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Executive Summary 

This report summarizes groundwater monitoring and corrective action activities completed between 
January 1 and December 31, 2020 at the Big Rivers Electric Corporation (BREC) Wilson Phase II Landfill 
(the Unit) as required by 40 CFR 257.90(e) of the United States Environmental Protection Agency 
(USEPA) coal combustion residuals (CCR) Rule.  A site figure presenting the location of the Unit is 
presented as Figure 1.  The program monitoring networks for the Unit, including supporting monitoring 
wells are illustrated on Figure 2.  No monitoring wells were installed, modified or abandoned during the 
reporting period. 

Results of baseline groundwater monitoring performed in 2016 and 2017 indicated that the Unit would 
require initiation of Assessment monitoring under the CCR Rule, as most of the Appendix III constituents, 
excluding fluoride and pH, have downgradient statistically significant increases (SSIs) over background. 
On February 5, 2018, BREC posted a formal notification that the Unit would transition from Baseline 
Detection to an Assessment monitoring program.   

Groundwater analytical data collected during Assessment monitoring at the Unit indicated that Appendix 
IV constituents were detected in downgradient monitoring wells at SSIs over background. Per CCR Rule 
requirements, groundwater protection standards (GWPSs) for each Appendix IV constituent were 
developed and the data were tested for whether the concentrations represented statistically significant 
levels (SSLs) above their respective GWPSs. SSLs identified in the current annual reporting period are as 
follows: 

 Cobalt: MW-5, MW-6, and MW-10 

 Lithium: MW-6 

On January 14, 2019, BREC posted a formal notification that the Wilson Phase II Landfill would initiate an 
Assessment of Corrective Measures (ACM) per 40 CFR § 257.95(g)(5), fulfilling the requirement of 40 CFR 
§ 257.107(h)(7).  In June 2019 BREC finalized the ACM in which applicable remedial technologies to 
address cobalt impacts in groundwater were identified pursuant to Tile 40 CFR Section 257.96.  A report 
summarizing the results of the ACM (AECOM, June 2019) was posted to BREC’s publicly accessible CCR 
reporting website on July 10, 2019. 

A public meeting has not been held to date to discuss the results of the ACM for the Wilson Phase II 
Landfill.  BREC is working to establish a comprehensive list of data collection needs to proceed forward 
with remedy evaluation for this unit and anticipates providing additional data in future semi-annual remedy 
selection progress reports.   

Other activities and conditions for the 2020 annual reporting period include: 

 Semi-annual Assessment groundwater monitoring events were performed in April and October 
2020;  

 No monitoring well installation, repair, or decommissioning was performed; and 

 No program transitions (Detection to Assessment or vice versa) were triggered. 

Anticipated activities for the next annual reporting period include: 

 Completion of two semi-annual Assessment groundwater monitoring events;  

 Progress towards selection of a remedy for the Unit.   
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1. Introduction 

At the request of Big Rivers Electric Corporation (BREC), AECOM Technical Services, Inc. (AECOM) 
prepared this 2020 Annual Groundwater Monitoring and Corrective Action Report for the BREC D.B. 
Wilson Phase II Landfill (the Unit), located in Ohio County, Kentucky.  This report was prepared in 
accordance with Part 257.90, Sub-Part (e) of the United States Environmental Protection Agency 
(USEPA) Coal Combustion Residuals (CCR) Rule.  The CCR Rule was established to regulate the 
disposal of CCR produced by electricity generating facilities (USEPA, 2015).   

This report summarizes all activities related to the CCR Rule groundwater monitoring program at the Unit 
in 2020.  The following sections present a site background summary, a discussion of field activities 
performed, a summary of laboratory results, statistical evaluation findings, and conclusions regarding 
groundwater conditions in the aquifer system subject to monitoring under the CCR Rule. 

As stated in previous Annual Groundwater Monitoring and Corrective Action Reports, statistical results of 
the Baseline groundwater data indicated that the Unit required initiation of Assessment monitoring under 
the CCR Rule, as most of the Appendix III constituents, excluding fluoride and pH, reported statistically 
significant increases (SSIs) over background.  On February 5, 2018, BREC posted a formal notification 
that the Unit would enter into an Assessment Monitoring Program, fulfilling the requirement of 40 Code of 
Federal Regulations (CFR) § 257.107(h)(4). 

1.1 Site Description 

The Wilson Phase II Landfill is located in Ohio County approximately 5 miles northwest of the town of 
Centertown, Kentucky (Figure 1). The property is located northwest and adjacent to the D.B. Wilson 
Generating Station (Wilson Station). The current Wilson Phase II Landfill footprint is approximately 92 
acres (Figure 2). Adjacent to the Phase II Landfill on the east is the Wilson Station Phase I Landfill, which 
is currently being regulated by Special Waste permit by the Kentucky Department for Environmental 
Protection, Division of Waste Management (KDMW) under Title 401 of the Kentucky Administrative 
Regulations (KAR) Section 45.   

The Wilson Phase II Landfill is currently active and raised above adjacent ground to a maximum elevation 
of approximately 520 feet above mean sea level (AMSL). The original ground surface within the landfill 
footprint was an irregular post-mining reclaimed surface.   

1.2 Program Monitoring Well Systems 

1.2.1 Operating Permit Monitoring Wells 

Prior to implementation of the CCR Rule, a groundwater monitoring well network was already present at 
the Unit in compliance with the requirements of the facility’s operating permit. The existing wells are 
located along the perimeter of the permitted footprint for the Wilson Phase II Landfill and meet the CCR 
Rule requirements that downgradient monitoring wells must be located at the waste boundary of the 
(active) CCR unit, or as close as practical.   

Under the requirements stated in the operating permit, five (5) monitoring wells (MW-5, MW-6, MW-7, 
MW-8 and MW-10) were installed adjacent to the Wilson Phase II CCR Landfill to determine the general 
direction of groundwater movement and to monitoring groundwater at the site. MW-8 is located north of 
the landfill and is considered upgradient. MW-5, MW-6 (both west of the landfill), MW-7 (southwest of the 
landfill) and MW-10 (south of the landfill) are considered as downgradient. As-built specifics of each well 
installation are summarized on Table 1.  The locations of the groundwater monitoring wells are shown on 
Figure 2. Each well has a dedicated bladder pump and tubing system installed for sampling purposes.   

As stated in the CCR monitoring well network certification, the stratigraphic interval considered as the 
most prominent water-transmitting zone within and adjacent to the Wilson Station is material identified as 
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reclaimed surface mining spoil material comprised of disrupted consolidated sandstone and shale of the 
Carbondale Formation. The United States Geological Survey (USGS) Geologic Map of the Equality 
Quadrangle describes underlying bedrock as “Sandstone, siltstone, shale, coal and underclay: 
Sandstone, light- to medium-gray, fine-grained, massive, micaceous, locally grades into thin-bedded 
siltstone. Siltstone, light- to medium-gray and yellowish-brown.”  For purposes of compliance with the 
CCR Rule groundwater monitoring requirements, this disrupted sequence comprising the unconsolidated 
mine spoil is considered the uppermost aquifer underlying the Wilson Phase II Landfill. 

Details about the monitoring network are presented in the Monitoring Well Completion Report, D.B. 
Wilson Special Waste Landfill, Solid Waste Permit Number 092-00004, Ohio County, Kentucky 
(Associated Engineers, Inc., April 13, 2009).  No changes were made to the Program Monitoring Well 
System in 2020.  Monitoring wells MW-1, MW-2, MW-3, MW-4, P-9, and P-11 are included in the CCR 
program as “water level only” monitoring points.  

1.2.2 Characterization Monitoring Wells 

To address the requirements of 40 CFR § 257.95(g)(1), five (5) Characterization monitoring wells (MW-
102, MW-104, MW-105, MW-110, and MW-4D) were installed in October 2018 for the characterization of 
groundwater at locations indicated on Figure 2.  As-built specifics of each well installation are 
summarized on Table 1. 

The Characterization monitoring wells, located at projected downgradient positions east, southeast, 
south, and southwest of the Unit, were used to assist in the characterization of the existence, quality, 
quantity, areal extent, and depth of groundwater degradation, and the rate and direction of migration of 
CCR contaminants in the groundwater.   
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2. 2020 Activities Summary 

The following subsections describe the activities that were performed in 2020 for the Wilson Phase II 
Landfill related to the CCR Groundwater Monitoring Network. 

2.1 Groundwater Sampling 

Two groundwater sampling events were conducted at Wilson Phase II Landfill in 2020, fulfilling the 
sampling requirements for Assessment monitoring and Characterization.  The following table summarizes 
the dates of the sampling events and the wells included in each event.  

Event Type Sampling Event Dates Wells Sampled 

Assessment 14 April 22, 2020 

Background (Upgradient) 
MW-8 

Downgradient 
MW-5, MW-6, MW-7. MW-10 

Characterization 3 April 22-23, 2020 
Characterization Wells 

MW-4D, MW-102, MW-104, MW-105, 
MW110 

Assessment 15 October 13, 2020 

Background (Upgradient) 
MW-8 

Downgradient 
MW-5, MW-6, MW-7. MW-10 

Characterization 4 October 13,2020 
Characterization Wells 

MW-4D, MW-102, MW-104, MW-105, 
MW110 

 
Monitoring wells were sampled following low flow sampling techniques developed and incorporated into 
current operating permits, which are maintained within the operating record at Wilson Station.   

Groundwater sampling activities were performed by BREC personnel in April and October 2020.  
Groundwater samples collected during the April and October 2020 sampling events were submitted to 
Pace Analytical Services, LLC in Madisonville, Kentucky and were analyzed for Appendix III and Appendix 
IV parameters, in accordance with 40 CFR § 257.95(b).  No filtration of samples was conducted in either 
the field or laboratory procedures.  Laboratory analyses were performed in accordance with approved 
USEPA methods.   

2.2 Groundwater Assessment Plan 

The Wilson Phase I Landfill and the Wilson Phase II Landfill are regulated under separate regulatory 
programs.  As a result, groundwater data for each unit is evaluated under separate procedures; under 401 
KAR 45:160 for Phase I and under 40 CFR 257 for Phase II.   

In February 2020 BREC submitted a Groundwater Assessment Plan (GWAP) to KDWM to perform 
additional assessment of groundwater impacts at the Wilson Phase I Landfill in accordance with the 
requirements of 401 KAR 45:160.  In December 2020 BREC received comments from KDWM on the GWAP.  
BREC is currently working to address KDWM’s comments so that additional assessment of site-wide 
groundwater impacts can move forward in 2021.   
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3. Data Evaluation 

3.1 Groundwater Flow 

Groundwater level data collected during the 2020 monitoring events are summarized on Table 2. The 
data collected during October 2020 were used to construct a piezometric surface map to illustrate 
groundwater flow conditions for the uppermost aquifer (see Figure 3).  These data are representative of 
general conditions at the Unit.   

Overall groundwater flow beneath the footprint of the Wilson Phase II Landfill is to the south and 
southeast.  Groundwater flow beneath the Landfill is influenced by extensive strip-mining and the physical 
extent of mine spoil deposits.  These mine spoil deposits are laterally limited by the remaining bedrock 
high-walls left undisturbed south of the north side of State Route 85 and beyond (west of) the western 
edge of the Wilson Phase II Landfill.   

3.2 Sampling Results 

During 2020 a total of two (2) Assessment monitoring and Characterization sampling events were 
completed.  Results from these sampling events are summarized on the tables included in  
Appendix A.  Complete analytical laboratory reports are included in Appendix B. 

3.3 Statistical Evaluation 

As part of previous Assessment monitoring performed at the Unit, background and downgradient wells for 
the Phase II Landfill were sampled for Appendix IV constituents from 2018 through 2019.  In accordance 
with 40 CFR § 257.95, groundwater protection standards (GWPS) were established for detected 
Appendix IV constituents.  Previous Assessment monitoring results indicate the presence of Appendix IV 
constituents at Statistically Significant Levels (SSL) above their respective GWPSs in the following 
monitoring wells:  

● MW-6: lithium 

● MW-10: cobalt.  

In accordance with 40 CFR § 257.93(f), 40 CFR § 257.93(h), and 40 CFR § 257.95(d)(2), statistical 
evaluation of the Assessment groundwater data collected to date was conducted as part of developing 
this summary report. The evaluation was conducted to identify any SSIs over baseline concentrations for 
the Appendix III and Appendix IV parameters and any SSLs over established GWPS for detected 
Appendix IV parameters.  A summary of the 2020 statistical evaluation conducted on the Appendix III and 
Assessment Appendix IV parameters is provided as Appendix C.   

Statistical methods were chosen in accordance with 40 CFR § 257.93(f) and the rationale behind why 
each method was selected is outlined in Statistical Methods Certification Document dated June 28, 2016.  
The Appendix III groundwater quality data were evaluated using an interwell approach that statistically 
compared constituent concentrations at downgradient monitoring wells to those present at a background 
monitoring well.  For the Unit, monitoring well MW-8 is designated as the background well because it is 
located upgradient, whereas monitoring wells MW-5, MW-6, MW-7, and MW-10 are designated as 
compliance wells because they are located downgradient.  

The statistical analysis results indicate that the following Appendix III constituents have SSIs over 
background (see Appendix C; Table C3): 

● MW-5: boron, calcium, chloride, sulfate, and total dissolved solids (TDS); 

● MW-6: boron, calcium, chloride, sulfate, and TDS; 
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● MW-7: boron, calcium, chloride, pH (field), and TDS; and 

● MW-10: boron, calcium, chloride, and TDS.   

Fluoride did not have any verified SSIs over background.  Based on these results, Assessment monitoring 
is required to continue at the Unit on a semi-annual basis. 

The statistical analysis results also indicate that the following Appendix IV constituents have SSIs over 
background (see Appendix C; Table C4): 

● MW-5: cobalt and lithium; 

● MW-6: cobalt, lead, and lithium; 

● MW-7: chromium, cobalt, lead, and lithium; and 

● MW-10: cobalt.   

These constituents were further evaluated to determine whether they are present at SSLs over the 
GWPS by calculating the lower confidence limit (LCL) at 95% confidence for each well and constituent 
using all of the Baseline, Detection, and Assessment monitoring results collected to date. For a 
constituent to be present at an SSL over the GWPS, its LCL must be greater than the GWPS. 

Analytical data were reviewed for consistency with historic data prior to any statistical evaluation.  
Background data were checked for high or low outliers that were removed following EPA (1989) 
procedures prior to statistical analysis.  Outliers include some previous values with elevated detection 
limits.  In addition, issues were noted with the October 2020 analytical data for MW-8, as the cobalt result 
(15 µg/L) exceeded the GWPS and was an order of magnitude higher that the 14 previous background 
measurements.  Upon discussing this result with BREC it was determined that during the October 2020 
sampling event difficulties were encountered with the submersible pump utilized to perform the low-flow 
sampling, resulting in higher than normal turbidity during sample collection, which likely biased the MW-8 
sample and would have skewed the GWPS, leading to false negative SSL results for the downgradient 
wells.  For this reason, the October 2020 result for MW-8 has been excluded from statistical analysis.   

Appendix C, Table C5 provides a summary of the LCLs and GWPS for cobalt and lithium at monitoring 
wells MW-5, MW-6, MW-7, and MW-10.  The results indicate that cobalt at monitoring wells MW-5, MW-6, 
and MW-10 and lithium at monitoring well MW-6 are present at SSLs above the GWPS.  The LCLs for the 
remaining wells and constituents are equal to or less than the GWPS and thus are not considered SSLs.   

On December 6, 2018, BREC posted a formal notification that one or more constituent in Appendix IV has 
been detected at SSLs above the established GWPS as required by 40 CFR Part 257.107(h)(6).   

3.4 Conclusions 

Based upon the statistical evaluation of Appendix III and Appendix IV parameters collected during 
Assessment Monitoring at the Wilson Phase II Landfill, BREC will continue Assessment Monitoring in 
2021. 
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4. 2021 Planned Activities 

4.1 Groundwater Monitoring 

Continued Semi-Annual Assessment monitoring of all operating permit monitoring wells for the Unit is 
planned for 2021. 

4.2 Remedy Selection 

As required by 40 CFR Section 257.97, BREC is in the process of selecting a remedy for groundwater 
impacts at the Unit. 

Currently BREC considers four (4) potential corrective action alternatives as viable options to address 
groundwater impacts at the Unit.  To evaluate each alternative, additional data collection will likely be 
required.  BREC is currently evaluating data collection needs in the following areas to assist with remedy 
selection:  

1) Nature and Extent of impact – groundwater trends, influence of non-groundwater remedies, etc. 

2) Physical Characteristics – available data on the physical characteristics of the landfill and the 
groundwater environment  

3) Performance Modeling – data needed to develop digital models demonstrating the effectiveness of 
potential alternatives 

4) Engineering – feasibility, cost estimates, etc. 

BREC is working to establish a comprehensive list of data collection needs to proceed forward with 
remedy evaluation and anticipates providing additional data in future semi-annual remedy selection 
progress reports.   

The 2021 groundwater monitoring program will continue to assist in evaluating the success of the non-
groundwater release remedies implemented in 2019 and will further provide relevant and important 
information to be considered in the final groundwater remedy selection. 
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Casing Bottom of
TOIC GS Length Size / Type Boring

Well No. Lat Long (feet, NAD27) (feet, NAD27) (feet, TOIC) (ID / Material) (feet, GS)

Operating Permit Monitoring Wells
Top Bottom Top Bottom

MW-5 (8005-3477) D 37.4638 -87.0910 469.14 467.42 75.0 2 inch / PVC 404.92 391.42 402.92 392.92 76
MW-6 (8005-3476) D 37.4614 -87.0910 433.06 431.12 53.5 2 inch / PVC 390.42 377.12 388.12 378.12 54
MW-7 (8005-3479) D 37.4584 -87.0913 426.14 424.08 50.0 2 inch / PVC 386.58 373.18 384.58 374.58 50.9
MW-8 (8005-3475) U / B 37.4682 -87.0883 471.60 470.01 63.5 2 inch / PVC 419.53 405.96 417.05 407.05 64.05

MW-10 (8005-3478) D 37.4544 -87.0902 398.91 396.91 22.4 2 inch / PVC 387.16 373.83 384.99 374.99 23.08

Characterization Wells

MW-4D (8007-4811) D / C 37.4542 -87.0851 410.02 407.03 96.4 2 inch / PVC 326.03 313.03 324.03 314.03 111
MW-102 (8007-2995) D / C 37.4613 -87.0757 399.71 396.46 39.3 2 inch / PVC 372.46 360.46 370.46 360.46 36
MW-104 (8007-2994) D / C 37.4517 -87.0826 392.87 389.76 43.4 2 inch / PVC 361.76 349.26 359.76 349.76 40
MW-105 (8007-2992) D / C 37.4516 -87.0973 396.74 393.56 63.3 2 inch / PVC 366.56 333.56 343.56 333.56 60
MW-110 (8007-2996) D / C 37.4521 -87.0907 393.54 390.56 42.8 2 inch / PVC 362.56 350.56 360.56 350.56 76 / 40

Water Levels Only

P-9 (8005-3480) water level only 37.4622 -87.0867 432.37 429.19 38.7 2 inch / PVC 402.99 389.99 400.99 390.99 39.2
P-11 (8005-3472) water level only 37.4593 -87.0872 446.55 444.03 68.6 2 inch / PVC 388.43 374.90 385.93 375.93 69.13

MW-1 (8002-9621) water level only 37.4667 -87.0852 443.89 442.31 36.3 4 inch / PVC 419.6 407.6 417.6 407.6 36
MW-2 (8002-9622) water level only 37.4618 -87.0820 417.11 414.60 36.0 4 inch / PVC 393.3 381.1 391.1 381.1 36
MW-3 (8002-9623) water level only 37.4576 -87.0845 411.12 408.19 36.2 4 inch / PVC 387.2 374.9 384.9 374.9 36
MW-4 (8002-9624) water level only 37.4546 -87.0850 408.82 406.55 31.3 4 inch / PVC 389.6 377.5 387.5 377.5 31

Reference elevation of monitoring wells surveyed by Associated Engineers, Inc., Madisonville, Kentucky June 2015 and November 2018
Survey coordinates were based on the Kentucky State Plane, Kentucky Southern Zone, NAD27 datum
PVC = Polyvinyl chloride
ID = Internal Diameter
TOIC = Top of internal casing, or measured from (below) TOIC
GS = Ground Surface, or measured from (below) GS
U / B = Upgradient / Background
D = Downgradient
C = Characterization

Location*
Filter Pack

Interval
(feet, NAD27)

Screened
Interval

(feet, NAD27)

TABLE 1

MONITORING WELL SYSTEM SUMMARY OF MONITORING WELL CONSTRUCTION

BIG RIVERS ELECTRIC CORPORATION - WILSON STATION

WILSON PHASE II LANDFILL

OHIO COUNTY, KENTUCKY

Reference Elevation*



Reference Elevation Upgradient/Background
TOIC*(ft, NAD27)

Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW 
Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation

Date Measured (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)

4/22/2020 54.98 414.16 40.65 392.41 37.64 388.50 43.68 427.92 10.95 387.96

10/28/2020 57.71 411.43 42.59 390.47 39.98 386.16 45.53 426.07 13.33 385.58

Reference Elevation
TOIC*(ft, NAD27)

Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW 
Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation

Date Measured (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)

4/22/2020 21.72 388.30 10.79 388.92 6.29 386.58 6.24 390.50 7.19 386.35

10/28/2020 23.98 386.04 11.58 388.13 6.94 385.93 6.27 390.47 8.93 384.61

WILSON PHASE II CCR LANDFILL

CHARACTERIZATION GROUNDWATER MONITORING WELLS
MW-4D

MONITORING WELL NETWORK GROUNDWATER ELEVATIONS
WILSON PHASE II CCR LANDFILL

BIG RIVERS ELECTRIC CORPORATION - WILSON STATION
OHIO COUNTY, KENTUCKY

OPERATING PERMIT GROUNDWATER MONITORING WELLS
MW-5 MW-6 MW-7 MW-8 MW-10

Downgradient Downgradient Downgradient
469.14 433.06 426.14 471.60 398.91

TABLE  2

410.02 399.71 392.87 396.74 393.54

MW-102 MW-104 MW-105 MW-110
Characterization Characterization Characterization Characterization Characterization

Downgradient

Page 1 of 2



Reference Elevation
TOIC*(ft, NAD27)

Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW 
Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation Water (ft) Elevation

Date Measured (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)

4/22/2019 19.58 424.31 17.07 400.04 22.59 388.53 20.58 388.24 24.33 408.04 58.10 388.45

10/28/2020 19.47 424.42 18.51 398.6 24.59 386.53 22.78 386.04 24.51 407.86 60.50 386.05

Reference elevation of monitoring wells surveyed by Associated Engineers, Inc., Madisonville, Kentucky June 2015
Survey coordinates were based on the Kentucky State Plane, Kentucky Southern Zone, NAD27 datum
TOIC = Top of internal casing
GW = Groundwater;    GS = Ground Surface;   NM = Not measured

TABLE  2 (continued)

GROUNDWATER ELEVATIONS
SUPPLEMENTAL WATER LEVEL ONLY MONITORING POINTS

BIG RIVERS ELECTRIC CORPORATION - WILSON STATION
OHIO COUNTY, KENTUCKY

SUPPLEMENTAL WATER LEVEL ONLY MONITORING POINTS PEIZOMETERS
MW-1 MW-2 MW-3 MW-4 North (P9) South (P11)

Water Level Only Water Level Only Water Level Only Water Level Only
443.89 417.11 411.12 408.82

Water Level Only Water Level Only
432.37 446.55

Page 2 of 2
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Boron 0.08 0.387 JB 0.282 JB 0.386 J 0.367 JB 0.839 J 0.981 JB 1.17 0.81 J 1.27 0.667 J 0.755 JB ND D2 U ND D2 U 0.66 0.69

Calcium 0.5 673 472 509 464 471 B 514 B 480 493 480 B 504 471 670 D1 541 D1 600 D1 571 D1

Chloride 3 49.3 B 60.2 JB 73.5 89.8 160 B 169 B 180 158 B 261 69.3 B 94.0 B 159 D 98.2 D 208 D 199 D

