Yes
Sulfate mg/l 89 89.6 Yes
Barium mg/l 0.116 0.115 Yes
Calcium mg/l 155 155 Yes
Lithium mg/l 0.0294 0.0298 Yes
Arsenic mg/l 0.00487 0.00487 Yes

Radium-226 + 228 (Calc) 1.31 J 1.10 J
(Uncertainty) +/- 0.706 +/- 0.725

mg/l = milligrams per liter
pCi/l = picoCuries/liter
QC = quality control 
J = qualified as estimated during QC review 
su = standard unit

pCi/l Yes

Table 2
Field Duplicate Results (Detections Only)

Kansas City Board of Public Utilities (BPU) - Kansas City, Kansas
Nearman Creek Power Station Bottom Ash Pond – September 2017
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