Fluoride 1 ND J ND J ND 0.838 ND J ND J ND JB ND J 2.88 ND J ND J ND U ND U <0.20 <0.20

Sulfate 5 1630 1950 1670 B 1570 B 1620 1530 2040 B 1860 B 1730 B 1520 1640 B 2060 D 1490 D 2820 D 1800 D

pH (Field Measurement) 0.10 6.59 6.34 7.17 6.93 5.94 6.92 6.77 6.46 7.18 6.67 6.13 6.25 6.39 6.44 6.71 5.95

Total Dissolved Solids 10 2840 2960 2940 2930 3000 3100 3220 3090 3040 3210 3200 3440 3290 3460 3770

Antimony 0.002 0.006 mg/L ND ND ND J ND JB ND ND JB ND JB ND J ND JB ND J NA ND U ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L 0.00524 J 0.00523 0.00577 B ND J ND J ND JB ND J ND J ND J ND J ND J 0.0025 0.0023 0.0025 0.0029

Barium 0.2 2 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J NA 0.010 0.010 0.011 0.011

Beryllium 0.002 0.004 mg/L ND ND J ND J ND J ND ND J ND J ND ND NA NA ND U ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L ND ND J 0.00309 B ND J ND ND J ND J ND ND J ND NA ND U ND U <0.0020 <0.0020

Cobalt 0.005 0.006 mg/L 0.00909 J 0.00829 0.00659 0.00664 0.00518 0.0057 ND J 0.0051 0.00873 0.00672 0.00660 0.009 0.008 0.008 0.010

Fluoride 1 4 mg/L ND J ND J ND 0.838 ND J ND J ND JB ND J ND J ND J ND J ND U ND U <0.20 <0.20

Lead 0.005 0.015 mg/L ND ND ND J ND JB ND J ND J ND J ND J ND J ND J NA ND U ND U <0.002 <0.002

Lithium 0.05 0.040 mg/L 0.0243 J 0.0283 J 0.0374 J 0.0338 J 0.0432 0.042 J 0.0489 J 0.0398 0.0370 J 0.0375 J 0.0382 J 0.03 0.03 0.03 0.03

Mercury 0.0002 0.002 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J 0.004 J 0.004 J 0.004 J 0.004 J
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND J ND J ND J ND J ND JB ND J ND ND J ND J NA ND U ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND J ND ND J ND ND J ND J ND ND ND NA ND U ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte
D2 = Sample required dilution due to matrix interference
H3 = Sample received and analyzed past holding time
U = Target analyte was analyzed for, but was below detection limit

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-5

10/13/2020

1.70

Assessment

4/22/2020

1.22

6/30/2019

1.80.783

APPENDIX III CONSTITUENTS Detection Limit GWPS

APPENDIX IV CONSTITUENTS

DATE

Assessment

7/12/2018

Baseline Events

2/15/2017 5/17/2017 8/16/2017 9/28/2017 4/13/201810/12/2017

Re-sample

11/6/2019

1

10/3/2018

1.230.915 0.7145 pCi/L 0.7111.011.220.967 0.434

5/20/20164/4/2016

0.645 1.19 1.01

8/25/2016 10/4/2016
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Boron 0.08 0.255 JB 0.243 JB 0.27 J 0.228 JB 0.293 0.265 JB 0.298 J 0.328 J 0.286 J 0.250 J 0.272 JB ND D2 U ND D2 U 0.31 0.34

Calcium 0.5 534 466 470 445 414 B 490 B 477 459 438 B 478 J 426 433 D1 482 D1 511 D1 483 D1

Chloride 3 3.65 B 5.09 B 4.1 B 4.63 4.93 4.37 B 5.49 B 5.36 B 5.6 4.79 B 6.16 B 8.2 16.3 10.2 18.9

Fluoride 1 ND J ND JB ND ND ND J ND J ND JB ND J 2.96 ND J ND J ND U ND U 0.21 <0.20

Sulfate 5 1560 1710 1660 B 1790 B 1610 1570 1840 B 1630 B 1670 B 1730 1590 B 2040 D 1280 D 2370 D1 1750 D

pH (Field Measurement) 0.10 6.40 6.26 6.56 6.64 6.09 6.35 6.36 6.29 6.4 6.15 6.07 6.08 6.39 6.29 6.21 6.72

Total Dissolved Solids 10 2740 2780 2790 2800 2620 2820 2950 2900 2920 2920 3050 2700 3170 2750 3030

Antimony 0.002 0.006 mg/L ND ND J ND J ND JB ND J ND JB ND JB ND JB ND JB ND J NA ND U ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND J 0.00736 ND JB 0.00534 0.0123 ND B 0.00598 0.00632 ND J 0.00683 0.00592 0.0046 0.0060 0.0050 0.0054

Barium 0.2 2 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J NA 0.010 0.012 0.012 0.013

Beryllium 0.002 0.004 mg/L ND ND ND ND J ND ND ND ND ND NA NA ND U ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0010 <0.0010

Chromimum 0.003 0.1 mg/L ND ND J ND B ND ND ND ND ND J ND J ND NA ND U ND U <0.0020 0.0007 J

Cobalt 0.005 0.006 mg/L 0.00728 J 0.00713 0.0074 0.00688 0.0054 0.0059 0.00578 0.00686 0.00742 0.00672 0.00666 0.008 0.008 0.009 0.009

Fluoride 1 4 mg/L ND J ND J ND ND ND J ND J ND JB ND J ND J ND J ND J ND U ND U 0.21 <0.20

Lead 0.005 0.015 mg/L ND ND J ND J ND JB ND J ND J ND J ND J ND J ND J NA ND U 0.0005 J 0.0005 J 0.0006 J

Lithium 0.05 0.040 mg/L 0.0326 J 0.0419 J 0.0494 J 0.0459 J 0.0508 0.0455 J 0.0495 J 0.0472 J 0.0470 J 0.0496 J 0.0463 J 0.04 0.04 0.04 0.04

Mercury 0.0002 0.002 mg/L ND ND ND ND ND ND ND 0.000161 J F1 ND NA NA ND U ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J 0.006 J 0.007 J 0.006 J 0.007 J
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND ND J ND ND ND ND ND ND NA ND U ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND J ND J ND J ND ND ND ND J ND J ND NA ND U ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
F1 = MS and/or MSD Recovery is outside acceptance limits.
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte
D2 = Sample required dilution due to matrix interference
H3 = Sample received and analyzed past holding time
U = Target analyte was analyzed for, but was below detection limit

WILSON LANDFILL - CCR ANALYTICAL SUMMARY

MW-6

4/22/2020 10/13/20206/30/2019

0.804 0.568

Assessment

1.44 1.420.8

7/12/2018APPENDIX III CONSTITUENTS Detection Limit GWPS 8/16/20175/19/2016 8/25/2016 10/4/2016 2/15/2017 5/18/2017
DATE

10/4/2018 11/6/2019

Assessment Re-sample

9/29/2017

0.795

APPENDIX IV CONSTIUENTS

0.596 0.581 0.639 0.9000.8920.9190.5195 pCi/L1 0.847 0.82

10/12/2017 4/13/2018

Baseline Events

4/5/2016
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4/4/2016

Boron 0.08 0.241 JB 0.165 JB 0.277 J 0.203 JB 0.293 J 0.232 JB 0.263 J 0.28 J 0.245 J 0.324 J 0.395 JB 1.75 B 1.41 D2 1.58 D1 2.26 D1

Calcium 0.5 364 241 287 251 262 B 273 B 268 269 259 B 297 271 329 331 D1 369 D1 350 D1

Chloride 3 3.47 B 5.31 B 5.67 B 5.65 B 6.15 6.91 B 7.91 B 7.54 B 7.77 17.1 B 21.9 B 32.0 30.1 40.0 45.0 D

Fluoride 1 ND J ND J ND J ND J ND J ND J ND JB ND J 1.43 ND J ND J 0.222 0.21 0.27 0.22

Sulfate 5 759 784 813 B 822 850 877 940 B 1780 B 910 B 837 888 B 1030 809 D 1310 D1 1050 D

pH (Field Measurement) 0.10 6.53 6.29 6.60 7.33 5.60 6.55 6.49 6.32 6.50 6.26 6.18 6.23 6.66 6.59 6.90 6.02

Total Dissolved Solids 10 1450 1450 1520 1560 1540 1550 1600 1590 1610 1720 1750 1820 1890 1910 1950

Antimony 0.002 0.006 mg/L ND ND ND J ND JB ND ND JB ND JB ND JB ND JB ND J NA 0.000242 JB ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND ND J ND JB ND J ND J ND JB ND J ND J ND J ND J ND J 0.00423 J 0.0034 0.0075 0.0036

Barium 0.2 2 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J NA 0.0164 JB 0.013 0.025 0.013

Beryllium 0.002 0.004 mg/L ND ND ND ND ND ND ND ND ND NA NA ND ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND ND ND ND ND ND ND NA NA ND ND U <0.0010 <0.0010

Chromimum 0.003 0.1 mg/L ND ND J 0.00304 B ND ND ND ND ND ND J ND NA 0.0247 B ND U 0.0053 <0.0020

Cobalt 0.005 0.006 mg/L 0.0084 J 0.0058 0.0062 0.00483 J 0.00531 0.00358 J 0.00395 J 0.00454 J 0.00468 J 0.00365 J 0.00346 J 0.00236 JB ND U 0.006 <0.004

Fluoride 1 4 mg/L ND J ND J ND J ND J ND J ND J ND JB ND J ND J ND J ND J 0.222 0.21 0.27 0.22

Lead 0.005 0.015 mg/L ND ND ND ND J ND ND ND ND ND ND J NA 0.000348 J ND U 0.004 <0.002

Lithium 0.05 0.040 mg/L 0.0241 J 0.0241 J 0.0305 J 0.0263 J 0.0318 J 0.0277 J 0.0291 J 0.0278 0.0261 J 0.0271 J 0.0273 J 0.0323 J 0.02 0.03 0.03

Mercury 0.0002 0.002 mg/L ND ND ND ND ND ND ND ND ND NA NA ND ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J 0.0142 0.006 J 0.003 J 0.005 J
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND ND ND ND ND ND ND ND NA 0.000427 J ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND ND ND ND ND ND ND ND ND NA ND ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
HF = Hold time exceedence
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte

Assessment

4/13/201810/12/2017

0.967

WILSON LANDFILL - CCR ANALYTICAL SUMMARY

MW-7

DATE
4/22/2020 10/13/20206/27/201910/4/2018APPENDIX III CONSTITUENTS Detection Limit 5/19/2016 8/25/2016GWPS

Assessment

0.597

Re-sample

0.697 0.935 0.864 1.05

9/29/201710/6/2016 2/15/2017 11/7/20195/18/2017 8/16/2017

Baseline Events

7/12/2018

APPENDIX IV CONSTIUENTS

1 0.7795 pCi/L 0.8520.727 0.558 0.817ND 0.5720.613 0.66
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Boron 0.08 ND JB ND JB ND J ND JB ND J ND JB ND J ND J ND J ND J 0.0388 JB ND D2 U ND D2 M2 U <0.10 <0.10

Calcium 0.5 329 242 237 226 213 B 225 B 230 214 216 B 245 207 248 D1 240 D1 M3 255 D1 249 D1

Chloride 3 4.12 B 5.48 B 4.38 B 4.69 4.7 4.19 B 4.68 B 4.82 B 4.44 3.83 B 4.80 B 4.1 4.7 3.6 3.7

Fluoride 1 ND J ND J ND J ND JB ND J ND J ND JB ND J 1.210 ND J ND J 0.2 0.27 0.27 0.23

Sulfate 5 876 910 872 B 854 B 779 B 877 964 B 900 B 894 B 887 799 B 920 D 1480 D 1010 D 992 D

pH (Field Measurement) 0.10 6.47 6.34 6.64 6.63 4.91 6.47 6.44 6.35 6.50 6.28 6.08 6.25 6.30 6.30 6.18 6.55

Total Dissolved Solids 10 1530 1590 1550 1520 1450 1560 1590 1520 1560 1690 1560 1640 1570 1500 1680

Antimony 0.002 0.006 mg/L ND ND ND J ND JB ND ND JB ND JB ND J ND JB ND J NA ND U ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L 0.00931 J 0.00698 0.00709 B 0.00581 0.00799 0.0072 B 0.00548 0.00515 0.00525 0.00558 0.00757 0.0054 0.0056 0.0056 0.0144

Barium 0.2 2 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J NA 0.024 0.022 0.024 0.070

Beryllium 0.002 0.004 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND M2 U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0010 0.0004 J

Chromimum 0.003 0.1 mg/L ND ND J ND JB ND ND ND ND ND ND J ND J NA ND U 0.0009 J 0.0008 J 0.0224

Cobalt 0.005 0.006 mg/L ND 0.00156 J 0.00118 J 0.0015 J 0.0011 J 0.000739 J 0.000943 J 0.00102 J 0.000800 J 0.00113 J 0.000849 J ND U ND U <0.004 0.015

Fluoride 1 4 mg/L ND J ND J ND J ND JB ND J ND J ND JB ND J ND J ND J ND J 0.2 0.27 0.27 0.23

Lead 0.005 0.015 mg/L ND ND ND ND ND ND ND ND ND ND J NA ND U 0.0005 J <0.002 0.012

Lithium 0.05 0.040 mg/L ND ND 0.0116 J 0.012 J 0.0142 J 0.0103 J 0.0137 J ND ND 0.0125 J 0.0129 J 0.009 J 0.009 J 0.009 J 0.02

Mercury 0.0002 0.002 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L 0.0187 J 0.0142 0.0145 0.0151 0.0185 0.0137 0.0166 0.0153 0.0123 0.0129 0.0137 0.01 0.01 0.01 0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND ND ND ND ND J ND ND ND J NA ND U ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND ND ND ND ND ND ND ND ND NA ND U 0.0001 J <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte
D2 = Sample required dilution due to matrix interference
H3 = Sample received and analyzed past holding time
M2 = Matrix spike recovery was low; the method control sample recovery was acceptable.
M3 = The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is disproportionate to spike level. The method control sample recovery was acceptable.
U = Target analyte was analyzed for, but was below detection limit

DATE

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-8

4/22/2020 10/13/202011/5/20197/12/2018 10/3/2018 6/30/2019

1.07 2.942.81.04 1.690.8020.901 1.29

Re-sample

APPENDIX IV CONSTIUENTS

4/4/2016 5/19/2016 8/25/2016APPENDIX III CONSTITUENTS Detection Limit GWPS
Baseline Events

10/3/2016 5/17/20172/15/2017 8/15/2017 9/28/2017

1 1.12 1.31

10/12/2017 4/13/2018

5 pCi/L

Assessment

0.9461.07

Assessment

0.8540.741 1.12
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Boron 0.08 0.291 JB 0.217 JB 0.205 J 0.166 JB 0.229 J 0.163 JB 0.196 J 0.181 J 0.251 J 0.144 J 0.286 JB ND D2 U ND U D2 0.28 0.39

Calcium 0.5 497 390 404 369 440 B 390 B 368 379 B 347 B 378 J 334 369 D1 409 D1 415 D1 404 D1

Chloride 3 53.7 B 85.7 JB 53 44 B 44 B 47.4 B 43.5 B 63.3 83 48.2 B 59.2 B 80.1 D 143 D 68.6 D 89.2 D

Fluoride 1 ND JB ND J ND ND J ND J ND J ND JB ND J 2.8 ND J ND J ND U ND U <0.20 <0.20

Sulfate 5 2090 2210 2000 B 2030 1980 B 2070 2320 B 2250 B 2080 B 2010 1850 B 2440 D 553 D 3580 D 1380 D

pH (Field Measurement) 0.10 6.03 5.82 6.05 6.91 4.62 5.88 5.83 5.84 6.00 5.90 5.68 5.44 6.01 5.53 6.26 6.16

Total Dissolved Solids 10 2980 3300 3240 3230 3050 3240 3200 3300 3120 3270 3120 2980 2960 3170 3290

Antimony 0.002 0.006 mg/L ND ND ND J ND JB ND ND JB 0.00396 B ND JB ND JB ND J NA ND U ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND J ND J ND JB ND J ND J ND JB ND J ND JB ND J ND J ND J 0.0009 J 0.0025 0.0011 0.0009 J

Barium 0.2 2 mg/L ND J ND J ND J ND J ND J ND J ND J ND J ND J ND J NA 0.009 0.01 0.008 0.010

Beryllium 0.002 0.004 mg/L ND ND J ND ND ND ND ND ND ND NA NA ND U ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND ND ND J ND J ND ND ND NA NA 0.0001 J ND U <0.0010 <0.0010

Chromimum 0.003 0.1 mg/L ND ND J ND JB ND ND ND ND ND J ND J ND NA ND U ND U <0.0020 0.0007 J

Cobalt 0.005 0.006 mg/L 0.158 0.113 0.126 0.108 0.0836 0.0602 0.121 0.139 0.0412 0.0704 0.114 0.110 0.108 0.082 0.078

Fluoride 1 4 mg/L ND J ND J ND ND J ND J ND J ND JB ND J ND J ND J ND J ND U ND U <0.20 <0.20

Lead 0.005 0.015 mg/L ND ND J ND J ND J ND J ND ND ND J ND J ND J NA ND U ND U <0.002 <0.002

Lithium 0.05 0.040 mg/L ND ND 0.0141 J 0.0149 J 0.0133 J 0.0109 J 0.0129 J 0.0124 J ND 0.0102 J 0.0147 J 0.009 J ND U 0.006 J 0.008 J

Mercury 0.0002 0.002 mg/L ND ND ND ND ND ND ND ND ND NA NA ND U ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L ND ND ND ND ND ND ND J ND ND ND ND ND U 0.003 J <0.01 <0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND ND ND ND ND J ND JB ND ND NA ND U ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND J ND J ND ND ND ND J ND ND ND NA ND U 0.0001 J <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte
D2 = Sample required dilution due to matrix interference
H3 = Sample received and analyzed past holding time
U = Target analyte was analyzed for, but was below detection limit

WILSON LANDFILL - CCR ANALYTICAL SUMMARY

MW-10

DATE
4/22/2020 10/13/2020GWPSAPPENDIX III CONSTITUENTS Detection Limit 11/4/2019

0.414 0.944

7/13/2018
Re-sampleAssessment

8/25/2016 10/6/2016 2/17/2017 8/18/2017 10/2/2017 10/13/2017
Assessment

ND 0.5060.3720.384NDND 0.625 0.111.20.4720.721ND ND5 pCi/L1

APPENDIX IV CONSTIUENTS

6/30/201910/5/20184/14/20184/5/2016 5/18/2016
Baseline Events

5/18/2017
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APPENDIX III CONSTITUENTS

Boron 0.08 6.60 8.09 D2 9.11 D2 10.2 D1 9.39 D1

Calcium 0.5 607 635 D1 628 D1 714 D1 659 D1

Chloride 3 676 B 826 D 537 D 1280.0 D 1210 D

Fluoride 1 ND J ND DU 0.21 0.26 0.23

Sulfate 5 1720 B 1330 D 1100 D 2650 D 1260 D

pH (Field Measurement) 0.10 6.05 6.46 6.34 6.31 6.47

Total Dissolved Solids 10 4180 4140 3500 4690 4410

Antimony 0.002 0.006 mg/L ND JB ND U ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND JB 0.0032 0.0032 0.0039 0.0037

Barium 0.2 2 mg/L ND J 0.016 0.016 0.016 0.018

Beryllium 0.002 0.004 mg/L ND J ND U ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND U ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L 0.00591 B 0.0006 J ND U <0.0020 0.0010 J

Cobalt 0.005 0.006 mg/L 0.0122 0.010 0.015 0.010 0.012

Fluoride 1 4 mg/L ND J ND DU 0.21 0.26 0.23

Lead 0.005 0.015 mg/L ND J ND U ND U <0.002 0.0005 J

Lithium 0.05 0.040 mg/L 0.181 0.14 0.14 0.16 0.17

Mercury 0.0002 0.002 mg/L ND ND U ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L 0.0185 0.007 J 0.01 0.02 0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND J 0.001 J 0.001 J 0.001 J <0.003
Thallium 0.001 0.002 mg/L ND J ND U ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte
D2 = Sample required dilution due to matrix interference
H3 = Sample received and analyzed past holding time
U = Target analyte was analyzed for, but was below detection limit

2.7 1.86 0.851 1.71

Detection Limit GWPS 4/22/2020

DATE

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-4D

11/8/20196/28/201911/2/2018 10/13/2020

Characterization

1 5 pCi/L 1.58

APPENDIX IV CONSTITUENTS
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Boron 0.08 ND J 0.108 JB ND D2 M4 U <0.10 <0.10

Calcium 0.5 81.3 80.9 85.1 D2 94.5 D1 86.8 D2

Chloride 3 33.3 B 33.3 35.3 33.1 32.9 D2

Fluoride 1 ND J 0.343 0.36 0.34 0.30

Sulfate 5 265 B 279 307 D 259 D 261 D

pH (Field Measurement) 0.10 6.58 6.7 6.61 6.48 6.33

Total Dissolved Solids 10 781 760 728 724 836

Antimony 0.002 0.006 mg/L ND JB 0.000101 JB ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND JB 0.00414 J 0.0031 0.0047 0.0036

Barium 0.2 2 mg/L ND J 0.0596 JB 0.059 0.051 0.058

Beryllium 0.002 0.004 mg/L ND 0.000134 J ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L 0.00321 B 0.00140 JB 0.0006 J <0.0020 <0.0020

Cobalt 0.005 0.006 mg/L 0.00263 J 0.00286 JB ND U <0.004 <0.004

Fluoride 1 4 mg/L ND J 0.343 0.36 0.34 0.30

Lead 0.005 0.015 mg/L ND J 0.000164 J ND U <0.002 <0.002

Lithium 0.05 0.040 mg/L ND ND ND U <0.02 <0.02

Mercury 0.0002 0.002 mg/L ND ND ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L 0.0111 0.00112 J 0.002 J <0.01 <0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
HF = Hold time exceedence
D = Results reported from dilution
D2 = Sample required dillution due to matrix interference

0.187 U 0.425 0.084 0.741

APPENDIX III CONSTITUENTS Detection Limit GWPS

DATE

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-102

6/27/201911/2/2018 11/8/2019 4/22/2020 10/13/2020

Characterization

1 5 pCi/L 1.22

APPENDIX IV CONSTITUENTS

 60647553   1/11/2021



Boron 0.08 ND J 0.0765 JB ND U D2 <0.10 <0.10

Calcium 0.5 227 221 257 D1 258 D1 267 D1

Chloride 3 11.8 B 12.7 13.2 13.0 11.4

Fluoride 1 ND J 0.129 J ND U <0.20 <0.20

Sulfate 5 639 JB 513 587 D M1 662 D 628 D

pH (Field Measurement) 0.10 6.43 6.87 6.64 6.50 6.41

Total Dissolved Solids 10 1410 1360 1490 1380 1590

Antimony 0.002 0.006 mg/L ND JB 0.000173 JB ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND JB 0.00174 J 0.0027 0.0010 0.0006 J

Barium 0.2 2 mg/L ND J 0.0734 JB 0.064 0.050 0.047

Beryllium 0.002 0.004 mg/L ND J 0.000142 J ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L 0.00361 B 0.0178 B 0.0037 0.0007 J <0.0020

Cobalt 0.005 0.006 mg/L 0.00388 J 0.00164 JB ND U <0.004 <0.004

Fluoride 1 4 mg/L ND J 0.129 J ND U <0.20 <0.20

Lead 0.005 0.015 mg/L ND J 0.000785 J 0.002 <0.002 <0.002

Lithium 0.05 0.040 mg/L 0.0326 J 0.0261 J 0.03 0.02 0.03

Mercury 0.0002 0.002 mg/L ND ND ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L 0.0124 0.00319 J ND U 0.003 J <0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
U = Target analyte was analyzed for, but was below detection limit
^ = Instrument related QC is outside acceptance limits
HF = Hold time exceedence
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte

DATE

Characterization

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-104

4/22/2020 10/13/202011/8/2019

1 5 pCi/L 0.823 1.88

APPENDIX IV CONSTITUENTS

APPENDIX III CONSTITUENTS Detection Limit GWPS 6/27/2019

2.16

11/2/2018

1.240.952
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11/2/2018

Boron 0.08 ND J 0.348 JB ND D2 M4 U 0.33 0.37

Calcium 0.5 124 58.6 72.0 D2 M1 60.4 D1 49.2 D2

Chloride 3 10.5 B 9.34 10.1 9.5 8.7

Fluoride 1 ND J 0.638 0.55 0.67 0.61

Sulfate 5 216 JB 37.6 73.7 D 91.8 D 75.4 D

pH (Field Measurement) 0.10 6.75 7.70 7.51 7.78 8.02

Total Dissolved Solids 10 747 548 612 398 550

Antimony 0.002 0.006 mg/L ND JB 0.000186 JB ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND JB 0.00186 J ND U <0.0010 <0.0010

Barium 0.2 2 mg/L 0.207 0.288 B 0.326 0.255 0.256

Beryllium 0.002 0.004 mg/L ND J 0.000398 J ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L 0.00388 B 0.00784 B ND U <0.0020 <0.0020

Cobalt 0.005 0.006 mg/L 0.00488 J 0.00435 JB ND U <0.004 <0.004

Fluoride 1 4 mg/L ND J 0.638 0.55 0.67 0.61

Lead 0.005 0.015 mg/L ND J 0.00326 J ND U <0.002 <0.002

Lithium 0.05 0.040 mg/L 0.0141 J 0.0278 J 0.03 M1 0.02 0.02

Mercury 0.0002 0.002 mg/L ND ND ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L 0.0131 0.00231 J 0.002 J 0.002 J 0.002 J
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND 0.0000510 J ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
HF = Hold time exceedence
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-105

4/22/2020 10/13/20206/27/2019

1.15 1.301 5 pCi/L 1.08

APPENDIX IV CONSTITUENTS

APPENDIX III CONSTITUENTS Detection Limit GWPS

DATE

Characterization

0.829

11/7/2019

0.558 U
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Boron 0.08 ND J 0.0716 JB ND U D2 <0.10 <0.10

Calcium 0.5 33.8 38.9 47.6 D2 39.9 D1 37.9 D2

Chloride 3 14.4 B 11.1 10.0 11.5 10.5

Fluoride 1 ND J 0.229 0.23 0.28 0.24

Sulfate 5 102 B 70.0 61.2 D 71.7 D 56 D

pH (Field Measurement) 0.10 6.93 6.92 6.83 6.89 6.87

Total Dissolved Solids 10 333 296 348 208 278

Antimony 0.002 0.006 mg/L ND JB 0.000130 JB ND U <0.005 <0.005

Arsenic 0.005 0.01 mg/L ND JB 0.00118 J ND U 0.0019 0.0011

Barium 0.2 2 mg/L ND J 0.0535 JB 0.051 0.051 0.053

Beryllium 0.002 0.004 mg/L ND ND ND U <0.0020 <0.0020

Cadmium 0.001 0.005 mg/L ND ND ND U <0.0010 <0.0010

Chromium 0.003 0.1 mg/L 0.00967 B 0.00217 JB ND U 0.0007 J <0.0020

Cobalt 0.005 0.006 mg/L 0.00240 J 0.000827 JB ND U <0.004 <0.004

Fluoride 1 4 mg/L ND J 0.229 0.23 0.28 0.24

Lead 0.005 0.015 mg/L ND J 0.000539 J ND U <0.002 <0.002

Lithium 0.05 0.040 mg/L 0.0122 J ND 0.006 J <0.02 <0.02

Mercury 0.0002 0.002 mg/L ND ND ND U <0.0005 <0.0005

Molybdenum 0.01 0.1 mg/L ND J ND ND U <0.01 <0.01
Radium 226
Radium 228

Selenium 0.01 0.05 mg/L ND ND ND U <0.003 <0.003
Thallium 0.001 0.002 mg/L ND ND ND U <0.0020 <0.0020

*All results listed in  milligrams per liter (mg/L) unless otherwise noted by the Maximum Contaminant Level (MCL)
GWPS = Groundwater Protection Standard
NA = Not Analyzed
NC = Not Collected
ND = Not Detected at or above Method Detection Limit
pCi/L = picoCuries per Liter
J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an approximate value.
B = Compound was found in the blank and sample.
HF = Hold time exceedence
^ = Instrument related QC is outside acceptance limits
D = Results reported from dilution
D1 = Sample required dilution due to high concentration of target analyte

WILSON LANDFILL - CCR ANALYTICAL SUMMARY
MW-110

4/22/2020 10/13/202011/2/2018

APPENDIX IV CONSTITUENTS

APPENDIX III CONSTITUENTS Detection Limit GWPS 11/7/20196/27/2019

DATE

1.53 1.49

Characterization

0.8161 5 pCi/L 1.19 1.10
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:20

0033753
44-100168

 Project Name: MW-5 Wilson 092-00004 Workorder: 0033753

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:20:30PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033753-01 Groundwater 04/22/2020 09:25 Travis SneedMW5/ 04/23/2020  13:25

Measurement ValueLabNumber

0033753-01 Field Conductance 4100

Field pH 6.71

Field Temp (C) 15.99

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0912. Cobalt result added to report.

Work Order Comments: 

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW5  

Lab Sample ID:  0033753-01 Sample Collection Date Time:  04/22/2020 09:25

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:29

0.0025Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:290.0010 0.0004

0.011Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:290.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:29

0.66Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:120.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:29

600Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:18D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  18:29

0.008Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:290.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:29

6.73Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:120.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  18:29

0.03Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:290.02 0.005

263Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:18D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  11:46

0.004Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:29J 0.01 0.002

0.005Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:290.003 0.001

11.7Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:15D1 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:29

84.7Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:15D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:29

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  18:29

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

476Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:32 04/29/2020  14:324

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:32U HMF04/29/2020  14:32

476Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:32 04/29/2020  14:324

15Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:45 04/27/2020  16:458 8

3700Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:13 04/27/2020  15:131 1

1710Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:46 05/04/2020  11:46D 5 5

3460Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:04 04/28/2020  12:3250 50

1.5Total Organic Carbon mg/L 5310 C-2011 HMF05/02/2020  01:12 05/02/2020  01:120.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.067Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.15Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.22Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

Page 3 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

208Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  05:09 05/02/2020  05:09D 10.0 7.2

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

05/02/2020  04:48U CSC05/02/2020  04:48

2820Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  05:29 05/02/2020  05:29D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033753

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Total Alkalinity 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Chloride 9.7 10.0 90-11097.0mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 10.0 10.0 90-11099.9mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Chloride 552 10.0 1170 M280-120NRmg/L

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033753

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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May 18, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360644

30360644
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33753

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360644

33753

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360644

33753

Lab ID Sample ID Matrix Date Collected Date Received

30360644001 0033753-01 Water 04/22/20 09:25 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360644

33753

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360644001 0033753-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360644

33753

Sample: 0033753-01 Lab ID: 30360644001 Collected: 04/22/20 09:25 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0670 ± 0.405   (0.631)
C:NA T:94%

pCi/L 05/18/20 14:43 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.15 ± 0.468   (0.764)
C:79% T:91%

pCi/L 05/14/20 10:56 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.22 ± 0.873   (1.40) pCi/L 05/18/20 16:00 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360644

33753

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394308

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360644001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909681

Associated Lab Samples: 30360644001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/14/20 10:56-0.453 ± 0.239   (0.657) C:83% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360644

33753

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394309

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360644001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909682

Associated Lab Samples: 30360644001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 13:52-0.127 ± 0.277   (0.478) C:NA T:86%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360644

33753

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 04:02 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:22

0033754
44-100168

 Project Name: MW-6 Wilson 092-00004 Workorder: 0033754

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:22:22PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033754-01 Groundwater 04/22/2020 10:35 Travis SneedMW6/ 04/23/2020  13:25

Measurement ValueLabNumber

0033754-01 Field Conductance 3230

Field Dissolved Oxygen 0.24

Field pH 6.21

Field Temp (C) 15.86

Field Turbidity 59.6

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@ 0911. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW6  

Lab Sample ID:  0033754-01 Sample Collection Date Time:  04/22/2020 10:35

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:33

0.0050Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  12:050.0010 0.0004

0.012Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:330.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:33

0.31Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:210.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:33

511Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:37D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/04/2020  12:05

0.009Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:330.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/04/2020  12:05

5.94Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:210.100 0.050

0.0005Lead mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:33J 0.002 0.0005

0.04Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:330.02 0.005

238Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:37D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  12:05

0.006Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:33J 0.01 0.002

0.018Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  12:050.003 0.001

10.7Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:25D1 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:33

40.2Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:25D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:33

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/04/2020  12:05

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

510Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:39 04/29/2020  14:394

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:39U HMF04/29/2020  14:39

510Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:39 04/29/2020  14:394

8Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:45 04/27/2020  16:458 8

3080Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:14 04/27/2020  15:141 1

1800Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:52 05/04/2020  11:52D 5 5

2750Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:08 04/28/2020  12:3250 50

1.5Total Organic Carbon mg/L 5310 C-2011 HMF05/02/2020  01:34 05/02/2020  01:340.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

-0.091Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.804Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.804Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

10.2Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  05:50 05/02/2020  05:500.5 0.4

0.21Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  05:50 05/02/2020  05:500.20

2370Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  06:11 05/02/2020  06:11D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033754

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Page 9 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L

Page 12 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Total Alkalinity 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Chloride 9.7 10.0 90-11097.0mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 10.0 10.0 90-11099.9mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Chloride 552 10.0 1170 M280-120NRmg/L

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033754

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 18, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360645

30360645
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33754

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360645

33754

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 2 of 11
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360645

33754

Lab ID Sample ID Matrix Date Collected Date Received

30360645001 0033754-01 Water 04/22/20 10:35 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360645

33754

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360645001 0033754-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360645

33754

Sample: 0033754-01 Lab ID: 30360645001 Collected: 04/22/20 10:35 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.0913 ± 0.343   (0.573)
C:NA T:91%

pCi/L 05/18/20 14:43 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.804 ± 0.454   (0.851)
C:79% T:89%

pCi/L 05/14/20 10:56 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.804 ± 0.797   (1.42) pCi/L 05/18/20 16:00 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360645

33754

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394308

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360645001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909681

Associated Lab Samples: 30360645001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/14/20 10:56-0.453 ± 0.239   (0.657) C:83% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360645

33754

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394309

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360645001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909682

Associated Lab Samples: 30360645001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 13:52-0.127 ± 0.277   (0.478) C:NA T:86%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360645

33754

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 04:03 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:26

0033755
44-100168

 Project Name: MW-7 Wilson 092-00004 Workorder: 0033755

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:26:22PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033755-01 Groundwater 04/22/2020 10:55 Travis SneedMW7/ 04/23/2020  13:25

Measurement ValueLabNumber

0033755-01 Field Conductance 2320

Field pH 6.90

Field Temp (C) 18.22

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@ 0911. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW7  

Lab Sample ID:  0033755-01 Sample Collection Date Time:  04/22/2020 10:55

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:37

0.0075Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.0010 0.0004

0.025Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:37

1.58Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:43D1 1.00 1.00

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:37

369Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:47D1 40.0 13.0

0.0053Chromium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.0020 0.0006

0.006Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.004 0.004

0.003Copper mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.003 0.001

15.1Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:43D1 1.00 0.500

0.004Lead mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.002 0.0005

0.03Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.02 0.005

134Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:47D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  13:07

0.003Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:37J 0.01 0.002

0.013Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.003 0.001

8.90Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:400.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:37

36.1Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:43D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:37

0.02Zinc mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:370.02 0.02

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

320Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:47 04/29/2020  14:474

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:47U HMF04/29/2020  14:47

320Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:47 04/29/2020  14:474

112Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:46 04/27/2020  16:468 8

2250Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:16 04/27/2020  15:161 1

1350Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:58 05/04/2020  11:58D 5 5

1910Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:12 04/28/2020  12:3250 50

1.3Total Organic Carbon mg/L 5310 C-2011 HMF05/02/2020  01:56 05/02/2020  01:560.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.040Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.01Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.05Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

40.0Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  06:31 05/02/2020  06:310.5 0.4

0.27Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  06:31 05/02/2020  06:310.20

1310Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  06:52 05/02/2020  06:52D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033755

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Page 6 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L

Page 7 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC
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RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC
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RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Result Limit
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Units Level
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Result
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Total Alkalinity 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Chloride 9.7 10.0 90-11097.0mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 10.0 10.0 90-11099.9mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Chloride 552 10.0 1170 M280-120NRmg/L

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033755

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 18, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360643

30360643
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33755

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360643

33755

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360643

33755

Lab ID Sample ID Matrix Date Collected Date Received

30360643001 0033755-01 Water 04/22/20 10:55 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360643

33755

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360643001 0033755-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360643

33755

Sample: 0033755-01 Lab ID: 30360643001 Collected: 04/22/20 10:55 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0400 ± 0.437   (0.697)
C:NA T:87%

pCi/L 05/18/20 14:43 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.01 ± 0.504   (0.887)
C:79% T:75%

pCi/L 05/14/20 10:55 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.05 ± 0.941   (1.58) pCi/L 05/18/20 16:00 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360643

33755

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394308

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360643001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909681

Associated Lab Samples: 30360643001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/14/20 10:56-0.453 ± 0.239   (0.657) C:83% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360643

33755

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394309

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360643001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909682

Associated Lab Samples: 30360643001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 13:52-0.127 ± 0.277   (0.478) C:NA T:86%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360643

33755

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 04:02 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:28

0033758
44-100168

 Project Name: MW-8 Wilson 092-00004 Workorder: 0033758

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:28:39PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033758-01 Groundwater 04/22/2020 07:55 Travis SneedMW8/ 04/23/2020  13:25

Measurement ValueLabNumber

0033758-01 Field Conductance 2050

Field Dissolved Oxygen 0.41

Field pH 6.18

Field Temp (C) 15.00

Field Turbidity 16.3

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0910. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW8  

Lab Sample ID:  0033758-01 Sample Collection Date Time:  04/22/2020 07:55

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:41

0.0056Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:110.0010 0.0004

0.024Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:410.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:41

NDBoron 0.10mg/L SW846 6010 B0.10 04/24/2020  11:25U AKB04/28/2020  15:50

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:41

255Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:56D1 40.0 13.0

0.0008Chromium mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:11J 0.0020 0.0006

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/04/2020  13:11

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/04/2020  13:11

38.0Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:53D1 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  18:41

0.009Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:41J 0.02 0.005

138Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:56D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  13:11

0.01Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:410.01 0.002

0.002Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:11J 0.003 0.001

4.46Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:500.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:41

41.1Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:53D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:41

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/04/2020  13:11

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

236Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:52 04/29/2020  14:524

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:52U HMF04/29/2020  14:52

236Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:52 04/29/2020  14:524

22Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:46 04/27/2020  16:468 8

1940Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:20 04/27/2020  15:201 1

820Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  12:42 05/04/2020  12:42D 2 2

1500Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:16 04/28/2020  12:3250 50

2.8Total Organic Carbon mg/L 5310 C-2011 HMF05/02/2020  02:17 05/02/2020  02:170.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.395Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.675Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.07Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

3.6Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  07:12 05/02/2020  07:120.5 0.4

0.27Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  07:12 05/02/2020  07:120.20

1010Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  07:32 05/02/2020  07:32D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033758

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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RPD
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Sulfate 10.0 10.0 90-11099.9mg/L

Chloride 9.7 10.0 90-11097.0mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Chloride 552 10.0 1170 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033758

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 18, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360647

30360647
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33758

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360647

33758

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360647

33758

Lab ID Sample ID Matrix Date Collected Date Received

30360647001 0033758-01 Water 04/22/20 07:55 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360647

33758

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360647001 0033758-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360647

33758

Sample: 0033758-01 Lab ID: 30360647001 Collected: 04/22/20 07:55 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.395 ± 0.453   (0.625)
C:NA T:84%

pCi/L 05/18/20 14:43 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.675 ± 0.411   (0.781)
C:83% T:88%

pCi/L 05/14/20 10:56 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.07 ± 0.864   (1.41) pCi/L 05/18/20 16:00 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360647

33758

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394308

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360647001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909681

Associated Lab Samples: 30360647001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/14/20 10:56-0.453 ± 0.239   (0.657) C:83% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360647

33758

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394309

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360647001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909682

Associated Lab Samples: 30360647001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 13:52-0.127 ± 0.277   (0.478) C:NA T:86%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360647

33758

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 04:03 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 13:50

0033744
44-100168

 Project Name: MW-10 Wilson 092-00004 Workorder: 0033744

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  1:51:01PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033744-01 Groundwater 04/22/2020 07:50 Travis SneedMW10/ 04/23/2020  13:25

Measurement ValueLabNumber

0033744-01 Field Conductance 3760

Field pH 6.26

Field Temp (C) 13.66

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0921. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW10  

Lab Sample ID:  0033744-01 Sample Collection Date Time:  04/22/2020 07:50

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:40

0.0011Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:400.0010 0.0004

0.008Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:400.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:40

0.28Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:180.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:40

415Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:25D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  17:40

0.082Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:400.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:40

9.91Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:180.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:40

0.006Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:40J 0.02 0.005

234Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:25D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  17:25

NDMolybdenum 0.01mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:40

0.046Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:400.003 0.001

6.38Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:180.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:40

179Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:25D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:40

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:40

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

166Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  11:52 04/29/2020  11:524

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  11:52U HMF04/29/2020  11:52

166Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  11:52 04/29/2020  11:524

35Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  15:25 04/27/2020  15:258 8

3400Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  14:58 04/27/2020  14:581 1

1240Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:14 05/04/2020  11:14D 5 5

3170Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  09:13 04/28/2020  12:1550 50

1.0Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  20:09 05/01/2020  20:090.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.082Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.332Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.414Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

68.6Chloride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  18:34 05/01/2020  18:34D 25.0 18.0

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

05/01/2020  18:13U CSC05/01/2020  18:13

3580Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  18:54 05/01/2020  18:54D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033744

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Units Level
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit
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Units Level
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Result
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RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit
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Result
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RPD
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Result Limit
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Units Level

Spike

Result
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RPD
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018020 - Default Prep Wet Chem

Blank (B018020-BLK1)

Prepared: 4/27/2020   8:45, Analyzed: 4/28/2020  12:15

Total Dissolved Solids ND 25 Umg/L

LCS (B018020-BS1)

Prepared: 4/27/2020   8:49, Analyzed: 4/28/2020  12:15

Total Dissolved Solids 1440 25 1500 80-12096.3mg/L

Duplicate (B018020-DUP1) Source: 0043533-01

Prepared: 4/27/2020  10:13, Analyzed: 4/28/2020  12:15

Total Dissolved Solids ND 50 ND 10 Umg/L

Duplicate (B018020-DUP2) Source: 0033742-01

Prepared: 4/27/2020  10:17, Analyzed: 4/28/2020  12:15

Total Dissolved Solids 74 50 76 102.67mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Total Alkalinity 309 4 301 102.43mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Total Alkalinity 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 9.7 10.0 90-11097.1mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Chloride 10.1 10.0 0.0 80-120101mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Sulfate 10.8 10.0 0.005 80-120108mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033744

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 18, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360642

30360642
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33744

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360642

33744

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360642

33744

Lab ID Sample ID Matrix Date Collected Date Received

30360642001 0033744-01 Water 04/22/20 07:50 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360642

33744

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360642001 0033744-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 4 of 11
Page 23 of 30



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360642

33744

Sample: 0033744-01 Lab ID: 30360642001 Collected: 04/22/20 07:50 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0821 ± 0.360   (0.550)
C:NA T:95%

pCi/L 05/18/20 14:19 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.332 ± 0.371   (0.778)
C:80% T:84%

pCi/L 05/14/20 10:55 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.414 ± 0.731   (1.33) pCi/L 05/18/20 16:00 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360642

33744

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394308

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360642001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909681

Associated Lab Samples: 30360642001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/14/20 10:56-0.453 ± 0.239   (0.657) C:83% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360642

33744

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394309

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360642001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909682

Associated Lab Samples: 30360642001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 13:52-0.127 ± 0.277   (0.478) C:NA T:86%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360642

33744

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 04:02 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:18

0033752
44-100168

 Project Name: MW-4D Wilson 092-00004 Workorder: 0033752

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:18:36PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033752-01 Groundwater 04/23/2020 07:50 Travis SneedMW4D/ 04/23/2020  13:25

Measurement ValueLabNumber

0033752-01 Field Conductance 5890

Field pH 6.31

Field Temp (C) 15.69

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0914. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW4D  

Lab Sample ID:  0033752-01 Sample Collection Date Time:  04/23/2020 07:50

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:25

0.0039Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.0010 0.0004

0.016Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:25

10.2Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:09D1 10.0 10.0

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:25

714Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:09D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  18:25

0.010Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  18:25

7.31Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:020.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  18:25

0.16Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.02 0.005

280Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:09D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  11:42

0.02Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.01 0.002

0.036Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.003 0.001

49.1Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:06D1 5.00 2.20

0.001Selenium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:25J 0.003 0.001

256Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:09D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:25

0.02Zinc mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:250.02 0.02

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

404Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:25 04/29/2020  14:254

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:25U HMF04/29/2020  14:25

404Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:25 04/29/2020  14:254

45Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:45 04/27/2020  16:458 8

5470Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:12 04/27/2020  15:121 1

2290Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:40 05/04/2020  11:40D 5 5

4690Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:00 04/28/2020  12:3250 50

0.5Total Organic Carbon mg/L 5310 C-2011 HMF05/02/2020  00:51 05/02/2020  00:510.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

-0.286Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.851Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.851Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

1280Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  03:47 05/02/2020  03:47D 50.0 36.0

0.26Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  03:26 05/02/2020  03:260.20

2650Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  03:47 05/02/2020  03:47D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033752

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Antimony ND 0.005 Umg/L

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level
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Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source
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RPD
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Total Alkalinity 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Chloride 9.7 10.0 90-11097.0mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 10.0 10.0 90-11099.9mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Chloride 552 10.0 1170 M280-120NRmg/L

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033752

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360656

30360656
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33752

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360656

33752

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360656

33752

Lab ID Sample ID Matrix Date Collected Date Received

30360656001 0033752-01 Water 04/23/20 07:50 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360656

33752

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360656001 0033752-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360656

33752

Sample: 0033752-01 Lab ID: 30360656001 Collected: 04/23/20 07:50 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.286 ± 0.460   (0.898)
C:NA T:86%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.851 ± 0.525   (0.987)
C:76% T:68%

pCi/L 05/15/20 15:51 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.851 ± 0.985   (1.89) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360656

33752

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360656001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360656001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360656

33752

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360656001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360656001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360656

33752

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:37 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 13:55

0033745
44-100168

 Project Name: MW-102 Wilson 092-00004 Workorder: 0033745

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  1:55:43PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033745-01 Groundwater 04/23/2020 08:10 Travis SneedMW102/ 04/23/2020  13:25

Measurement ValueLabNumber

0033745-01 Field Conductance 1210

Field Dissolved Oxygen 0.58

Field pH 6.48

Field Temp (C) 15.77

Field Turbidity 3.8

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0920. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW102  

Lab Sample ID:  0033745-01 Sample Collection Date Time:  04/23/2020 08:10

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:43

0.0047Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:430.0010 0.0004

0.051Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:430.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:43

NDBoron 0.10mg/L SW846 6010 B0.10 04/24/2020  11:25U AKB04/28/2020  13:28

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:43

94.5Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:31D1 4.00 1.30

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  17:43

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/01/2020  17:43

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:43

6.01Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:280.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:43

NDLithium 0.02mg/L SW846-6020 A0.005 04/24/2020  11:25U DMH05/01/2020  17:43

41.3Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:31D1 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  17:29

NDMolybdenum 0.01mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:43

0.002Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:43J 0.003 0.001

2.46Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:280.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:43

135Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:44D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:43

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:43

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

288Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  11:55 04/29/2020  11:554

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  11:55U HMF04/29/2020  11:55

288Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  11:55 04/29/2020  11:554

14Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  15:25 04/27/2020  15:258 8

1190Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  14:59 04/27/2020  14:591 1

320Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:16 05/04/2020  11:161 1

724Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  10:32 04/28/2020  12:3250 50

1.0Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  20:31 05/01/2020  20:310.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.084Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

-0.154Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.084Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

33.1Chloride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  19:56 05/01/2020  19:560.5 0.4

0.34Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  19:56 05/01/2020  19:560.20

259Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  20:16 05/01/2020  20:16D 50.0 25.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033745

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit
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Spike

Result
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit
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Units Level
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Result
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RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Antimony 71.0 62.5 0.107 75-125113ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Total Alkalinity 250 4 235 80-120106mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Total Alkalinity 309 4 301 102.43mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Total Alkalinity 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Fluoride ND 0.20 Umg/L

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Sulfate 9.7 10.0 90-11097.1mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Sulfate 10.8 10.0 0.005 80-120108mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Chloride 10.1 10.0 0.0 80-120101mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033745

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360660

30360660
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33745

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360660

33745

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360660

33745

Lab ID Sample ID Matrix Date Collected Date Received

30360660001 0033745-01 Water 04/23/20 08:10 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360660

33745

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360660001 0033745-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360660

33745

Sample: 0033745-01 Lab ID: 30360660001 Collected: 04/23/20 08:10 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0838 ± 0.339   (0.591)
C:NA T:95%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 -0.154 ± 0.323   (0.787)
C:76% T:85%

pCi/L 05/15/20 15:52 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.0838 ± 0.662   (1.38) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360660

33745

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360660001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360660001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360660

33745

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360660001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360660001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360660

33745

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:37 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 13:58

0033746
44-100168

 Project Name: MW-104 Wilson 092-00004 Workorder: 0033746

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  1:58:39PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033746-01 Groundwater 04/22/2020 14:05 Travis SneedMW104/ 04/23/2020  13:25

Measurement ValueLabNumber

0033746-01 Field Conductance 2050

Field Dissolved Oxygen 0.48

Field pH 6.50

Field Temp (C) 17.16

Field Turbidity 96.1

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0919. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW104  

Lab Sample ID:  0033746-01 Sample Collection Date Time:  04/22/2020 14:05

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:47

0.0010Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:470.0010 0.0004

0.050Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:470.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:47

NDBoron 0.10mg/L SW846 6010 B0.10 04/24/2020  11:25U AKB04/28/2020  13:47

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:47

258Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:53D1 40.0 13.0

0.0007Chromium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:47J 0.0020 0.0006

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/01/2020  17:47

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:47

4.34Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:470.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:47

0.02Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:470.02 0.005

79.3Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:50D1 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  17:32

0.003Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:47J 0.01 0.002

0.003Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:470.003 0.001

8.53Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:470.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:47

97.1Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:50D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:47

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:47

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

384Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  12:01 04/29/2020  12:014

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  12:01U HMF04/29/2020  12:01

384Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  12:01 04/29/2020  12:014

11Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  15:25 04/27/2020  15:258 8

1750Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:00 04/27/2020  15:001 1

912Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:20 05/04/2020  11:20D 2 2

1380Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  10:36 04/28/2020  12:3250 50

0.8Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  20:53 05/01/2020  20:530.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.149Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.674Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.823Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

13.0Chloride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  20:37 05/01/2020  20:370.5 0.4

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

05/01/2020  20:37U CSC05/01/2020  20:37

662Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  20:57 05/01/2020  20:57D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033746

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Page 6 of 30



Pace Analytical Services, LLC
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit
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Units Level
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Result
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RPD
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 9.7 10.0 90-11097.1mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Chloride 10.1 10.0 0.0 80-120101mg/L

Sulfate 10.8 10.0 0.005 80-120108mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033746

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ

Page 17 of 30
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360675

30360675
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33746

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360675

33746

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360675

33746

Lab ID Sample ID Matrix Date Collected Date Received

30360675001 0033746-01 Water 04/22/20 14:05 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360675

33746

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360675001 0033746-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360675

33746

Sample: 0033746-01 Lab ID: 30360675001 Collected: 04/22/20 14:05 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.149 ± 0.395   (0.658)
C:NA T:95%

pCi/L 05/18/20 15:55 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.674 ± 0.445   (0.832)
C:73% T:68%

pCi/L 05/15/20 15:53 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.823 ± 0.840   (1.49) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360675

33746

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360675001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360675001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360675

33746

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360675001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360675001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360675

33746

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:39 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:00

0033747
44-100168

 Project Name: MW-105 Wilson 092-00004 Workorder: 0033747

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:00:43PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033747-01 Groundwater 04/22/2020 13:05 Travis SneedMW105/ 04/23/2020  13:25

Measurement ValueLabNumber

0033747-01 Field Conductance 911

Field pH 7.78

Field Temp (C) 17.41

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0918. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW105  

Lab Sample ID:  0033747-01 Sample Collection Date Time:  04/22/2020 13:05

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:51

NDArsenic 0.0010mg/L SW846-6020 A0.0004 04/24/2020  11:25U DMH05/01/2020  17:51

0.255Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:510.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:51

0.33Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:560.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:51

60.4Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:59D1 4.00 1.30

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  17:51

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/01/2020  17:51

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:51

1.88Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:560.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:51

0.02Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:510.02 0.005

20.0Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:59D1 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  17:36

0.002Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:51J 0.01 0.002

NDNickel 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:51

5.73Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  13:560.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:51

146Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:03D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:51

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:51

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

399Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  12:07 04/29/2020  12:074

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  12:07U HMF04/29/2020  12:07

399Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  12:07 04/29/2020  12:074

NDChemical Oxygen Demand 8mg/L HACH 80008 04/27/2020  15:26U ALT04/27/2020  15:26

966Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:01 04/27/2020  15:011 1

222Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:22 05/04/2020  11:221 1

398Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  10:40 04/28/2020  12:3250 50

1.0Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  21:14 05/01/2020  21:140.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

-0.019Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.15Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.15Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

9.5Chloride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  21:18 05/01/2020  21:180.5 0.4

0.67Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  21:18 05/01/2020  21:180.20

91.8Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  21:38 05/01/2020  21:38D 20.0 10.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033747

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit
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Units Level
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Result
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RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 250 4 235 80-120106mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Fluoride 9.60 10.0 90-11096.0mg/L

Sulfate 9.7 10.0 90-11097.1mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Chloride 10.1 10.0 0.0 80-120101mg/L

Sulfate 10.8 10.0 0.005 80-120108mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033747

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ

Page 17 of 30
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360672

30360672
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33747

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360672

33747

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360672

33747

Lab ID Sample ID Matrix Date Collected Date Received

30360672001 0033747-01 Water 04/22/20 13:05 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360672

33747

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360672001 0033747-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360672

33747

Sample: 0033747-01 Lab ID: 30360672001 Collected: 04/22/20 13:05 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.0186 ± 0.311   (0.574)
C:NA T:98%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.15 ± 0.507   (0.848)
C:73% T:88%

pCi/L 05/15/20 15:52 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.15 ± 0.818   (1.42) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360672

33747

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360672001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360672001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360672

33747

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360672001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360672001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360672

33747

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:38 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:03

0033748
44-100168

 Project Name: MW-110 Wilson 092-00004 Workorder: 0033748

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:03:35PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033748-01 Groundwater 04/22/2020 14:20 Travis SneedMW110/ 04/23/2020  13:25

Measurement ValueLabNumber

0033748-01 Field Conductance 550

Field pH 6.89

Field Temp (C) 17.10

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0917. Cobalt result added to report.

Work Order Comments: 

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW110  

Lab Sample ID:  0033748-01 Sample Collection Date Time:  04/22/2020 14:20

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:55

0.0019Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:550.0010 0.0004

0.051Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:550.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:55

NDBoron 0.10mg/L SW846 6010 B0.10 04/24/2020  11:25U AKB04/28/2020  14:06

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:55

39.9Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:09D1 4.00 1.30

0.0007Chromium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:55J 0.0020 0.0006

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/01/2020  17:55

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:55

5.60Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:060.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:55

NDLithium 0.02mg/L SW846-6020 A0.005 04/24/2020  11:25U DMH05/01/2020  17:55

19.6Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:09D1 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  17:40

NDMolybdenum 0.01mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:55

0.001Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  17:55J 0.003 0.001

1.02Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:060.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:55

33.7Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  14:09D1 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:55

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:55

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

137Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  12:14 04/29/2020  12:144

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  12:14U HMF04/29/2020  12:14

137Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  12:14 04/29/2020  12:144

10Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  15:26 04/27/2020  15:268 8

466Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:02 04/27/2020  15:021 1

178Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:24 05/04/2020  11:241 1

208Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  10:44 04/28/2020  12:3250 50

2.0Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  21:36 05/01/2020  21:360.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.837Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.694Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.53Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

11.5Chloride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  21:58 05/01/2020  21:580.5 0.4

0.28Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  21:58 05/01/2020  21:580.20

71.7Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/01/2020  22:19 05/01/2020  22:19D 20.0 10.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033748

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit
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Units Level
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Result
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Total Alkalinity 250 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Result Limit
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Units Level
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Result
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Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Sulfate 9.7 10.0 90-11097.1mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Chloride 10.1 10.0 0.0 80-120101mg/L

Sulfate 10.8 10.0 0.005 80-120108mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033748

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ

Page 17 of 30
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360673

30360673
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33748

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360673

33748

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 2 of 11
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360673

33748

Lab ID Sample ID Matrix Date Collected Date Received

30360673001 0033748-01 Water 04/22/20 14:20 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360673

33748

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360673001 0033748-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360673

33748

Sample: 0033748-01 Lab ID: 30360673001 Collected: 04/22/20 14:20 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.837 ± 0.495   (0.590)
C:NA T:93%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.694 ± 0.413   (0.757)
C:76% T:81%

pCi/L 05/15/20 15:52 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.53 ± 0.908   (1.35) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360673

33748

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360673001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360673001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360673

33748

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360673001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360673001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360673

33748

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:38 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 14:30

0033759
44-100168

 Project Name: Well Duplicate Wilson 092-00004 Workorder: 0033759

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  2:30:35PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033759-01 Groundwater 04/23/2020 08:30 Travis SneedWell Duplicate/ 04/23/2020  13:25

Measurement ValueLabNumber

0033759-01 Field Conductance 5890

Field pH 6.31

Field Temp (C) 15.69

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0909. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: Well Duplicate  

Lab Sample ID:  0033759-01 Sample Collection Date Time:  04/23/2020 08:30

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  18:44

0.0033Arsenic mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:180.0010 0.0004

0.016Barium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:440.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  18:44

10.9Boron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  16:15D1 10.0 10.0

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:44

720Calcium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  16:15D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/04/2020  13:18

0.012Cobalt mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:180.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/04/2020  13:18

8.05Iron mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  15:590.100 0.050

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  18:44

0.17Lithium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:440.02 0.005

278Magnesium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  16:15D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/04/2020  13:18

0.008Molybdenum mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:44J 0.01 0.002

0.030Nickel mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:180.003 0.001

67.9Potassium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  16:02D1 5.00 2.20

0.001Selenium mg/L SW846-6020 A DMH04/24/2020  11:25 05/01/2020  18:44J 0.003 0.001

234Sodium mg/L SW846 6010 B AKB04/24/2020  11:25 04/28/2020  16:15D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  18:44

0.02Zinc mg/L SW846-6020 A DMH04/24/2020  11:25 05/04/2020  13:180.02 0.02

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

394Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF04/29/2020  14:57 04/29/2020  14:57M3 4

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  14:57U, M3 HMF04/29/2020  14:57

394Total Alkalinity mg/L 2320 B-2011 HMF04/29/2020  14:57 04/29/2020  14:57M3 4

51Chemical Oxygen Demand mg/L HACH 8000 ALT04/27/2020  16:46 04/27/2020  16:468 8

5260Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  15:21 04/27/2020  15:211 1

2510Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  12:48 05/04/2020  12:48D 5 5

4630Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  11:20 04/28/2020  12:3250 50

NDTotal Organic Carbon 0.5mg/L 5310 C-2011 05/02/2020  02:39M2, U HMF05/02/2020  02:39

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.174Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.39Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

1.56Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

1300Chloride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  08:54 05/02/2020  08:54D, M2 25.0 18.0

0.27Fluoride mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  08:34 05/02/2020  08:34M2 0.20

3010Sulfate mg/L EPA 300.0 REV 

2.1

CSC05/02/2020  09:15 05/02/2020  09:15D, M2 100 50.0

Page 4 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033759

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Page 6 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Antimony 0.069 0.005 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 M4, D2, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Molybdenum 0.03 0.01 0.0625 0.002 20 M2, J580-12052.5 1.71mg/L

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018047 - Default Prep Wet Chem

Blank (B018047-BLK1)

Prepared: 4/27/2020  10:24, Analyzed: 4/28/2020  12:32

Total Dissolved Solids ND 25 Umg/L

LCS (B018047-BS1)

Prepared: 4/27/2020  10:28, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 1460 25 1500 80-12097.0mg/L

Duplicate (B018047-DUP1) Source: 0033745-01

Prepared: 4/27/2020  11:52, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 716 50 724 101.11mg/L

Duplicate (B018047-DUP2) Source: 0041174-01

Prepared: 4/27/2020  11:56, Analyzed: 4/28/2020  12:32

Total Dissolved Solids 364 50 372 102.17mg/L

Batch B018081 - Default Prep Wet Chem

Blank (B018081-BLK1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018081-BS1)

Prepared: 4/27/2020  16:41, Analyzed: 4/27/2020  16:41

Chemical Oxygen Demand 127 8 90-110mg/L

Duplicate (B018081-DUP1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 206 8 210 251.84mg/L

Matrix Spike (B018081-MS1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 416 8 250 210 M290-11082.7mg/L

Matrix Spike Dup (B018081-MSD1) Source: 0040126-01

Prepared: 4/27/2020  16:50, Analyzed: 4/27/2020  16:50

Chemical Oxygen Demand 414 8 250 210 10 M290-11081.8 0.537mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit
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Units Level
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Result
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RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Total Alkalinity 235 4 235 80-12099.8mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Total Alkalinity 250 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L
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Units Level
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Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Total Alkalinity 309 4 301 102.43mg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Result Limit
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Units Level
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Result
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%REC
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RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018474 - Default Prep IC

Blank (B018474-BLK1)

Prepared: 5/2/2020   1:02, Analyzed: 5/2/2020   1:02

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018474-BS1)

Prepared: 5/2/2020   0:42, Analyzed: 5/2/2020   0:42

Chloride 9.7 10.0 90-11097.0mg/L

Sulfate 10.0 10.0 90-11099.9mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Matrix Spike (B018474-MS1) Source: 0033759-01

Prepared: 5/2/2020   9:35, Analyzed: 5/2/2020   9:35

Chloride 552 10.0 1170 M280-120NRmg/L

Fluoride 1.75 10.0 0.24 M280-12015.1mg/L

Sulfate 627 10.0 2710 M280-120NRmg/L

Matrix Spike Dup (B018474-MSD1) Source: 0033759-01

Prepared: 5/2/2020   9:56, Analyzed: 5/2/2020   9:56

Sulfate 640 10.0 2710 20 M280-120NR 2.10mg/L

Fluoride 1.81 10.0 0.24 20 M280-12015.7 3.09mg/L

Chloride 558 10.0 1170 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033759

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ

Page 17 of 30
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360657

30360657
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33759

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
Page 20 of 30



#=CP#

CERTIFICATIONS

Pace Project No.:

Project:

30360657

33759

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360657

33759

Lab ID Sample ID Matrix Date Collected Date Received

30360657001 0033759-01 Water 04/23/20 08:30 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360657

33759

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360657001 0033759-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360657

33759

Sample: 0033759-01 Lab ID: 30360657001 Collected: 04/23/20 08:30 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.174 ± 0.372   (0.612)
C:NA T:87%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.39 ± 0.533   (0.818)
C:72% T:87%

pCi/L 05/15/20 15:51 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.56 ± 0.905   (1.43) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360657

33759

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360657001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360657001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360657

33759

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360657001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360657001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360657

33759

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:37 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 05/29/2020 13:40

0033742
44-100168

 Project Name: Field Blank Wilson 092-00004 Workorder: 0033742

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 04/23/2020 13:25.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 5/29/2020 at  1:40:57PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0033742-01 Water 04/23/2020 08:45 Travis SneedField Blank/ 04/23/2020  13:25

Corrected Report:

This report has been issued as a revision of the previous report dated 5/20/20@0922. Cobalt result added to report.

Work Order Comments: 
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: Field Blank  

Lab Sample ID:  0033742-01 Sample Collection Date Time:  04/23/2020 08:45

ANALYTICAL RESULTS

Sample Received Date Time:   04/23/2020 13:25

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:32

NDArsenic 0.0010mg/L SW846-6020 A0.0004 04/24/2020  11:25U DMH05/01/2020  17:32

NDBarium 0.004mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:32

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 04/24/2020  11:25U DMH05/01/2020  17:32

NDBoron 0.10mg/L SW846 6010 B0.10 04/24/2020  11:25M4, U AKB04/28/2020  13:06

NDCadmium 0.0010mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:32

NDCalcium 0.40mg/L SW846 6010 B0.13 04/24/2020  11:25M4, U AKB04/28/2020  13:06

NDChromium 0.0020mg/L SW846-6020 A0.0006 04/24/2020  11:25U DMH05/01/2020  17:32

NDCobalt 0.004mg/L SW846-6020 A0.004 04/24/2020  11:25U DMH05/01/2020  17:32

NDCopper 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:32

NDIron 0.100mg/L SW846 6010 B0.050 04/24/2020  11:25U AKB04/28/2020  13:06

NDLead 0.002mg/L SW846-6020 A0.0005 04/24/2020  11:25U DMH05/01/2020  17:32

NDLithium 0.02mg/L SW846-6020 A0.005 04/24/2020  11:25U DMH05/01/2020  17:32

NDMagnesium 0.200mg/L SW846 6010 B0.090 04/24/2020  11:25U AKB04/28/2020  13:06

NDMercury 0.0005mg/L SW846-6020 A0.0002 04/24/2020  11:25U DMH05/02/2020  16:58

NDMolybdenum 0.01mg/L SW846-6020 A0.002 04/24/2020  11:25U DMH05/01/2020  17:32

NDNickel 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:32

NDPotassium 0.50mg/L SW846 6010 B0.22 04/24/2020  11:25M4, U AKB04/28/2020  13:06

NDSelenium 0.003mg/L SW846-6020 A0.001 04/24/2020  11:25U DMH05/01/2020  17:32

NDSodium 0.26mg/L SW846 6010 B0.10 04/24/2020  11:25U AKB04/28/2020  13:06

NDThallium 0.0020mg/L SW846-6020 A0.0001 04/24/2020  11:25U DMH05/01/2020  17:32

NDZinc 0.02mg/L SW846-6020 A0.02 04/24/2020  11:25U DMH05/01/2020  17:32

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDBicarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  11:47U HMF04/29/2020  11:47

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 04/29/2020  11:47U HMF04/29/2020  11:47

NDTotal Alkalinity 4mg/L 2320 B-2011 04/29/2020  11:47U HMF04/29/2020  11:47

NDChemical Oxygen Demand 8mg/L HACH 80008 04/27/2020  15:25U ALT04/27/2020  15:25

4Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 GAT04/27/2020  14:56 04/27/2020  14:561 1

30Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL05/04/2020  11:06 05/04/2020  11:061 1

76Total Dissolved Solids mg/L 2540 C-2011 MAG04/27/2020  09:05 04/28/2020  12:1550 50

0.5Total Organic Carbon mg/L 5310 C-2011 HMF05/01/2020  19:26 05/01/2020  19:260.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

-0.103Radium-226 pCi/L EPA 903.1 RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.007Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub

0.007Radium pCi/L EPA 904.0 Radium 

Sum Calc

RCW05/19/2020  09:27 05/19/2020  09:29_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDChloride 0.5mg/L EPA 300.0 REV 

2.1

0.4 05/01/2020  16:11M1, 

Y2, U

CSC05/01/2020  16:11

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

05/01/2020  16:11M1, 

Y2, U

CSC05/01/2020  16:11

NDSulfate 1.0mg/L EPA 300.0 REV 

2.1

0.5 05/01/2020  16:11M1, 

Y2, U

CSC05/01/2020  16:11
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0033742

   - Samples collected by MMLI personnel are done so in accordance with procedures set forth in MMLI field services SOPs.

   - Results contained in this report are only representative of the samples received. 

   - MMLI does not provide interpretation of these results unless otherwise stated.  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

D2 Sample required dilution due to matrix interference.

E Concentration exceeds calibration range

J Estimated value.

J5 Concentration estimated. Internal standard recoveries did not meet method acceptance criteria.

L2 The associated blank spike recovery was below method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

M6 Matrix spike recovery was high.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

Y2 MS/MSD RPD exceeded the method control limit. Recovery met acceptance criteria.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Blank (B017542-BLK1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:50

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Cobalt ND 0.004 Umg/L

Blank (B017542-BLK2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:09

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.001 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L

Blank (B017542-BLK3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:50

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Copper 0.002 0.003 Jmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

LCS (B017542-BS1)

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  12:53

Boron 0.13 0.10 0.125 85-115106mg/L

Calcium 6.57 0.40 6.25 85-115105mg/L

Iron 6.39 0.100 6.25 85-115102mg/L

Magnesium 5.72 0.200 6.25 85-11591.5mg/L

Potassium 6.62 0.50 6.25 85-115106mg/L

Cobalt 0.054 0.004 0.0625 85-11585.7mg/L

Sodium 6.47 0.26 6.25 85-115103mg/L

LCS (B017542-BS2)

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  17:13

Molybdenum 0.05 0.01 0.0625 85-11586.2mg/L

Antimony 0.058 0.005 0.0625 85-11593.6mg/L

Mercury 0.0020 0.0005 0.00250 L285-11579.8mg/L

Arsenic 0.0537 0.0010 0.0625 85-11585.9mg/L

Barium 0.054 0.004 0.0625 85-11586.5mg/L

Beryllium 0.0495 0.0020 0.0625 M285-11579.2mg/L

Cadmium 0.0533 0.0010 0.0625 85-11585.3mg/L

Chromium 0.0535 0.0020 0.0625 85-11585.5mg/L

Copper 0.054 0.003 0.0625 85-11586.7mg/L

Lead 0.051 0.002 0.0625 L285-11581.1mg/L

Lithium 0.05 0.02 0.0625 L285-11582.7mg/L

Nickel 0.053 0.003 0.0625 85-11585.3mg/L

Selenium 0.053 0.003 0.0625 85-11585.4mg/L

Thallium 0.0495 0.0020 0.0625 L285-11579.1mg/L

Zinc 0.05 0.02 0.0625 85-11586.2mg/L

LCS (B017542-BS3)

Prepared: 4/24/2020  11:25, Analyzed: 5/2/2020  16:54

Antimony 0.069 0.005 0.0625 85-115110mg/L

Molybdenum 0.07 0.01 0.0625 85-115110mg/L

Mercury 0.0026 0.0005 0.00250 85-115102mg/L

Arsenic 0.0651 0.0010 0.0625 85-115104mg/L

Barium 0.065 0.004 0.0625 85-115105mg/L

Beryllium 0.0624 0.0020 0.0625 85-11599.8mg/L

Cadmium 0.0652 0.0010 0.0625 85-115104mg/L

Chromium 0.0645 0.0020 0.0625 85-115103mg/L

Copper 0.066 0.003 0.0625 85-115106mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.06 0.02 0.0625 85-115101mg/L

Nickel 0.064 0.003 0.0625 85-115103mg/L

Selenium 0.065 0.003 0.0625 85-115103mg/L

Thallium 0.0650 0.0020 0.0625 85-115104mg/L

Zinc 0.07 0.02 0.0625 85-115105mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:18

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 6.11 10.0 6.25 ND D2, J80-12097.8mg/L

Magnesium ND 20.0 6.25 ND D2, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.064 0.004 0.0625 ND 80-120102mg/L

Sodium ND 26.0 6.25 ND D2, U80-120mg/L

Matrix Spike (B017542-MS2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:24

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 357 40.0 6.25 382 D2, M280-120NRmg/L

Iron 89.2 10.0 6.25 96.5 D2, M280-120NRmg/L

Magnesium 190 20.0 6.25 197 D280-120NRmg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Cobalt 0.546 0.004 0.0625 0.547 M380-120NRmg/L

Sodium 107 26.0 6.25 108 D280-120NRmg/L

Matrix Spike (B017542-MS3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:48

Molybdenum 0.07 0.01 0.0625 ND 80-120104mg/L

Antimony 0.071 0.005 0.0625 ND 80-120113mg/L

Mercury 0.0023 0.0005 0.00250 ND 80-12092.2mg/L

Arsenic 0.0646 0.0010 0.0625 ND J580-120103mg/L

Barium 0.066 0.004 0.0625 ND 80-120106mg/L

Beryllium 0.0609 0.0020 0.0625 ND 80-12097.5mg/L

Cadmium 0.0639 0.0010 0.0625 ND 80-120102mg/L

Chromium 0.0633 0.0020 0.0625 ND 80-120101mg/L

Copper 0.061 0.003 0.0625 ND 80-12097.6mg/L

Lead 0.060 0.002 0.0625 ND 80-12096.7mg/L

Lithium 0.06 0.02 0.0625 ND 80-120104mg/L

Nickel 0.062 0.003 0.0625 ND 80-12099.8mg/L

Selenium 0.063 0.003 0.0625 ND 80-120100mg/L

Thallium 0.0587 0.0020 0.0625 ND 80-12093.9mg/L

Zinc 0.06 0.02 0.0625 ND 80-120103mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike (B017542-MS4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:11

Antimony 0.069 0.005 0.0625 ND 80-120111mg/L

Mercury 0.0022 0.0005 0.00250 ND 80-12086.7mg/L

Molybdenum 0.04 0.01 0.0625 0.002 J5, M280-12053.5mg/L

Arsenic 0.0711 0.0010 0.0625 0.0079 J580-120101mg/L

Barium 0.068 0.004 0.0625 0.005 80-120102mg/L

Beryllium 0.0507 0.0020 0.0625 0.0013 M280-12079.2mg/L

Cadmium 0.0781 0.0010 0.0625 0.0211 80-12091.1mg/L

Chromium 0.0631 0.0020 0.0625 0.0007 80-12099.8mg/L

Copper 0.057 0.003 0.0625 ND 80-12090.8mg/L

Lead 0.056 0.002 0.0625 ND 80-12089.1mg/L

Lithium 0.20 0.02 0.0625 0.15 80-12087.1mg/L

Nickel 1.03 0.003 0.0625 1.10 M3, E80-120NRmg/L

Selenium 0.032 0.003 0.0625 ND M280-12050.5mg/L

Thallium 0.0560 0.0020 0.0625 0.0011 80-12087.8mg/L

Zinc 1.85 0.02 0.0625 2.25 M3, E80-120NRmg/L

Matrix Spike Dup (B017542-MSD1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:21

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 6.31 10.0 6.25 ND 20 D2, J80-120101 3.22mg/L

Magnesium ND 20.0 6.25 ND 20 D2, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, U80-120mg/L

Cobalt 0.065 0.004 0.0625 ND 2080-120104 2.02mg/L

Matrix Spike Dup (B017542-MSD2) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:28

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 356 40.0 6.25 382 20 D2, M280-120NR 0.438mg/L

Iron 88.8 10.0 6.25 96.5 20 D2, M280-120NR 0.473mg/L

Magnesium 189 20.0 6.25 197 20 D280-120NR 0.296mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 106 26.0 6.25 108 20 D280-120NR 0.573mg/L

Cobalt 0.552 0.004 0.0625 0.547 20 M380-1208.08 1.11mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Matrix Spike Dup (B017542-MSD3) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  18:52

Mercury 0.0024 0.0005 0.00250 ND 2080-12097.5 5.63mg/L

Antimony 0.073 0.005 0.0625 ND 2080-120116 2.84mg/L

Molybdenum 0.07 0.01 0.0625 ND 2080-120106 2.30mg/L

Arsenic 0.0650 0.0010 0.0625 ND 20 J580-120104 0.685mg/L

Barium 0.068 0.004 0.0625 ND 2080-120108 2.25mg/L

Beryllium 0.0616 0.0020 0.0625 ND 2080-12098.6 1.15mg/L

Cadmium 0.0655 0.0010 0.0625 ND 2080-120105 2.55mg/L

Chromium 0.0642 0.0020 0.0625 ND 2080-120103 1.38mg/L

Copper 0.062 0.003 0.0625 ND 2080-12099.0 1.42mg/L

Lead 0.062 0.002 0.0625 ND 2080-12099.0 2.37mg/L

Lithium 0.07 0.02 0.0625 ND 2080-120106 2.61mg/L

Nickel 0.064 0.003 0.0625 ND 2080-120103 3.35mg/L

Selenium 0.064 0.003 0.0625 ND 2080-120103 2.12mg/L

Thallium 0.0601 0.0020 0.0625 ND 2080-12096.2 2.37mg/L

Zinc 0.07 0.02 0.0625 ND 2080-120105 1.77mg/L

Matrix Spike Dup (B017542-MSD4) Source: 0033743-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:15

Antimony 0.069 0.005 0.0625 ND 2080-120111 0.226mg/L

Molybdenum 0.03 0.01 0.0625 0.002 20 J5, M280-12052.5 1.71mg/L

Mercury 0.0022 0.0005 0.00250 ND 2080-12089.1 2.77mg/L

Arsenic 0.0692 0.0010 0.0625 0.0079 20 J580-12098.0 2.76mg/L

Barium 0.068 0.004 0.0625 0.005 2080-120100 1.30mg/L

Beryllium 0.0493 0.0020 0.0625 0.0013 20 M280-12076.8 2.91mg/L

Cadmium 0.0793 0.0010 0.0625 0.0211 2080-12093.1 1.59mg/L

Chromium 0.0616 0.0020 0.0625 0.0007 2080-12097.5 2.35mg/L

Copper 0.055 0.003 0.0625 ND 2080-12087.6 3.65mg/L

Lead 0.055 0.002 0.0625 ND 2080-12088.6 0.549mg/L

Lithium 0.20 0.02 0.0625 0.15 2080-12093.5 1.99mg/L

Nickel 1.04 0.003 0.0625 1.10 20 M3, E80-120NR 1.31mg/L

Selenium 0.031 0.003 0.0625 ND 20 M280-12049.5 2.00mg/L

Thallium 0.0555 0.0020 0.0625 0.0011 2080-12087.0 0.916mg/L

Zinc 1.87 0.02 0.0625 2.25 20 M3, E80-120NR 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B017542 - EPA 200.2

Post Spike (B017542-PS1) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 4/28/2020  16:31

Boron 121 125 -1.32 D275-12596.8ug/L

Calcium 6440 6250 3.49 D275-125103ug/L

Iron 6150 6250 21.5 D275-12598.0ug/L

Magnesium 6600 6250 1.11 D275-125106ug/L

Potassium 5980 6250 9.01 D275-12595.6ug/L

Sodium 6720 6250 2.78 D275-125108ug/L

Cobalt 62.7 62.5 0.009 75-125100ug/L

Post Spike (B017542-PS2) Source: 0033742-01

Prepared: 4/24/2020  11:25, Analyzed: 5/1/2020  19:19

Mercury 2.56 2.50 0.0710 75-12599.4ug/L

Molybdenum 65.7 62.5 0.03 75-125105ug/L

Antimony 71.0 62.5 0.107 75-125113ug/L

Arsenic 64.2 62.5 -0.0029 J575-125103ug/L

Barium 67.2 62.5 0.037 75-125107ug/L

Beryllium 56.7 62.5 -0.0023 75-12590.7ug/L

Cadmium 63.6 62.5 0.0053 75-125102ug/L

Chromium 61.7 62.5 0.0998 75-12598.6ug/L

Copper 61.0 62.5 -1.66 75-12597.6ug/L

Lead 60.7 62.5 0.219 75-11596.8ug/L

Lithium 60.7 62.5 0.05 75-12597.0ug/L

Nickel 62.6 62.5 0.313 75-12599.7ug/L

Selenium 64.8 62.5 -0.002 75-125104ug/L

Thallium 58.9 62.5 0.0066 75-12594.2ug/L

Zinc 65.7 62.5 1.46 75-125103ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018020 - Default Prep Wet Chem

Blank (B018020-BLK1)

Prepared: 4/27/2020   8:45, Analyzed: 4/28/2020  12:15

Total Dissolved Solids ND 25 Umg/L

LCS (B018020-BS1)

Prepared: 4/27/2020   8:49, Analyzed: 4/28/2020  12:15

Total Dissolved Solids 1440 25 1500 80-12096.3mg/L

Duplicate (B018020-DUP1) Source: 0043533-01

Prepared: 4/27/2020  10:13, Analyzed: 4/28/2020  12:15

Total Dissolved Solids ND 50 ND 10 Umg/L

Duplicate (B018020-DUP2) Source: 0033742-01

Prepared: 4/27/2020  10:17, Analyzed: 4/28/2020  12:15

Total Dissolved Solids 74 50 76 102.67mg/L

Batch B018080 - Default Prep Wet Chem

Blank (B018080-BLK1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand ND 8 Umg/L

LCS (B018080-BS1)

Prepared: 4/27/2020  15:20, Analyzed: 4/27/2020  15:20

Chemical Oxygen Demand 121 8 90-110mg/L

Duplicate (B018080-DUP1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 36 8 22 25 Y147.1mg/L

Matrix Spike (B018080-MS1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 274 8 250 22 90-110101mg/L

Matrix Spike Dup (B018080-MSD1) Source: 0042854-01

Prepared: 4/27/2020  15:30, Analyzed: 4/27/2020  15:30

Chemical Oxygen Demand 263 8 250 22 1090-11096.3 4.34mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018086 - Default Prep Wet Chem

Blank (B018086-BLK1)

Prepared: 4/27/2020  14:54, Analyzed: 4/27/2020  14:54

Specific Conductance (Lab) ND 1 Uumhos/cm

LCS (B018086-BS1)

Prepared: 4/27/2020  14:55, Analyzed: 4/27/2020  14:55

Specific Conductance (Lab) 1410 1410 80-12099.8umhos/cm

Duplicate (B018086-DUP1) Source: 0033751-01

Prepared: 4/27/2020  15:09, Analyzed: 4/27/2020  15:09

Specific Conductance (Lab) 2980 1 2990 1.240.0335umhos/cm

Duplicate (B018086-DUP2) Source: 0043793-01

Prepared: 4/27/2020  15:27, Analyzed: 4/27/2020  15:27

Specific Conductance (Lab) 1 1 1 1.240.755umhos/cm

Batch B018100 - Default Prep Wet Chem

Blank (B018100-BLK1)

Prepared: 5/1/2020  18:21, Analyzed: 5/1/2020  18:21

Total Organic Carbon ND 0.5 Umg/L

LCS (B018100-BS1)

Prepared: 5/1/2020  18:43, Analyzed: 5/1/2020  18:43

Total Organic Carbon 5.0 0.5 5.00 80-120101mg/L

Duplicate (B018100-DUP1) Source: 0033748-01

Prepared: 5/2/2020   0:07, Analyzed: 5/2/2020   0:07

Total Organic Carbon 2.0 0.5 2.0 250.0293mg/L

Duplicate (B018100-DUP2) Source: 0033758-01

Prepared: 5/2/2020   4:27, Analyzed: 5/2/2020   4:27

Total Organic Carbon 2.8 0.5 2.8 250.410mg/L

Matrix Spike (B018100-MS1) Source: 0033749-01

Prepared: 5/2/2020   0:29, Analyzed: 5/2/2020   0:29

Total Organic Carbon 10.7 0.5 2.50 8.2 80-120101mg/L
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC
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RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018100 - Default Prep Wet Chem

Matrix Spike (B018100-MS2) Source: 0033759-01

Prepared: 5/2/2020   4:49, Analyzed: 5/2/2020   4:49

Total Organic Carbon 3.6 0.5 5.00 0.4 M280-12065.0mg/L

Batch B018391 - Default Prep Wet Chem

Blank (B018391-BLK1)

Prepared: 4/29/2020  11:33, Analyzed: 4/29/2020  11:33

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK2)

Prepared: 4/29/2020  13:03, Analyzed: 4/29/2020  13:03

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B018391-BLK3)

Prepared: 4/29/2020  15:33, Analyzed: 4/29/2020  15:33

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

LCS (B018391-BS1)

Prepared: 4/29/2020  12:58, Analyzed: 4/29/2020  12:58

Carbonate Alkalinity as CaCO3 232 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 235 4 235 80-12099.8mg/L

LCS (B018391-BS2)

Prepared: 4/29/2020  15:29, Analyzed: 4/29/2020  15:29

Total Alkalinity 250 4 235 80-120106mg/L

Carbonate Alkalinity as CaCO3 230 4 225 0-200102mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L
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Result Limit
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Units Level
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Result
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Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B018391 - Default Prep Wet Chem

Duplicate (B018391-DUP1) Source: 0033751-01

Prepared: 4/29/2020  12:34, Analyzed: 4/29/2020  12:34

Total Alkalinity 309 4 301 102.43mg/L

Carbonate Alkalinity as CaCO3 ND 4 301 10 Umg/L

Bicarbonate Alkalinity as CaCO3 309 4 ND 10mg/L

Duplicate (B018391-DUP2) Source: 0033759-01

Prepared: 4/29/2020  15:04, Analyzed: 4/29/2020  15:04

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 402 4 394 102.01mg/L

Bicarbonate Alkalinity as CaCO3 402 4 394 102.01mg/L

Matrix Spike (B018391-MS1) Source: 0033743-01

Prepared: 4/29/2020  12:40, Analyzed: 4/29/2020  12:40

Total Alkalinity 61 4 50.4 22 M280-12077.0mg/L

Matrix Spike (B018391-MS2) Source: 0033759-01

Prepared: 4/29/2020  15:18, Analyzed: 4/29/2020  15:18

Total Alkalinity 413 4 50.4 394 M380-12037.5mg/L

Batch B019045 - Default Prep Wet Chem

Blank (B019045-BLK1)

Prepared: 5/4/2020  10:56, Analyzed: 5/4/2020  10:56

Hardness as CaCO3 ND 1 Umg/L

LCS (B019045-BS1)

Prepared: 5/4/2020  10:58, Analyzed: 5/4/2020  10:58

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B019045-DUP1) Source: 0041237-02

Prepared: 5/4/2020  12:56, Analyzed: 5/4/2020  12:56

Hardness as CaCO3 214 1 200 106.76mg/L

Matrix Spike (B019045-MS1) Source: 0041237-02

Prepared: 5/4/2020  12:58, Analyzed: 5/4/2020  12:58

Hardness as CaCO3 568 1 318 200 80-120116mg/L
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Result Limit
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Units Level
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Result
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%REC
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RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B018473 - Default Prep IC

Blank (B018473-BLK1)

Prepared: 5/1/2020  15:50, Analyzed: 5/1/2020  15:50

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B018473-BS1)

Prepared: 5/1/2020  15:30, Analyzed: 5/1/2020  15:30

Sulfate 9.7 10.0 90-11097.1mg/L

Fluoride 9.60 10.0 90-11096.0mg/L

Chloride 9.6 10.0 90-11096.1mg/L

Matrix Spike (B018473-MS1) Source: 0033742-01

Prepared: 5/2/2020   0:01, Analyzed: 5/2/2020   0:01

Sulfate 10.8 10.0 0.005 80-120108mg/L

Chloride 10.1 10.0 0.0 80-120101mg/L

Fluoride 10.2 10.0 0.06 80-120101mg/L

Matrix Spike Dup (B018473-MSD1) Source: 0033742-01

Prepared: 5/2/2020   0:21, Analyzed: 5/2/2020   0:21

Chloride 13.1 10.0 0.0 10 M1, Y280-120131 25.7mg/L

Sulfate 14.5 10.0 0.005 20 M1, Y280-120145 28.8mg/L

Fluoride 13.2 10.0 0.06 20 M1, Y280-120132 26.2mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0033742

Shipped By: Client Temperature: 3.90° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ

Page 17 of 30
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#=CL#

May 19, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30360658

30360658
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

33742

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on April 28, 2020.  The results relate only to the
samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30360658

33742

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 2 of 11
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SAMPLE SUMMARY

Pace Project No.:

Project:

30360658

33742

Lab ID Sample ID Matrix Date Collected Date Received

30360658001 0033742-01 Water 04/23/20 08:45 04/28/20 09:10

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30360658

33742

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30360658001 0033742-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Page 23 of 30
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30360658

33742

Sample: 0033742-01 Lab ID: 30360658001 Collected: 04/23/20 08:45 Received: 04/28/20 09:10 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.103 ± 0.239   (0.519)
C:NA T:95%

pCi/L 05/18/20 15:36 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.00670 ± 0.393   (0.911)
C:74% T:81%

pCi/L 05/15/20 15:52 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.00670 ± 0.632   (1.43) pCi/L 05/19/20 08:36 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360658

33742

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394311

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360658001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909693

Associated Lab Samples: 30360658001

Matrix: Water

Analyzed

Radium-226 pCi/L 05/18/20 15:36-0.255 ± 0.240   (0.532) C:NA T:97%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 6 of 11
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30360658

33742

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

394310

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30360658001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1909692

Associated Lab Samples: 30360658001

Matrix: Water

Analyzed

Radium-228 pCi/L 05/15/20 15:530.175 ± 0.287   (0.624) C:79% T:85%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30360658

33742

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/19/2020 08:37 AM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:47

0092631
44-100168

 Project Name: MW-5 Wilson 092-00004 Workorder: 0092631

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:48:00PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092631-01 Groundwater 10/13/2020 08:55 Travis SneedMW5/ 10/14/2020   8:38

Measurement ValueLabNumber

0092631-01 Field Conductance 3960

Field pH 5.95

Field Temp (C) 16.68

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW5  

Lab Sample ID:  0092631-01 Sample Collection Date Time:  10/13/2020 08:55

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:21

0.0029Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:210.0010 0.0004

0.011Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:210.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:21

0.69Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:320.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:21

571Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:37D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  19:21

0.010Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:210.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  19:21

7.45Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:33D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  19:21

0.03Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:210.02 0.005

251Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:37D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:21

0.004Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:21J 0.01 0.002

0.006Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:210.003 0.001

12.5Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:32D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:21

91.2Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:33D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:21

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  19:21

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

495Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  18:49 10/21/2020  18:494

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  18:49U HMF10/21/2020  18:49

495Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  18:49 10/21/2020  18:494

14Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:305 5

3800Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:58 10/20/2020  15:581 1

2320Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:46 10/19/2020  11:46D 5 5

3770Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

2.0Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  00:27 10/18/2020  00:270.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.191Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

1.51Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

1.70Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

199Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  01:37 10/21/2020  01:37D 50.0 36.0

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

10/21/2020  01:20U CSC10/21/2020  01:20

1800Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  11:02 10/21/2020  11:02D 200 100
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092631

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Total Alkalinity 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Sulfate 9.2 10.0 90-11091.8mg/L

Fluoride 9.25 10.0 90-11092.5mg/L

Chloride 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092631

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387825

30387825
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92631

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387825

92631

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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Pace Analytical Services, LLC
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387825

92631

Lab ID Sample ID Matrix Date Collected Date Received

30387825001 0092631-01 Water 10/13/20 08:55 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS
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Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387825

92631

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387825001 0092631-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387825

92631

Sample: 0092631-01 Lab ID: 30387825001 Collected: 10/13/20 08:55 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.
• Upon receipt at the laboratory, 5 mls of nitric acid were added to the sample to meet the sample preservation requirement of pH
<2 for radiochemistry analysis.

Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.191 ± 0.297   (0.515)
C:NA T:103%

pCi/L 11/04/20 12:59 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.51 ± 0.530   (0.743)
C:72% T:85%

pCi/L 10/30/20 12:01 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.70 ± 0.827   (1.26) pCi/L 11/04/20 14:23 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387825

92631

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387825001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387825001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387825

92631

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387825001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387825001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS
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QUALIFIERS

Pace Project No.:

Project:

30387825

92631

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:24 PM
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:51

0092632
44-100168

 Project Name: MW-6 Wilson 092-00004 Workorder: 0092632

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:51:15PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092632-01 Groundwater 10/13/2020 09:40 Phillip HillMW6/ 10/14/2020   8:38

Measurement ValueLabNumber

0092632-01 Field Conductance 2410

Field pH 6.72

Field Temp (C) 16.60

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW6  

Lab Sample ID:  0092632-01 Sample Collection Date Time:  10/13/2020 09:40

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:24

0.0054Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:240.0010 0.0004

0.013Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:240.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:24

0.34Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:350.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:24

483Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:43D1 40.0 13.0

0.0007Chromium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:24J 0.0020 0.0006

0.009Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:240.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  19:24

6.43Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:40D2 1.00 0.500

0.0006Lead mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:24J 0.002 0.0005

0.04Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:240.02 0.005

223Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:43D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:24

0.007Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:24J 0.01 0.002

0.017Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:240.003 0.001

11.0Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:35D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:24

40.4Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:40D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:24

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  19:24

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

526Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  18:56 10/21/2020  18:564

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  18:56U HMF10/21/2020  18:56

526Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  18:56 10/21/2020  18:564

10Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:305 5

3140Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:59 10/20/2020  15:591 1

2050Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:52 10/19/2020  11:52D 5 5

3030Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.8Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  00:48 10/18/2020  00:480.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.060Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.508Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

0.568Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

18.9Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  02:30 10/21/2020  02:300.5 0.4

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

10/21/2020  02:30U CSC10/21/2020  02:30

1750Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  02:47 10/21/2020  02:47D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092632

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Total Alkalinity 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Sulfate 9.2 10.0 90-11091.8mg/L

Fluoride 9.25 10.0 90-11092.5mg/L

Chloride 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092632

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387826

30387826
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92632

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387826

92632

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387826

92632

Lab ID Sample ID Matrix Date Collected Date Received

30387826001 0092632-01 Water 10/13/20 09:40 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387826

92632

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387826001 0092632-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387826

92632

Sample: 0092632-01 Lab ID: 30387826001 Collected: 10/13/20 09:40 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.
• Upon receipt at the laboratory, 5 mls of nitric acid were added to the sample to meet the sample preservation requirement of pH
<2 for radiochemistry analysis.

Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0599 ± 0.389   (0.785)
C:NA T:85%

pCi/L 11/04/20 12:59 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.508 ± 0.429   (0.865)
C:67% T:87%

pCi/L 10/30/20 12:01 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.568 ± 0.818   (1.65) pCi/L 11/04/20 14:23 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387826

92632

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387826001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387826001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387826

92632

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387826001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387826001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

30387826

92632

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:24 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:53

0092633
44-100168

 Project Name: MW-7 Wilson 092-00004 Workorder: 0092633

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:53:25PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092633-01 Groundwater 10/13/2020 10:25 Travis SneedMW7/ 10/14/2020   8:38

Measurement ValueLabNumber

0092633-01 Field Conductance 2450

Field pH 6.02

Field Temp (C) 16.29

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW7  

Lab Sample ID:  0092633-01 Sample Collection Date Time:  10/13/2020 10:25

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:42

0.0036Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:420.0010 0.0004

0.013Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:420.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:42

2.26Boron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:46D1 1.00 1.00

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:42

350Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:49D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  19:42

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  19:42

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  19:42

4.27Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:46D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  19:42

0.03Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:420.02 0.005

94.6Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:46D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:42

0.005Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:42J 0.01 0.002

0.005Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:420.003 0.001

7.60Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:47D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:42

42.3Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:46D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:42

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  19:42

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

337Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  19:04 10/21/2020  19:044

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  19:04U HMF10/21/2020  19:04

337Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  19:04 10/21/2020  19:044

6Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:315 5

2340Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  16:00 10/20/2020  16:001 1

1680Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  12:58 10/19/2020  12:58D 5 5

1950Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.5Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  01:09 10/18/2020  01:090.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.276Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.691Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

0.967Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

45.0Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  03:22 10/21/2020  03:22D 1.0 0.7

0.22Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  03:04 10/21/2020  03:040.20

1050Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  03:39 10/21/2020  03:39D 100 50.0

Page 4 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092633

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC
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Madisonville, KY 42431
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Total Alkalinity 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Sulfate 9.2 10.0 90-11091.8mg/L

Fluoride 9.25 10.0 90-11092.5mg/L

Chloride 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092633

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387827

30387827
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92633

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387827

92633

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387827

92633

Lab ID Sample ID Matrix Date Collected Date Received

30387827001 0092633-01 Water 10/13/20 10:25 10/15/20 09:25
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387827

92633

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387827001 0092633-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387827

92633

Sample: 0092633-01 Lab ID: 30387827001 Collected: 10/13/20 10:25 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.276 ± 0.288   (0.406)
C:NA T:93%

pCi/L 11/04/20 12:59 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.691 ± 0.399   (0.725)
C:72% T:87%

pCi/L 10/30/20 12:01 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.967 ± 0.687   (1.13) pCi/L 11/04/20 14:23 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387827

92633

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387827001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387827001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387827

92633

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387827001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387827001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%
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QUALIFIERS

Pace Project No.:

Project:

30387827

92633

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:55

0092634
44-100168

 Project Name: MW-8 Wilson 092-00004 Workorder: 0092634

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:55:44PM Page 1 of 29



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092634-01 Groundwater 10/13/2020 08:05 Phillip HillMW8/ 10/14/2020   8:38

Measurement ValueLabNumber

0092634-01 Field Conductance 1530

Field pH 6.55

Field Temp (C) 13.67

Page 2 of 29



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW8  

Lab Sample ID:  0092634-01 Sample Collection Date Time:  10/13/2020 08:05

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:46

0.0144Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.0010 0.0004

0.070Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:46

NDBoron 0.10mg/L SW846 6010 B0.10 10/15/2020  07:52U DMH10/20/2020  15:51

0.0004Cadmium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:46J 0.0010 0.0001

249Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:55D1 40.0 13.0

0.0224Chromium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.0020 0.0006

0.015Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.004 0.004

0.014Copper mg/L SW846-6020 A CAM10/15/2020  07:52 10/21/2020  12:50B 0.003 0.001

47.4Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:52D2 1.00 0.500

0.012Lead mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.002 0.0005

0.02Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.02 0.005

95.3Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:52D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:46

0.01Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.01 0.002

0.038Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.003 0.001

8.43Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:51D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:46

39.3Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:52D2 2.60 1.00

0.0002Thallium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:46J 0.0020 0.0001

0.11Zinc mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:460.02 0.02

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

296Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  19:10 10/21/2020  19:104

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  19:10U HMF10/21/2020  19:10

296Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  19:10 10/21/2020  19:104

86Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:315 5

1880Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  16:01 10/20/2020  16:011 1

680Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  12:02 10/19/2020  12:02D 2 2

1680Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

3.1Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  01:30 10/18/2020  01:30D 1.0

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

1.36Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

1.58Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

2.94Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

3.7Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  03:56 10/21/2020  03:560.5 0.4

0.23Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  03:56 10/21/2020  03:560.20

992Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  04:14 10/21/2020  04:14D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092634

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Mercury ND 0.0005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 U, D2, M480-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Madisonville, KY 42431

270.821.7375
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L
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P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Total Alkalinity 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Sulfate 9.2 10.0 90-11091.8mg/L

Fluoride 9.25 10.0 90-11092.5mg/L

Chloride 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092634

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387828

30387828
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92634

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Page 19 of 29



#=CP#

CERTIFICATIONS

Pace Project No.:

Project:

30387828

92634

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387828

92634

Lab ID Sample ID Matrix Date Collected Date Received

30387828001 0092634-01 Water 10/13/20 08:05 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387828

92634

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387828001 0092634-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387828

92634

Sample: 0092634-01 Lab ID: 30387828001 Collected: 10/13/20 08:05 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 1.36 ± 0.616   (0.587)
C:NA T:91%

pCi/L 11/04/20 12:59 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.58 ± 0.591   (0.882)
C:68% T:79%

pCi/L 10/30/20 12:01 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 2.94 ± 1.21   (1.47) pCi/L 11/04/20 14:23 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387828

92634

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387828001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387828001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387828

92634

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387828001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387828001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30387828

92634

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:24 PM

Pace Analytical Services, LLC
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:23

0092622
44-100168

 Project Name: MW-10 Wilson 092-00004 Workorder: 0092622

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:23:22PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092622-01 Groundwater 10/13/2020 10:25 Phillip HillMW10/ 10/14/2020   8:38

Measurement ValueLabNumber

0092622-01 Field Conductance 2620

Field pH 6.16

Field Temp (C) 19.86
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW10  

Lab Sample ID:  0092622-01 Sample Collection Date Time:  10/13/2020 10:25

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:27

0.0009Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:27J 0.0010 0.0004

0.010Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:270.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:27

0.39Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  14:540.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:27

404Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:21D1 40.0 13.0

0.0007Chromium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:27J 0.0020 0.0006

0.078Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:270.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  18:27

13.7Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:18D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  18:27

0.008Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:27J 0.02 0.005

222Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:21D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:27

NDMolybdenum 0.01mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:27

0.036Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:270.003 0.001

6.33Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:19D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:27

165Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:21D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:27

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  18:27

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

189Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  16:54 10/21/2020  16:544

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  16:54U HMF10/21/2020  16:54

189Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  16:54 10/21/2020  16:544

23Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:285 5

3320Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:40 10/20/2020  15:401 1

1300Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:12 10/19/2020  11:12D 5 5

3290Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.5Total Organic Carbon mg/L 5310 C-2011 HMF10/17/2020  19:32 10/17/2020  19:320.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.059Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.885Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

0.944Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

89.2Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  10:27 10/21/2020  10:27D 2.5 1.8

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

10/20/2020  17:11U CSC10/20/2020  17:11

1380Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  17:46 10/20/2020  17:46D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092622

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Antimony 70.5 62.5 0.083 D275-125113ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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270.821.7375
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L

Page 15 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Fluoride 9.42 10.0 90-11094.2mg/L

Sulfate 9.4 10.0 90-11093.7mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092622

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387813

30387813
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92622

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30387813

92622

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387813

92622

Lab ID Sample ID Matrix Date Collected Date Received

30387813001 0092622-01 Water 10/13/20 10:25 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387813

92622

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387813001 0092622-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387813

92622

Sample: 0092622-01 Lab ID: 30387813001 Collected: 10/13/20 10:25 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.0589 ± 0.306   (0.634)
C:NA T:86%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.885 ± 0.493   (0.898)
C:63% T:90%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.944 ± 0.799   (1.53) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387813

92622

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387813001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387813001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387813

92622

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387813001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387813001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

30387813

92622

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:04 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:45

0092630
44-100168

 Project Name: MW-4D Wilson 092-00004 Workorder: 0092630

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:45:54PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092630-01 Groundwater 10/13/2020 15:20 Phillip HillMW4D/ 10/14/2020   8:38

Measurement ValueLabNumber

0092630-01 Field Conductance 3960

Field pH 6.47

Field Temp (C) 20.19

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW4D  

Lab Sample ID:  0092630-01 Sample Collection Date Time:  10/13/2020 15:20

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:17

0.0037Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.0010 0.0004

0.018Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:17

9.39Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/22/2020  09:23D1 2.00 2.00

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:17

659Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:30D1 40.0 13.0

0.0010Chromium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:17J 0.0020 0.0006

0.012Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  19:17

10.8Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:18D2 1.00 0.500

0.0005Lead mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:17J 0.002 0.0005

0.17Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.02 0.005

256Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:30D1 20.0 9.00

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:17

0.01Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.01 0.002

0.038Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.003 0.001

42.7Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:29D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:17

230Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  14:30D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:17

0.02Zinc mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:170.02 0.02

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

414Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  18:42 10/21/2020  18:424

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  18:42U HMF10/21/2020  18:42

414Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  18:42 10/21/2020  18:424

424Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:305 5

5140Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:57 10/20/2020  15:571 1

2410Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:40 10/19/2020  11:40D 5 5

4410Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

0.9Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  00:06 10/18/2020  00:060.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.268Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

1.44Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

1.71Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

1210Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  01:02 10/21/2020  01:02D 50.0 36.0

0.23Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  00:44 10/21/2020  00:440.20

1260Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  10:45 10/21/2020  10:45D 200 100
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092630

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND U, D2, M480-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND U, D2, M480-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Total Alkalinity 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 281 4 268 104.88mg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Fluoride 9.25 10.0 90-11092.5mg/L

Sulfate 9.2 10.0 90-11091.8mg/L

Chloride 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092630

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387824

30387824
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92630

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387824

92630

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387824

92630

Lab ID Sample ID Matrix Date Collected Date Received

30387824001 0092630-01 Water 10/13/20 15:20 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387824

92630

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387824001 0092630-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387824

92630

Sample: 0092630-01 Lab ID: 30387824001 Collected: 10/13/20 15:20 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.268 ± 0.350   (0.577)
C:NA T:93%

pCi/L 11/04/20 12:59 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.44 ± 0.536   (0.787)
C:67% T:87%

pCi/L 10/30/20 12:03 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.71 ± 0.886   (1.36) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387824

92630

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387824001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387824001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387824

92630

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387824001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387824001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

30387824

92630

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:06 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:25

0092623
44-100168

 Project Name: MW-102 Wilson 092-00004 Workorder: 0092623

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:25:58PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092623-01 Groundwater 10/13/2020 15:40 Travis SneedMW102/ 10/14/2020   8:38

Measurement ValueLabNumber

0092623-01 Field Conductance 1200

Field pH 6.33

Field Temp (C) 16.80

Page 2 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW102  

Lab Sample ID:  0092623-01 Sample Collection Date Time:  10/13/2020 15:40

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:31

0.0036Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:310.0010 0.0004

0.058Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:310.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:31

NDBoron 0.10mg/L SW846 6010 B0.10 10/15/2020  07:52U DMH10/20/2020  14:57

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:31

86.8Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:24D2 4.00 1.30

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  18:31

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  18:31

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52B, U CAM10/20/2020  18:31

4.48Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:24D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  18:31

NDLithium 0.02mg/L SW846-6020 A0.005 10/15/2020  07:52U CAM10/20/2020  18:31

36.9Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:24D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:31

NDMolybdenum 0.01mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:31

0.002Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:31J 0.003 0.001

2.52Potassium mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  14:57L1 0.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:31

131Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:27D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:31

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  18:31

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

292Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  16:59 10/21/2020  16:594

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  16:59U HMF10/21/2020  16:59

292Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  16:59 10/21/2020  16:594

6Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:285 5

1210Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:41 10/20/2020  15:411 1

376Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:14 10/19/2020  11:141 1

836Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.5Total Organic Carbon mg/L 5310 C-2011 HMF10/17/2020  19:53 10/17/2020  19:530.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.195Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.546Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

0.741Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

32.9Chloride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  18:21 10/20/2020  18:21D 1.0 0.7

0.30Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  18:04 10/20/2020  18:040.20

261Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  18:38 10/20/2020  18:38D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092623

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L

Page 7 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Antimony 70.5 62.5 0.083 D275-125113ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Fluoride 9.42 10.0 90-11094.2mg/L

Sulfate 9.4 10.0 90-11093.7mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092623

Shipped By: Pace Analytical Services LL Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387817

30387817
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92623

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387817

92623

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387817

92623

Lab ID Sample ID Matrix Date Collected Date Received

30387817001 0092623-01 Water 10/13/20 15:40 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387817

92623

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387817001 0092623-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387817

92623

Sample: 0092623-01 Lab ID: 30387817001 Collected: 10/13/20 15:40 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.195 ± 0.235   (0.359)
C:NA T:101%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.546 ± 0.404   (0.794)
C:71% T:89%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.741 ± 0.639   (1.15) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387817

92623

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387817001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387817001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387817

92623

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387817001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387817001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

30387817

92623

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:05 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:27

0092624
44-100168

 Project Name: MW-104 Wilson 092-00004 Workorder: 0092624

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:28:03PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092624-01 Groundwater 10/13/2020 14:55 Travis sneedMW104/ 10/14/2020   8:38

Measurement ValueLabNumber

0092624-01 Field Conductance 1940

Field pH 6.41

Field Temp (C) 17.33
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW104  

Lab Sample ID:  0092624-01 Sample Collection Date Time:  10/13/2020 14:55

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:34

0.0006Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:34J 0.0010 0.0004

0.047Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:340.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:34

NDBoron 0.10mg/L SW846 6010 B0.10 10/15/2020  07:52U DMH10/20/2020  15:00

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:34

267Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:33D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  18:34

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  18:34

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52B, U CAM10/20/2020  18:34

3.58Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:30D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  18:34

0.03Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:340.02 0.005

69.7Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:30D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:34

NDMolybdenum 0.01mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:34

NDNickel 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:34

8.26Potassium mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:00L1 0.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:34

85.5Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:30D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:34

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  18:34

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

405Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  17:04 10/21/2020  17:044

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  17:04U HMF10/21/2020  17:04

405Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  17:04 10/21/2020  17:044

5Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:285 5

1900Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:42 10/20/2020  15:421 1

1040Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:18 10/19/2020  11:18D 2 2

1590Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

0.9Total Organic Carbon mg/L 5310 C-2011 HMF10/17/2020  20:14 10/17/2020  20:140.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.616Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

1.26Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

1.88Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

11.4Chloride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  19:31 10/20/2020  19:310.5 0.4

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

10/20/2020  19:31U CSC10/20/2020  19:31

628Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  19:48 10/20/2020  19:48D 100 50.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Notes for work order 0092624

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Antimony 0.072 0.005 0.0625 85-115115mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Total Alkalinity 254 4 235 80-120108mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Total Alkalinity 281 4 268 104.88mg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

Sulfate ND 1.0 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Fluoride 9.42 10.0 90-11094.2mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Sulfate 9.4 10.0 90-11093.7mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092624

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387818

30387818
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92624

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387818

92624

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387818

92624

Lab ID Sample ID Matrix Date Collected Date Received

30387818001 0092624-01 Water 10/13/20 14:55 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387818

92624

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387818001 0092624-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387818

92624

Sample: 0092624-01 Lab ID: 30387818001 Collected: 10/13/20 14:55 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.616 ± 0.431   (0.520)
C:NA T:87%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.26 ± 0.555   (0.946)
C:73% T:85%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.88 ± 0.986   (1.47) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387818

92624

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387818001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387818001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387818

92624

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387818001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387818001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 7 of 11
Page 26 of 30



#=QL#

QUALIFIERS

Pace Project No.:

Project:

30387818

92624

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:05 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:30

0092625
44-100168

 Project Name: MW-105 Wilson 092-00004 Workorder: 0092625

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:30:23PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092625-01 Groundwater 10/13/2020 13:20 Phillip HillMW105/ 10/14/2020   8:38

Measurement ValueLabNumber

0092625-01 Field Conductance 642

Field pH 8.02

Field Temp (C) 19.75
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW105  

Lab Sample ID:  0092625-01 Sample Collection Date Time:  10/13/2020 13:20

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:56

NDArsenic 0.0010mg/L SW846-6020 A0.0004 10/15/2020  07:52U CAM10/20/2020  18:56

0.256Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:560.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:56

0.37Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:130.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:56

49.2Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:37D2 4.00 1.30

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  18:56

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  18:56

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52B, U CAM10/20/2020  18:56

1.21Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:37D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  18:56

0.02Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:560.02 0.005

16.4Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:37D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:56

0.002Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:56J 0.01 0.002

0.001Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:56J 0.003 0.001

6.87Potassium mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:13L1 0.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:56

154Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:40D1 26.0 10.0

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:56

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  18:56

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

415Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  17:11 10/21/2020  17:114

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  17:11U HMF10/21/2020  17:11

415Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  17:11 10/21/2020  17:114

5Chemical Oxygen Demand mg/L HACH 8000 HMF10/23/2020  13:24 10/23/2020  15:295 5

970Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:43 10/20/2020  15:431 1

242Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:20 10/19/2020  11:201 1

550Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.3Total Organic Carbon mg/L 5310 C-2011 HMF10/17/2020  20:35 10/17/2020  20:350.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.281Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

1.02Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

1.30Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

8.7Chloride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:05 10/20/2020  20:050.5 0.4

0.61Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:05 10/20/2020  20:050.20

75.4Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:23 10/20/2020  20:23D 50.0 25.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Notes for work order 0092625

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.

Page 5 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Antimony 70.5 62.5 0.083 D275-125113ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L

Page 11 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Fluoride 9.42 10.0 90-11094.2mg/L

Sulfate 9.4 10.0 90-11093.7mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092625

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387819

30387819
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92625

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387819

92625

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387819

92625

Lab ID Sample ID Matrix Date Collected Date Received

30387819001 0092625-01 Water 10/13/20 13:20 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387819

92625

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387819001 0092625-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387819

92625

Sample: 0092625-01 Lab ID: 30387819001 Collected: 10/13/20 13:20 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.281 ± 0.259   (0.152)
C:NA T:91%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 1.02 ± 0.509   (0.896)
C:72% T:79%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.30 ± 0.768   (1.05) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387819

92625

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387819001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387819001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387819

92625

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387819001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387819001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30387819

92625

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:05 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:32

0092626
44-100168

 Project Name: MW-110 Wilson 092-00004 Workorder: 0092626

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:32:49PM Page 1 of 30



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092626-01 Groundwater 10/13/2020 14:05 Phillip HillMW110/ 10/14/2020   8:38

Measurement ValueLabNumber

0092626-01 Field Conductance 337

Field pH 6.87

Field Temp (C) 20.67
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: MW110  

Lab Sample ID:  0092626-01 Sample Collection Date Time:  10/13/2020 14:05

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:59

0.0011Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:590.0010 0.0004

0.053Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:590.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:59

NDBoron 0.10mg/L SW846 6010 B0.10 10/15/2020  07:52U DMH10/20/2020  15:16

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:59

37.9Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:52D2 4.00 1.30

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  18:59

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  18:59

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52B, U CAM10/20/2020  18:59

4.24Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:52D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  18:59

NDLithium 0.02mg/L SW846-6020 A0.005 10/15/2020  07:52U CAM10/20/2020  18:59

18.5Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:52D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:59

NDMolybdenum 0.01mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:59

NDNickel 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:59

0.91Potassium mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:16L1 0.50 0.22

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:59

31.3Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  13:52D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:59

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  18:59

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

146Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  17:18 10/21/2020  17:184

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  17:18U HMF10/21/2020  17:18

146Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  17:18 10/21/2020  17:184

NDChemical Oxygen Demand 5mg/L HACH 80005 10/23/2020  13:24U HMF10/23/2020  15:29

465Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:44 10/20/2020  15:441 1

184Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:22 10/19/2020  11:221 1

278Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

1.9Total Organic Carbon mg/L 5310 C-2011 HMF10/17/2020  20:56 10/17/2020  20:560.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.669Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.823Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

1.49Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

10.5Chloride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:40 10/20/2020  20:400.5 0.4

0.24Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:40 10/20/2020  20:400.20

56.0Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/20/2020  20:58 10/20/2020  20:58D 50.0 25.0
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Notes for work order 0092626

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Antimony 70.5 62.5 0.083 D275-125113ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Sulfate ND 1.0 Umg/L

Chloride ND 0.5 Umg/L

Fluoride ND 0.20 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Fluoride 9.42 10.0 90-11094.2mg/L

Sulfate 9.4 10.0 90-11093.7mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0092626

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387820

30387820
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92626

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:

Project:

30387820

92626

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387820

92626

Lab ID Sample ID Matrix Date Collected Date Received

30387820001 0092626-01 Water 10/13/20 14:05 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387820

92626

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387820001 0092626-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387820

92626

Sample: 0092626-01 Lab ID: 30387820001 Collected: 10/13/20 14:05 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.669 ± 0.399   (0.379)
C:NA T:97%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.823 ± 0.514   (0.974)
C:70% T:74%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 1.49 ± 0.913   (1.35) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387820

92626

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387820001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387820001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387820

92626

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387820001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387820001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30387820

92626

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:05 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/09/2020 09:39

0092635
44-100168

 Project Name: Well Duplicate Wilson 092-00004 Workorder: 0092635

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/9/2020 at  9:39:10AM Page 1 of 31
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SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092635-01 Groundwater 10/13/2020 12:25 Phillip HillWell Duplicate/ 10/14/2020   8:38

Measurement ValueLabNumber

0092635-01 Field Conductance 1250

Field pH 6.81

Field Temp (C) 18.87
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P.O. Box 907

Madisonville, KY 42431

270.821.7375
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Description: Well Duplicate  

Lab Sample ID:  0092635-01 Sample Collection Date Time:  10/13/2020 12:25

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  19:50

0.0025Arsenic mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:500.0010 0.0004

0.017Barium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:500.004 0.001

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  19:50

0.76Boron mg/L SW846 6010 B DMH10/15/2020  07:52 10/20/2020  15:540.10 0.10

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:50

259Calcium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  15:11D1 40.0 13.0

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  19:50

0.008Cobalt mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:500.004 0.004

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U, B CAM10/20/2020  19:50

6.34Iron mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  15:08D2 1.00 0.500

NDLead 0.002mg/L SW846-6020 A0.0005 10/15/2020  07:52U CAM10/20/2020  19:50

0.03Lithium mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:500.02 0.005

64.6Magnesium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  15:08D2 2.00 0.900

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  19:50

0.003Molybdenum mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:50J 0.01 0.002

0.006Nickel mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  19:500.003 0.001

6.65Potassium mg/L SW846 6010 B dmh10/15/2020  07:52 10/16/2020  10:54D2 5.00 2.20

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  19:50

36.4Sodium mg/L SW846 6010 B AKB10/15/2020  07:52 10/15/2020  15:08D2 2.60 1.00

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  19:50

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52U CAM10/20/2020  19:50

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

268Bicarbonate Alkalinity as 

CaCO3

mg/L 2320 B-2011 HMF10/21/2020  19:16 10/21/2020  19:16M3 4

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  19:16U, M3 HMF10/21/2020  19:16

268Total Alkalinity mg/L 2320 B-2011 HMF10/21/2020  19:16 10/21/2020  19:16M3 4

NDChemical Oxygen Demand 5mg/L HACH 80005 10/23/2020  13:24U HMF10/23/2020  15:32

1700Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  16:02 10/20/2020  16:021 1

792Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  12:06 10/19/2020  12:06D 2 2

1400Total Dissolved Solids mg/L 2540 C-2011 DJK10/16/2020  11:40 10/19/2020  17:0050 50

0.9Total Organic Carbon mg/L 5310 C-2011 HMF10/18/2020  01:51 10/18/2020  01:510.5

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

0.151Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

2.64Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

2.79Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

75.6Chloride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  11:19 10/21/2020  11:19D, M2 5.0 3.6

0.21Fluoride mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  04:31 10/21/2020  04:31M2 0.20

659Sulfate mg/L EPA 300.0 REV 

2.1

CSC10/21/2020  04:48 10/21/2020  04:48D, M2 50.0 25.0
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Notes for work order 0092635

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D Results reported from dilution.

D1 Sample required dilution due to high concentration of target analyte.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M2 Matrix spike recovery was low; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Molybdenum ND 0.01 Umg/L

Mercury ND 0.0005 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Antimony 70.5 62.5 0.083 D275-125113ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

Total Alkalinity 249 4 235 80-120106mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Total Alkalinity 254 4 235 80-120108mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Total Alkalinity 295 4 283 104.39mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043121 - Default Prep IC

Blank (B043121-BLK1)

Prepared: 10/20/2020  22:42, Analyzed: 10/20/2020  22:42

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B043121-BS1)

Prepared: 10/20/2020  22:25, Analyzed: 10/20/2020  22:25

Chloride 9.4 10.0 90-11093.7mg/L

Sulfate 9.2 10.0 90-11091.8mg/L

Fluoride 9.25 10.0 90-11092.5mg/L

Matrix Spike (B043121-MS1) Source: 0092635-01

Prepared: 10/21/2020   5:58, Analyzed: 10/21/2020   5:58

Chloride 48.6 10.0 68.0 M280-120NRmg/L

Sulfate 242 10.0 593 M280-120NRmg/L

Fluoride 9.28 10.0 0.19 80-12090.9mg/L

Matrix Spike Dup (B043121-MSD1) Source: 0092635-01

Prepared: 10/21/2020   6:15, Analyzed: 10/21/2020   6:15

Fluoride 9.21 10.0 0.19 2080-12090.2 0.811mg/L

Sulfate 240 10.0 593 20 M280-120NR 0.795mg/L

Chloride 48.1 10.0 68.0 10 M280-120NR 1.05mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Sample Acceptance Checklist for Work Order 0092635

Shipped By: Client Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387830

30387830
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92635

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 1 of 12
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CERTIFICATIONS

Pace Project No.:

Project:

30387830

92635

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387830

92635

Lab ID Sample ID Matrix Date Collected Date Received

30387830001 0092635-01 Water 10/13/20 12:25 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387830

92635

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387830001 0092635-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387830

92635

Sample: 0092635-01 Lab ID: 30387830001 Collected: 10/13/20 12:25 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 0.151 ± 0.230   (0.370)
C:NA T:104%

pCi/L 11/04/20 13:13 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 2.64 ± 0.734   (0.801)
C:66% T:87%

pCi/L 10/30/20 12:01 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 2.79 ± 0.964   (1.17) pCi/L 11/04/20 14:23 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387830

92635

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387830001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387830001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387830

92635

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387830001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387830001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30387830

92635

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:25 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

PO Box 24

Big Rivers Electric Corporation Wilson Station

Henderson KY, 42419

Certificate of Analysis

Mike Galbraith Customer ID:

Report Printed: 11/05/2020 13:17

0092620
44-100168

 Project Name: Field Blank Wilson 092-00004 Workorder: 0092620

Pace Analytical Services LLC Kentucky is a commercial laboratory accredited by various state and national 

authorities, including Indiana, Kentucky, Tennessee, and Virginia's National Environmental Laboratory 

Accreditation Program (NELAP).  With the NELAP accreditation, applicable test results are certified to meet 

the requirements of the National Environmental Laboratory Accreditation Program.

If you have any questions concerning this report please contact the individual listed below.

Please note that this certificate of analysis may not be reproduced without the written consent of Pace 

Analytical Services, LLC Kentucky.

Enclosed are the analytical results for samples received at one of our laboratories on 10/14/2020 08:38.

Dear Mike Galbraith 

This page is included as part of the Analytical Report and must 

be retained as a permanent record thereof.

Rob Whittington, Project Manager

#460210 Madisonville, KY

#460293 Pikeville, KY

Printed on 11/5/2020 at  1:18:04PM Page 1 of 29



Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

SAMPLE SUMMARY

Lab ID Client Sample ID/Alias Matrix Date Collected Date Received Sampled By

0092620-01 Water 10/13/2020 11:55 Travis SneedField Blank/ 10/14/2020   8:38
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Pace Analytical Services, LLC

P.O. Box 907

Madisonville, KY 42431

270.821.7375

www.pacelabs.com

Description: Field Blank  

Lab Sample ID:  0092620-01 Sample Collection Date Time:  10/13/2020 11:55

ANALYTICAL RESULTS

Sample Received Date Time:   10/14/2020 08:38

Metals by SW846 6000 Series Methods

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDAntimony 0.005mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:20

NDArsenic 0.0010mg/L SW846-6020 A0.0004 10/15/2020  07:52U CAM10/20/2020  18:20

NDBarium 0.004mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:20

NDBeryllium 0.0020mg/L SW846-6020 A0.0010 10/15/2020  07:52U CAM10/20/2020  18:20

NDBoron 0.10mg/L SW846 6010 B0.10 10/15/2020  07:52M4, U AKB10/15/2020  12:59

NDCadmium 0.0010mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:20

NDCalcium 0.40mg/L SW846 6010 B0.13 10/15/2020  07:52M4, U AKB10/15/2020  12:59

NDChromium 0.0020mg/L SW846-6020 A0.0006 10/15/2020  07:52U CAM10/20/2020  18:20

NDCobalt 0.004mg/L SW846-6020 A0.004 10/15/2020  07:52U CAM10/20/2020  18:20

NDCopper 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52B, U CAM10/20/2020  18:20

NDIron 0.100mg/L SW846 6010 B0.050 10/15/2020  07:52U AKB10/15/2020  12:59

0.0005Lead mg/L SW846-6020 A CAM10/15/2020  07:52 10/20/2020  18:20J 0.002 0.0005

NDLithium 0.02mg/L SW846-6020 A0.005 10/15/2020  07:52U CAM10/20/2020  18:20

NDMagnesium 0.200mg/L SW846 6010 B0.090 10/15/2020  07:52M4, U AKB10/15/2020  12:59

NDMercury 0.0005mg/L SW846-6020 A0.0002 10/15/2020  07:52U CAM10/20/2020  18:20

NDMolybdenum 0.01mg/L SW846-6020 A0.002 10/15/2020  07:52U CAM10/20/2020  18:20

NDNickel 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:20

NDPotassium 0.50mg/L SW846 6010 B0.22 10/15/2020  07:52L1, 

M4, U

AKB10/15/2020  12:59

NDSelenium 0.003mg/L SW846-6020 A0.001 10/15/2020  07:52U CAM10/20/2020  18:20

NDSodium 0.26mg/L SW846 6010 B0.10 10/15/2020  07:52M4, U AKB10/15/2020  12:59

NDThallium 0.0020mg/L SW846-6020 A0.0001 10/15/2020  07:52U CAM10/20/2020  18:20

NDZinc 0.02mg/L SW846-6020 A0.02 10/15/2020  07:52M4, U CAM10/20/2020  18:20

Conventional Chemistry Analyses Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDBicarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  16:49U HMF10/21/2020  16:49

NDCarbonate Alkalinity as CaCO3 4mg/L 2320 B-2011 10/21/2020  16:49U HMF10/21/2020  16:49

NDTotal Alkalinity 4mg/L 2320 B-2011 10/21/2020  16:49U HMF10/21/2020  16:49

NDChemical Oxygen Demand 5mg/L HACH 80005 10/23/2020  13:24U HMF10/23/2020  15:28

4Specific Conductance 

(Lab)

umhos/cm 2510 B-2011 CML10/20/2020  15:38 10/20/2020  15:381 1

24Hardness as CaCO3 mg/L 2340 C (as HACH 

8226)

CLL10/19/2020  11:02 10/19/2020  11:021 1

NDTotal Dissolved Solids 50mg/L 2540 C-201150 10/16/2020  11:40U DJK10/19/2020  17:00

NDTotal Organic Carbon 0.5mg/L 5310 C-2011 10/17/2020  18:50U HMF10/17/2020  18:50

Subcontracted Analyses

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

-0.112Radium-226 pCi/L EPA 903.1 xxx11/04/2020  00:00 11/04/2020  00:00_Sub

0.751Radium-228 pCi/L EPA 904.0 Radium 

Sum Calc

xxx10/30/2020  00:00 10/30/2020  00:00_Sub

0.751Radium pCi/L EPA 904.0 Radium 

Sum Calc

xxx11/04/2020  00:00 11/04/2020  00:00_Sub
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Ion Chromatography Madisonville

Analyte Result Flag Units MRL MDL Method Prepared Analyzed Analyst

NDChloride 0.5mg/L EPA 300.0 REV 

2.1

0.4 10/20/2020  16:02M1, U CSC10/20/2020  16:02

NDFluoride 0.20mg/L EPA 300.0 REV 

2.1

10/20/2020  16:02M1, U CSC10/20/2020  16:02

NDSulfate 1.0mg/L EPA 300.0 REV 

2.1

0.5 10/20/2020  16:02M1, U CSC10/20/2020  16:02

Notes for work order 0092620

   - Samples collected by PACE personnel are done so in accordance with procedures set forth in PACE field services SOPs .

   - Results contained in this report are only representative of the samples received. 

   - PACE does not provide interpretation of these results unless otherwise stated .  

   - All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

   - All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

   - Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

   - The Chain of Custody document is included as part of this report.

   - All Library Search analytes should be regarded as tentative identification based on the presumptive evidence of the mass spectra.  

     Concentrations reported are estimated values.

Qualifiers

_Sub See subcontractors report.

B Target analyte detected in method blank at or above the method reporting limit.

D2 Sample required dilution due to matrix interference.

J Estimated value.

L1 The associated blank spike recovery was above method acceptance limits.

M1 Matrix spike recovery was high; the method control sample recovery was acceptable.

M3 The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is 

disproportionate to spike level. The method control sample recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike concentration was diluted below the 

reporting limit. The method control sample recovery was acceptable.

U Target analyte was analyzed for, but was below detection limit (the value associated with the qualifier is the 

laboratory method detection limit in our LIMS system).

Y1 Sample RPD exceeded the method control limit.

> Greater than
<

Less than

Standard Qualifiers/Acronymns

MDL Method Detection Limit

MRL

ND

LCS

MS

MSD

DUP

% Rec

RPD

Minimum Reporting Limit

Not Detected

Laboratory Control Sample

Matrix Spike

Matrix Spike Duplicate

Sample Duplicate

Percent Recovery

Relative Percent Difference

Results relate only to the items tested.
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:52

Boron ND 0.10 Umg/L

Calcium ND 0.40 Umg/L

Iron ND 0.100 Umg/L

Magnesium ND 0.200 Umg/L

Potassium ND 0.50 Umg/L

Sodium ND 0.26 Umg/L

Blank (B042261-BLK2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:10

Potassium ND 0.50 Umg/L

Blank (B042261-BLK3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:36

Mercury ND 0.0005 Umg/L

Molybdenum ND 0.01 Umg/L

Antimony ND 0.005 Umg/L

Arsenic ND 0.0010 Umg/L

Barium ND 0.004 Umg/L

Beryllium ND 0.0020 Umg/L

Cadmium ND 0.0010 Umg/L

Chromium ND 0.0020 Umg/L

Cobalt ND 0.004 Umg/L

Copper 0.003 0.003 Bmg/L

Lead ND 0.002 Umg/L

Lithium ND 0.02 Umg/L

Nickel ND 0.003 Umg/L

Selenium ND 0.003 Umg/L

Thallium ND 0.0020 Umg/L

Zinc ND 0.02 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Blank (B042261-BLK4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:43

Molybdenum ND 0.01 Umg/L

Copper 0.003 0.003 Bmg/L

Selenium ND 0.003 Umg/L

LCS (B042261-BS1)

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  12:56

Boron 0.13 0.10 0.125 85-115101mg/L

Calcium 6.42 0.40 6.25 85-115103mg/L

Iron 6.27 0.100 6.25 85-115100mg/L

Magnesium 5.31 0.200 6.25 85-11585.0mg/L

Potassium 8.21 0.50 6.25 L185-115131mg/L

Sodium 6.41 0.26 6.25 85-115103mg/L

LCS (B042261-BS2)

Prepared: 10/15/2020   7:52, Analyzed: 10/16/2020  10:13

Potassium 6.67 0.50 6.25 85-115107mg/L

LCS (B042261-BS3)

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  16:40

Mercury 0.0025 0.0005 0.00250 85-115101mg/L

Antimony 0.072 0.005 0.0625 85-115115mg/L

Molybdenum 0.07 0.01 0.0625 85-115109mg/L

Arsenic 0.0657 0.0010 0.0625 85-115105mg/L

Barium 0.067 0.004 0.0625 85-115107mg/L

Beryllium 0.0647 0.0020 0.0625 85-115103mg/L

Cadmium 0.0646 0.0010 0.0625 85-115103mg/L

Chromium 0.0682 0.0020 0.0625 85-115109mg/L

Cobalt 0.067 0.004 0.0625 85-115107mg/L

Copper 0.068 0.003 0.0625 B85-115109mg/L

Lead 0.065 0.002 0.0625 85-115104mg/L

Lithium 0.07 0.02 0.0625 85-115107mg/L

Nickel 0.066 0.003 0.0625 85-115106mg/L

Selenium 0.066 0.003 0.0625 85-115105mg/L

Thallium 0.0663 0.0020 0.0625 85-115106mg/L

Zinc 0.07 0.02 0.0625 85-115106mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

LCS (B042261-BS4)

Prepared: 10/15/2020   7:52, Analyzed: 10/21/2020  12:47

Molybdenum 0.07 0.01 0.0625 85-115107mg/L

Copper 0.067 0.003 0.0625 B85-115107mg/L

Selenium 0.064 0.003 0.0625 85-115103mg/L

Matrix Spike (B042261-MS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:14

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND D2, M4, U80-120mg/L

Iron 5.57 10.0 6.25 ND D2, J80-12089.1mg/L

Magnesium ND 20.0 6.25 ND D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND D2, M4, U80-120mg/L

Matrix Spike (B042261-MS2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:21

Boron ND 10.0 0.125 ND D2, M4, U80-120mg/L

Calcium 394 40.0 6.25 384 D2, M180-120166mg/L

Iron 15.8 10.0 6.25 9.29 D280-120105mg/L

Magnesium 147 20.0 6.25 97.9 D2, M180-120790mg/L

Potassium ND 50.0 6.25 ND D2, M4, U80-120mg/L

Sodium 81.5 26.0 6.25 72.3 D2, M180-120146mg/L

Matrix Spike (B042261-MS3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  19:57

Antimony 0.073 0.050 0.0625 ND D280-120116mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120108mg/L

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120112mg/L

Arsenic 0.0695 0.0100 0.0625 ND D280-120111mg/L

Barium 0.066 0.040 0.0625 ND D280-120105mg/L

Beryllium 0.0628 0.0200 0.0625 ND D280-120101mg/L

Cadmium 0.0649 0.0100 0.0625 ND D280-120104mg/L

Chromium 0.0659 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.065 0.040 0.0625 ND D280-120104mg/L

Copper 0.065 0.030 0.0625 ND D2, B80-120104mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.06 0.20 0.0625 ND D2, J80-120102mg/L

Nickel 0.066 0.030 0.0625 ND D280-120105mg/L

Selenium 0.070 0.030 0.0625 ND D280-120112mg/L

Thallium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike (B042261-MS4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:04

Mercury 0.0028 0.0050 0.00250 ND D2, J80-120110mg/L

Molybdenum 0.07 0.10 0.0625 ND D2, J80-120115mg/L

Antimony 0.075 0.050 0.0625 ND D2, M180-120121mg/L

Arsenic 0.0732 0.0100 0.0625 ND D280-120117mg/L

Barium 0.082 0.040 0.0625 0.014 D280-120108mg/L

Beryllium 0.0639 0.0200 0.0625 ND D280-120102mg/L

Cadmium 0.0656 0.0100 0.0625 ND D280-120105mg/L

Chromium 0.0654 0.0200 0.0625 ND D280-120105mg/L

Cobalt 0.082 0.040 0.0625 ND D2, M180-120132mg/L

Copper 0.061 0.030 0.0625 ND D2, B80-12098.3mg/L

Lead 0.065 0.020 0.0625 ND D280-120104mg/L

Lithium 0.11 0.20 0.0625 ND D2, M1, J80-120175mg/L

Nickel 0.089 0.030 0.0625 0.022 D280-120107mg/L

Selenium 0.069 0.030 0.0625 ND D280-120111mg/L

Thallium 0.0647 0.0200 0.0625 ND D280-120104mg/L

Zinc ND 0.20 0.0625 ND D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:17

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium ND 40.0 6.25 ND 20 D2, M4, U80-120mg/L

Iron 5.93 10.0 6.25 ND 20 D2, J80-12094.9 6.26mg/L

Magnesium ND 20.0 6.25 ND 20 D2, M4, U80-120mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium ND 26.0 6.25 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD2) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:24

Boron ND 10.0 0.125 ND 20 D2, M4, U80-120mg/L

Calcium 414 40.0 6.25 384 20 D2, M180-120484 4.92mg/L

Iron 16.4 10.0 6.25 9.29 20 D280-120114 3.84mg/L

Magnesium 155 20.0 6.25 97.9 20 D2, M180-120913 5.08mg/L

Potassium ND 50.0 6.25 ND 20 D2, M4, U80-120mg/L

Sodium 85.4 26.0 6.25 72.3 20 D2, M180-120209 4.70mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Matrix Spike Dup (B042261-MSD3) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:00

Antimony 0.071 0.050 0.0625 ND 20 D280-120114 2.25mg/L

Mercury 0.0027 0.0050 0.00250 ND 20 D2, J80-120107 3.90mg/L

Molybdenum 0.06 0.10 0.0625 ND 20 D2, J80-120104 4.25mg/L

Arsenic 0.0678 0.0100 0.0625 ND 20 D280-120109 2.47mg/L

Barium 0.065 0.040 0.0625 ND 20 D280-120104 1.34mg/L

Beryllium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.33mg/L

Cadmium 0.0632 0.0100 0.0625 ND 20 D280-120101 2.66mg/L

Chromium 0.0643 0.0200 0.0625 ND 20 D280-120103 2.48mg/L

Cobalt 0.065 0.040 0.0625 ND 20 D280-120104 0.325mg/L

Copper 0.062 0.030 0.0625 ND 20 D2, B80-12098.8 4.81mg/L

Lead 0.064 0.020 0.0625 ND 20 D280-120103 1.15mg/L

Lithium 0.06 0.20 0.0625 ND 20 D2, J80-12099.1 2.77mg/L

Nickel 0.063 0.030 0.0625 ND 20 D280-120101 4.21mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120108 3.49mg/L

Thallium 0.0644 0.0200 0.0625 ND 20 D280-120103 1.56mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L

Matrix Spike Dup (B042261-MSD4) Source: 0092629-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20:08

Antimony 0.073 0.050 0.0625 ND 20 D280-120116 3.64mg/L

Molybdenum 0.07 0.10 0.0625 ND 20 D2, J80-120108 6.82mg/L

Mercury 0.0028 0.0050 0.00250 ND 20 D2, J80-120111 0.768mg/L

Arsenic 0.0721 0.0100 0.0625 ND 20 D280-120115 1.40mg/L

Barium 0.080 0.040 0.0625 0.014 20 D280-120105 2.21mg/L

Beryllium 0.0622 0.0200 0.0625 ND 20 D280-12099.6 2.65mg/L

Cadmium 0.0628 0.0100 0.0625 ND 20 D280-120100 4.34mg/L

Chromium 0.0645 0.0200 0.0625 ND 20 D280-120103 1.44mg/L

Cobalt 0.081 0.040 0.0625 ND 20 D2, M180-120130 1.84mg/L

Copper 0.059 0.030 0.0625 ND 20 D2, B80-12093.7 4.77mg/L

Lead 0.063 0.020 0.0625 ND 20 D280-120101 2.71mg/L

Lithium 0.11 0.20 0.0625 ND 20 D2, M1, J80-120179 2.20mg/L

Nickel 0.088 0.030 0.0625 0.022 20 D280-120106 0.909mg/L

Selenium 0.067 0.030 0.0625 ND 20 D280-120107 2.91mg/L

Thallium 0.0641 0.0200 0.0625 ND 20 D280-120103 0.991mg/L

Zinc ND 0.20 0.0625 ND 20 D2, M4, U80-120mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by SW846 6000 Series Methods - Quality Control

Batch B042261 - EPA 200.2

Post Spike (B042261-PS1) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/15/2020  15:27

Boron 113 125 -0.57 D275-12590.4ug/L

Calcium 6400 6250 39.0 D275-125102ug/L

Iron 5840 6250 -0.050 D275-12593.5ug/L

Magnesium 6590 6250 2.27 D275-125105ug/L

Potassium 6300 6250 9.60 D275-125101ug/L

Sodium 6100 6250 21.6 D275-12597.3ug/L

Post Spike (B042261-PS2) Source: 0092620-01

Prepared: 10/15/2020   7:52, Analyzed: 10/20/2020  20: 11

Antimony 70.5 62.5 0.083 D275-125113ug/L

Molybdenum 67.2 62.5 0.04 D275-125107ug/L

Mercury 2.75 2.50 0.0323 D275-125109ug/L

Arsenic 71.3 62.5 -0.0088 D275-125114ug/L

Barium 63.7 62.5 0.095 D275-125102ug/L

Beryllium 65.4 62.5 -0.0105 D275-125105ug/L

Cadmium 63.6 62.5 0.0157 D275-125102ug/L

Chromium 65.6 62.5 0.355 D275-125104ug/L

Cobalt 63.7 62.5 -0.003 D275-125102ug/L

Copper 60.7 62.5 -1.80 D2, B75-12597.1ug/L

Lead 64.8 62.5 0.522 D275-115103ug/L

Lithium 64.9 62.5 0.04 D275-125104ug/L

Nickel 63.8 62.5 -0.079 D275-125102ug/L

Selenium 67.6 62.5 0.009 D275-125108ug/L

Thallium 64.7 62.5 0.00002 D275-125104ug/L

Zinc 77.9 62.5 3.15 D275-125120ug/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042498 - Default Prep Wet Chem

Blank (B042498-BLK1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids ND 25 Umg/L

LCS (B042498-BS1)

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 1490 25 1500 80-12099.6mg/L

Duplicate (B042498-DUP1) Source: 0092629-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 2240 50 2290 102.56mg/L

Duplicate (B042498-DUP2) Source: 0102128-01

Prepared: 10/16/2020  11:40, Analyzed: 10/19/2020  17:00

Total Dissolved Solids 364 50 370 101.63mg/L

Batch B042577 - Default Prep Wet Chem

Blank (B042577-BLK1)

Prepared: 10/19/2020  10:58, Analyzed: 10/19/2020  10:58

Hardness as CaCO3 ND 1 Umg/L

LCS (B042577-BS1)

Prepared: 10/19/2020  11:00, Analyzed: 10/19/2020  11:00

Hardness as CaCO3 230 1 225 80-120102mg/L

Duplicate (B042577-DUP1) Source: 0100778-02

Prepared: 10/19/2020  12:16, Analyzed: 10/19/2020  12:16

Hardness as CaCO3 268 1 260 103.03mg/L

Matrix Spike (B042577-MS1) Source: 0100778-02

Prepared: 10/19/2020  12:18, Analyzed: 10/19/2020  12:18

Hardness as CaCO3 648 1 318 260 Y180-120122mg/L

Batch B042587 - Default Prep Wet Chem

Blank (B042587-BLK1)

Prepared: 10/17/2020  18:08, Analyzed: 10/17/2020  18:08

Total Organic Carbon ND 0.5 Umg/L
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Pace Analytical Services, LLC
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Madisonville, KY 42431
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B042587 - Default Prep Wet Chem

LCS (B042587-BS1)

Prepared: 10/17/2020  17:47, Analyzed: 10/17/2020  17:47

Total Organic Carbon 4.7 0.5 5.00 80-12094.1mg/L

Duplicate (B042587-DUP1) Source: 0092628-01

Prepared: 10/17/2020  23:24, Analyzed: 10/17/2020  23:24

Total Organic Carbon 0.9 0.5 1.0 258.76mg/L

Duplicate (B042587-DUP2) Source: 0100200-01

Prepared: 10/18/2020   4:41, Analyzed: 10/18/2020   4:41

Total Organic Carbon 2.5 0.5 2.4 252.64mg/L

Matrix Spike (B042587-MS1) Source: 0092629-01

Prepared: 10/17/2020  23:45, Analyzed: 10/17/2020  23:45

Total Organic Carbon 3.9 0.5 2.50 1.6 80-12093.3mg/L

Matrix Spike (B042587-MS2) Source: 0100200-02

Prepared: 10/18/2020   5:02, Analyzed: 10/18/2020   5:02

Total Organic Carbon 6.5 0.5 5.00 1.8 80-12094.8mg/L

Batch B043117 - Default Prep Wet Chem

Blank (B043117-BLK1)

Prepared: 10/21/2020  16:14, Analyzed: 10/21/2020  16:14

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK2)

Prepared: 10/21/2020  18:13, Analyzed: 10/21/2020  18:13

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Total Alkalinity ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L

Blank (B043117-BLK3)

Prepared: 10/21/2020  19:40, Analyzed: 10/21/2020  19:40

Total Alkalinity ND 4 Umg/L

Bicarbonate Alkalinity as CaCO3 ND 4 Umg/L

Carbonate Alkalinity as CaCO3 ND 4 Umg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043117 - Default Prep Wet Chem

LCS (B043117-BS1)

Prepared: 10/21/2020  18:06, Analyzed: 10/21/2020  18:06

Total Alkalinity 249 4 235 80-120106mg/L

Carbonate Alkalinity as CaCO3 231 4 225 0-200103mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

LCS (B043117-BS2)

Prepared: 10/21/2020  19:35, Analyzed: 10/21/2020  19:35

Total Alkalinity 254 4 235 80-120108mg/L

Bicarbonate Alkalinity as CaCO3 ND 4 0.106 U0-200mg/L

Carbonate Alkalinity as CaCO3 227 4 225 0-200101mg/L

Duplicate (B043117-DUP1) Source: 0092629-01

Prepared: 10/21/2020  17:38, Analyzed: 10/21/2020  17:38

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Total Alkalinity 295 4 283 104.39mg/L

Bicarbonate Alkalinity as CaCO3 295 4 283 104.39mg/L

Duplicate (B043117-DUP2) Source: 0092635-01

Prepared: 10/21/2020  19:24, Analyzed: 10/21/2020  19:24

Carbonate Alkalinity as CaCO3 ND 4 ND 10 Umg/L

Bicarbonate Alkalinity as CaCO3 281 4 268 104.88mg/L

Total Alkalinity 281 4 268 104.88mg/L

Matrix Spike (B043117-MS1) Source: 0092629-01

Prepared: 10/21/2020  18:03, Analyzed: 10/21/2020  18:03

Total Alkalinity 331 4 49.4 283 80-12098.6mg/L

Matrix Spike (B043117-MS2) Source: 0092635-01

Prepared: 10/21/2020  19:30, Analyzed: 10/21/2020  19:30

Total Alkalinity 301 4 49.4 268 M380-12066.2mg/L

Batch B043187 - Default Prep Wet Chem

Blank (B043187-BLK1)

Prepared: 10/20/2020  15:36, Analyzed: 10/20/2020  15:36

Specific Conductance (Lab) ND 1 Uumhos/cm
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Analyses Madisonville - Quality Control

Batch B043187 - Default Prep Wet Chem

LCS (B043187-BS1)

Prepared: 10/20/2020  15:37, Analyzed: 10/20/2020  15:37

Specific Conductance (Lab) 1420 1410 80-120101umhos/cm

Duplicate (B043187-DUP1) Source: 0092629-01

Prepared: 10/20/2020  15:54, Analyzed: 10/20/2020  15:54

Specific Conductance (Lab) 2600 1 2610 1.240.307umhos/cm

Duplicate (B043187-DUP2) Source: 0102262-01

Prepared: 10/20/2020  16:09, Analyzed: 10/20/2020  16:09

Specific Conductance (Lab) 354 1 351 1.240.851umhos/cm

Batch B043582 - Default Prep Wet Chem

Blank (B043582-BLK1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand ND 5 Umg/L

LCS (B043582-BS1)

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:21

Chemical Oxygen Demand 121 5 125 90-11096.8mg/L

Duplicate (B043582-DUP1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:32

Chemical Oxygen Demand 5 5 ND 25mg/L

Matrix Spike (B043582-MS1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 260 5 250 ND 90-110104mg/L

Matrix Spike Dup (B043582-MSD1) Source: 0092635-01

Prepared: 10/23/2020  13:24, Analyzed: 10/23/2020  15:33

Chemical Oxygen Demand 257 5 250 ND 1090-110103 1.21mg/L
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Ion Chromatography Madisonville - Quality Control

Batch B043120 - Default Prep IC

Blank (B043120-BLK1)

Prepared: 10/20/2020  15:45, Analyzed: 10/20/2020  15:45

Sulfate ND 1.0 Umg/L

Fluoride ND 0.20 Umg/L

Chloride ND 0.5 Umg/L

LCS (B043120-BS1)

Prepared: 10/20/2020  15:27, Analyzed: 10/20/2020  15:27

Sulfate 9.4 10.0 90-11093.7mg/L

Fluoride 9.42 10.0 90-11094.2mg/L

Chloride 9.5 10.0 90-11095.4mg/L

Matrix Spike (B043120-MS1) Source: 0092620-01

Prepared: 10/20/2020  21:50, Analyzed: 10/20/2020  21:50

Fluoride 12.3 10.0 0.00 M180-120123mg/L

Sulfate 12.3 10.0 0.05 M180-120122mg/L

Chloride 12.4 10.0 0.2 M180-120122mg/L

Matrix Spike Dup (B043120-MSD1) Source: 0092620-01

Prepared: 10/20/2020  22:07, Analyzed: 10/20/2020  22:07

Fluoride 11.7 10.0 0.00 2080-120117 4.70mg/L

Chloride 11.7 10.0 0.2 1080-120115 5.59mg/L

Sulfate 11.6 10.0 0.05 2080-120116 5.62mg/L

Certified Analyses included in this Report

CertificationsAnalyte

2320 B-2011 in Water

Bicarbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Carbonate Alkalinity as CaCO3 KY Drinking Water Mdv (00030)          

Total Alkalinity KY Drinking Water Mdv (00030)          

2340 C (as HACH 8226) in Water

Hardness as CaCO3 KY Drinking Water Mdv (00030)          

2510 B-2011 in Water

Specific Conductance (Lab) KY Drinking Water Mdv (00030)          

2540 C-2011 in Water

Total Dissolved Solids KY Drinking Water Mdv (00030)          

5310 C-2011 in Water

Total Organic Carbon KY Drinking Water Mdv (00030)          

EPA 300.0 REV 2.1 in Water

Chloride KY Drinking Water Mdv (00030)          

Fluoride KY Drinking Water Mdv (00030)          

Sulfate KY Drinking Water Mdv (00030)          

HACH 8000 in Water

Chemical Oxygen Demand KY Wastewater Mdv (00030)          

SW846 6010 B in Water
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Sample Acceptance Checklist for Work Order 0092620

Shipped By: Other Temperature: 1.00° Celcius

Condition

Check if Custody Seals are Present/Intact ¨

Check if Custody Signatures are Present þ

Check if Collector Signature Present þ

Check if bottles are intact þ

Check if bottles are correct þ

Check if bottles have sufficient volume þ

Check if samples received on ice þ

Check if VOA headspace is acceptable ¨

Check if samples received in holding time. þ

Check if samples are preserved properly þ
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November 04, 2020

LIMS USE: FR - ROB WHITTINGTON

LIMS OBJECT ID: 30387814

30387814
Project:
Pace Project No.:

RE:

Rob Whittington
Pace Analytical Madisonville
825 Industrial Rd
Madisonville, KY 42431

92620

Dear Rob Whittington:

Enclosed are the analytical results for sample(s) received by the laboratory on October 15, 2020.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com

Project Manager
724-850-5615

Enclosures

cc: Doug Wolfe, Pace Analytical Madisonville

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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CERTIFICATIONS

Pace Project No.:

Project:

30387814

92620

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:

Project:

30387814

92620

Lab ID Sample ID Matrix Date Collected Date Received

30387814001 0092620-01 Water 10/13/20 11:55 10/15/20 09:25

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30387814

92620

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30387814001 0092620-01 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30387814

92620

Sample: 0092620-01 Lab ID: 30387814001 Collected: 10/13/20 11:55 Received: 10/15/20 09:25 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection dates and times were not present on the sample containers.Comments:

Method

PWS: Site ID: Sample Type:

Pace Analytical Services - Greensburg

Radium-226 -0.112 ± 0.268   (0.670)
C:NA T:87%

pCi/L 11/04/20 12:44 13982-63-3EPA 903.1

Pace Analytical Services - Greensburg

Radium-228 0.751 ± 0.479   (0.912)
C:69% T:81%

pCi/L 10/30/20 12:00 15262-20-1EPA 904.0

Pace Analytical Services - Greensburg

Total Radium 0.751 ± 0.747   (1.58) pCi/L 11/04/20 14:03 7440-14-4Total Radium
Calculation

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387814

92620

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419199

EPA 903.1

EPA 903.1

903.1 Radium-226

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387814001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026443

Associated Lab Samples: 30387814001

Matrix: Water

Analyzed

Radium-226 pCi/L 11/04/20 12:44-0.0904 ± 0.280   (0.637) C:NA T:89%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30387814

92620

Results presented on this page are in the units i ndicated by the "Units" column except where an alt ernate unit is presented to the right of the resul t.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

419200

EPA 904.0

EPA 904.0

904.0 Radium 228

Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 30387814001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 2026444

Associated Lab Samples: 30387814001

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/20 12:000.598 ± 0.458   (0.907) C:69% T:82%

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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QUALIFIERS

Pace Project No.:

Project:

30387814

92620

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty:  For Safe Drinking Water Act (SDWA) analyses, the reported Unc. Is the calculated Count Uncertainty (95%
confidence interval) using a coverage factor of 1.96. For all other matrices (non-SDWA), the reported Unc. is the calculated
Expanded Uncertainty (aka Combined Standard Uncertainty, CSU), reported at the 95% confidence interval using a coverage factor
of 1.96.
Gamma Spec:  The Unc. reported for all gamma-spectroscopy analyses (EPA 901.1), is the calculated Expanded Uncertainty (CSU)
at the 95.4% confidence interval, using a coverage factor of 2.0.
(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

REPORT OF LABORA TORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2020 02:04 PM

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600
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WILSON PHASE II LANDFILL STATISTICAL ANALYSIS 

2020 Annual Groundwater Monitoring Report 

1.0 INTRODUCTION 

Previous statistical analysis of Wilson Phase II Landfill groundwater monitoring data has indicated that 
certain 40 CFR Part 257 Appendix III constituents at downgradient monitoring wells MW-5, MW-6, MW-7, 
and MW-10 occur at statistically significant higher concentrations than in background monitoring well 
MW-8.  Based on these results, assessment monitoring is conducted for both 40 CFR Part 257 Appendix 
III and IV parameters.   

The 40 CFR Part 257 Appendix III and IV 2020 groundwater monitoring data at the Wilson Phase II 
Landfill were evaluated to determine the occurrence of any statistically significant increases over 
background (SSIs) and whether or not any of the SSIs for Appendix IV parameters occurred at a 
statistically significant level (SSL) above the groundwater protection standard as defined at 40 CFR.95(h). 

2.0 STATISTICAL ANALYSIS 

A determination of whether SSIs have occurred is required by 40 CFR 257.93(h)(2) for each semiannual 
monitoring event.  The occurrence of SSIs was evaluated using an interwell prediction limit approach that 
statistically compared constituent concentrations at downgradient monitoring wells to those present at the 
background monitoring well.  For the Wilson Phase II Landfill, monitoring well MW-8 is designated as the 
background well, whereas monitoring wells MW-5, MW-6, MW-7, and MW-10 are designated 
downgradient detection monitoring wells. 

The statistical analyses were performed in accordance with the U.S. Environmental Protection Agency’s 
Final CCR Rule 40 CFR Parts 257.93(f), 257.93(g), and 257.93(h), the Groundwater Monitoring System 
and Statistical Methods Certification, and following guidance presented in ASTM D6312-17 Standard 
Guide for Developing Appropriate Statistical Approaches for Ground-Water Detection Monitoring Programs, 
and US EPA (2009) Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified 
Guidance.  The test procedures were designed to balance facility-wide false positive rate and statistical 
power. 

Site data are maintained in a SanitasTM statistical evaluation database that was used to conduct the 
analyses presented herein. 

2.1 Prediction Limits 

Appropriate statistical prediction limits (PLs) were developed for each of the 21 Appendix III and Appendix 
IV monitoring constituents, as outline below, and followed the following general procedures. 

1. Analytical Data Review 

2. Goodness-of-Fit Testing 

3. Perform adjustments to data based on the frequency on non-detect values 

4. Comparison to interstation background 

The background data set for the statistical analyses consisted of analytical measurements at MW-8 from 
April 2016 to April 2020 for the April monitoring event.  The background utilized for the October 
September 2020 analysis was updated to include the data from that event. 

2.2  Analytical Data Review 

Analytical data were reviewed for consistency with historic data prior to any statistical evaluation.  
Background data were checked for high or low outliers that were removed following EPA (1989) 
procedures prior to statistical analysis.  Outliers include some previous values with elevated detection 
limits. 
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2.2.1 Goodness-of-Fit Testing 

Four types of background monitoring data sets. 

1. Normally distributed (or transformed normal) data sets with the frequency of censored (non-detect) 
values less than 50 percent 

2. Non-normal (or transformed non-normal) data sets with the frequency of censored values less than 
50 percent 

3. Data sets for which the population distribution is not known due to the frequency of censored 
values greater than 50 percent 

4. Data consisting of 100 percent censored values 

The appropriate statistical comparison depends on the type of data set under consideration.  Parametric 
test procedures are utilized wherever possible to increase statistical power.  In general, parametric tests 
are utilized where the data distribution may be assumed to be normal, or transformed normal (data set 1, 
above).  Non-parametric procedures are used where data may not confidently be assumed to be normal 
(data set 2, above), or where the frequency of non-detect values precludes the testing of normality (data 
set 3, above).  Finally, it is recognized that for 100 percent non-detect data (data set 4, above) no valid 
statistical comparison may be made, and comparisons must be made to fixed, arbitrary values, such as 
the analytical method detection or quantitation limit. 

To determine the type of dataset, goodness-of-fit testing was performed on both the raw data and natural 
logarithm of the raw greater than detection limit values using the Shapiro-Wilk W-test as recommended by 
US EPA (1992) and Gilbert (1987).  The tests were conducted at a 95 percent confidence level with 
outliers removed from the dataset. 

Data sets that could not confidently be determined to be normally or log normally distributed were used to 
determine nonparametric prediction limits.  Data that were normally or log normally distributed were 
considered as a basis for calculating parametric prediction limits, providing that the percentage of less 
than detection limit values was greater than 50 percent. 

2.2.2 Adjustments to Data Based on the Frequency of Non-Detect Values 

After goodness-of-fit testing was completed, the frequency of less than detection limit (left censored) 
values was be evaluated.  If the degree of left-censoring was greater than 15%, Aitchison’s adjustment 
was used to obtain adjusted estimates of the sample mean and standard deviation.  These adjusted 
values were then used to calculate the upper prediction limit for those data determined to be normally or 
log normally distributed during goodness-of-fit testing.  For the statistical analysis, non-detect values were 
represented as one-half the detection limit. 

If the degree of censoring is 50% to 100%, no method exists to reasonably estimate the sample mean 
and standard deviation.  In this case, non-parametric procedures are utilized.  If the degree of censoring 
is 100%, as is commonly the case with volatile organic compounds, no estimates of statistics can be 
calculated.  In this case, a simple comparison to method reporting limit (RL) of the individual analyte is 
employed as the initial statistical evaluation. 

2.2.3 Comparison to Background 

Based on the results for goodness-of-fit testing and the degree of censoring of the various data sets, 
comparisons to background were made using prediction limit procedures (US EPA, 2009).  Parametric 
prediction limits were utilized where the data may be assumed to be normally or log normally distributed.   

If the data are determined to be not normal or log normal, or the frequency of non-detect values is greater 
than 50%, nonparametric upper prediction limits were calculated, as recommended by US EPA (2009). 

The prediction limit comparisons balance statistical power and false positive rate, as recommended by US 
EPA (1992, 2009) and ASTM D6312-17 using verification resampling as discussed below.   
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2.2.4 False Positive Rate Control 

A groundwater monitoring event involves a large number of individual statistical comparisons.  For normal 
prediction limits, if the significance level of an individual statistical comparison (test) is  (defined as the 
per-test false positive rate), the annual false positive rate (*) is given by (Gibbons 1994): 

Equation 1 

* = 1 - (1- )r 

where, 

r = the number of annual statistical comparisons to be made 
(downgradient monitoring stations × analytes × events per year. 

For a typical monitoring scenario, the per-test  is held to a value no less than 0.01 (40 CFR 257.93(g)(2).  
Limiting  to the minimum value of 0.01 guards against an excessive false negative rate, or Type II error, 
but may result in too large an event-wide false positive rate.  For each of the 2020 monitoring events 
there are 21 parameters requiring statistical evaluation (Table C1, c =21).  There are four downgradient 
detection monitoring wells in the evaluation (Table C1, w = 4).  Assuming two annual statistical 
evaluations, one associated with each semiannual sample event (nE = 2), the number of annual statistical 
comparisons (r) is equal to c x w x nE = 168.  From Equation 1, the annual false positive rate for the two 
sampling events is about 0.82 (Table C1, Row 1).  Thus, during each sampling year there would be about 
an 82 percent probability that a statistically significant result would be obtained even though no real 
statistical exceedance occurred. 

To limit the annual false positive rate to 0.1, as suggested by EPA (2009) (or to a corresponding event-
wide false positive rate of 0.05 for semiannual sampling per 40 CFR 257.93(g)(2)), Equation 1 indicates 
that individual tests would have to be conducted at a significance levels of about 0.00063 (Table C1, Row 
2).  Very large statistical limits would have to be employed, and the individual false negative rate would be 
unacceptably high at this significance level. 

Alternatively, a verification resampling strategy is employed to limit the annual-wide false positive rate 
while maintaining adequate statistical power (EPA 1992, 2009; Gibbons 1994; ASTM 2017). A statistically 
significant increase is not declared until both the original sample and some number of verification 
resamples fail the statistical test procedures.  For the case of one or two verification resampling events, 
and assuming independence of measurements, * may be calculated as (EPA 2009): 

Equation 2 

* = 1 - (1- m ) r 

where, 

 m = the sum of the original sample and number of retest verification samples (1 or 2). 

Passing any resample passes the statistical evaluation procedure.   

Table C1 Row 3 illustrate a single resample strategy with the resample required to pass.  Table C1 Row 4 
Row 4 illustrate the case of two verification resamples with one of the two required to pass. 

EPA (2009) and 40 CFR 257.93(g)(2) defines two criteria applicable to statistical analysis of groundwater 
monitoring data: 

1. The per-event false positive rate (*) shall be no less than 0.05 per evert, or 0.1 annually, and, 

2. The per-test false positive rate () shall be no less than 0.01. 

These criteria were deemed by EPA to provide acceptable balance between false positive rate control 
and statistical power and are used for this project.  The single verification sample resampling strategy 
(Table C1, Row 3) fits the EPA criteria and minimizes sampling and analytical cost.  A single verification 
resampling strategy (referred to as “Pass 1 of 2”) using a per-test significance level of 0.02504 was 
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therefore used for this statistical analysis.  An SSI does not occur unless the original sample and the 
verification resample both fail the statistical testing. 

2.3 Comparison to Groundwater Protection Standard 

Appendix IV well / constituents with SSIs indicated by the PL analysis were further evaluated to determine 
whether they are present at statistically significant levels (SSLs) over the groundwater protection 
standards (GWPSs).  This evaluation was conducted by calculating the parametric or non-parametric 
95% confidence limits for each well / constituent identified as an SSI using the baseline, detection, and 
assessment monitoring results collected to date.  For a constituent to be present at an SSL over the 
GWPS, its 95% lower mean confidence limit must be greater than the GWPS. 

3.0 RESULTS 

Prediction limit results for the two 2020 sampling events are provided in Tables C2 (April) and C3 
(October).  Interwell exceedances of the relevant PL values are highlighted.  Time series plots showing 
prediction limit results are provided for each downgradient well / parameter in Attachment 1 (April 22, 
2020 event) and Attachment 2 (October 13 22 event).  Plots in the attachments are arranged in the 
constituent order listed in the tables. 

Comparison to groundwater protection standard results are provided in Tables C4 and C5.   

3.1 Exceedances of Background 

The following SSIs were noted for the April 22 event (Table C2) with Appendix IV constituents shown in 
boldface. 

MW-5 boron, calcium, chloride, cobalt, lithium, sulfate, total dissolved solids 

MW-6 boron, calcium, chloride, cobalt, lithium, sulfate, total dissolved solids 

MW-7 boron, calcium, chloride, chromium, cobalt, lead, lithium, pH (field), total 
dissolved solids 

MW-10 boron, calcium, chloride, cobalt, sulfate, total dissolved solids 

Similar results were noted for the October 13 event with exceedances for the following (Table C3). 

MW-5 boron, calcium, chloride, cobalt, lithium, pH (field), sulfate, total dissolved solids 

MW-6 boron, calcium, chloride, cobalt, lead, lithium, sulfate, total dissolved solids 

MW-7 boron, calcium, chloride, lithium, total dissolved solids 

MW-10 boron, calcium, chloride, cobalt, total dissolved solids 

Results for exceedances of background were generally consistent between the two events and consistent 
with the 2019 results.  A number of Appendix III parameters showed SSIs:  boron (all wells), calcium (all 
wells), chloride (all wells), field pH (MW-5, MW-7), sulfate (MW-5, MW-6, MW-10), and total dissolved 
solids (all wells).  The boron exceedances at MW-5, MW-6, and MW-10 were not noted in the November 
2019 analysis because of the higher detection limits used for those analyses.  The calcium SSIs at MW-7 
did not occur in 2019.  Inspection of the time series plot for this well suggests an increasing calcium trend 
in recent monitoring.   

Appendix IV SSIs were largely similar to November 2019 with the exception of new SSIs for lead and 
chromium at MW-7 in April.  Inspection of the time series plots for these analytes suggests anomalously 
high values were reported for the April event.  These exceedances were not confirmed in the October 
event. 

 



 Page C-5 

3.2 Comparison to Groundwater Protection Standards 

Pursuant to 40 CFR 257.95(f) Appendix IV well / parameters with 2020 SSIs were further evaluated to 
determine whether they are present at a statistically significant level over the groundwater protection 
standard.  This analysis was conducted by calculating the appropriate parametric or nonparametric 95 
percent lower confidence limit (95% LCL) for each well / parameter identified as an SSI for each 2020 
event. 

The nine Appendix IV SSIs occurring in April are listed in Table C4 showing the 95% LCL computation 
results compared to the relevant GWPS.  The seven Appendix IV SSIs occurring in October are similarly 
listed in Table C5.  The only exceedances of GWPSs for either 2020 sampling event are for cobalt at 
MW-5, MW-6, and MW-10, and for lithium at MW-6.  The exceedances for cobalt at MW-5 and MW-6 are 
new and not occur in 2019.  Cobalt concentrations at these wells have recently been consistently above 
the GWPS and thereby increasing the 95% LCL values to points where they exceed the GWPS value of 6 
ug/L. 

For the assessment wells (MW-102, MW-104, MW-105, MW-110, and MW-4D) the only 2020 GWPS 
exceedances were for cobalt and lithium at MW-4D.   
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Table C1
2020 Annual Monitoring Report

BREC Wilson LF
Calculation of False Positive Rates
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(α) 

1 4 21 2 168 0.82 1 0.01016

2 4 21 2 168 0.1 1 0.00063

3 4 21 2 168 0.1 2 0.02504

4 4 21 2 168 0.1 3 0.08559
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Table C2:  2020 Annual Monitoring Report, BREC Wilson Landfill, April 2020 Prediction Limit Results

Constituent Name Station
Upper
Limit

Lower
Limit Date Observation Exceeds

Background
N

Background
Stations 

Background
Mean

Standard
 Deviation

%
Non-

detects
Non-detect
Adjustment Transformation Alpha Method

Antimony (mg/L) MW-5 0.001 n/a 4/22/2020 0.001ND No 13 MW-8 n/a n/a 46.15 n/a n/a 0.06487 NP Inter (xform)

Antimony (mg/L) MW-6 0.001 n/a 4/22/2020 0.001ND No 13 MW-8 n/a n/a 46.15 n/a n/a 0.06487 NP Inter (xform)

Antimony (mg/L) MW-7 0.001 n/a 4/22/2020 0.001ND No 13 MW-8 n/a n/a 46.15 n/a n/a 0.06487 NP Inter (xform)

Antimony (mg/L) MW-10 0.001 n/a 4/22/2020 0.001ND No 13 MW-8 n/a n/a 46.15 n/a n/a 0.06487 NP Inter (xform)

Arsenic (ug/L) MW-5 9.588 n/a 4/22/2020 2.5 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-6 9.588 n/a 4/22/2020 5 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-7 9.588 n/a 4/22/2020 7.5 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-10 9.588 n/a 4/22/2020 1.1 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Barium (ug/L) MW-5 26.93 n/a 4/22/2020 11 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-6 26.93 n/a 4/22/2020 12 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-7 26.93 n/a 4/22/2020 25 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-10 26.93 n/a 4/22/2020 8 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Beryllium (ug/L) MW-5 1 n/a 4/22/2020 0.5ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Beryllium (ug/L) MW-6 1 n/a 4/22/2020 0.5ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Beryllium (ug/L) MW-7 1 n/a 4/22/2020 0.5ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Beryllium (ug/L) MW-10 1 n/a 4/22/2020 0.5ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Boron (ug/L) MW-5 54.67 n/a 4/22/2020 660 Yes 11 MW-8 41.55 5.644 9.091 None No 0.02504 Param Inter

Boron (ug/L) MW-6 54.67 n/a 4/22/2020 310 Yes 11 MW-8 41.55 5.644 9.091 None No 0.02504 Param Inter

Boron (ug/L) MW-7 54.67 n/a 4/22/2020 1580 Yes 11 MW-8 41.55 5.644 9.091 None No 0.02504 Param Inter

Boron (ug/L) MW-10 54.67 n/a 4/22/2020 280 Yes 11 MW-8 41.55 5.644 9.091 None No 0.02504 Param Inter

Cadmium (ug/L) MW-5 0.1 n/a 4/22/2020 0.05ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Cadmium (ug/L) MW-6 0.1 n/a 4/22/2020 0.05ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Cadmium (ug/L) MW-7 0.1 n/a 4/22/2020 0.05ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Cadmium (ug/L) MW-10 0.1 n/a 4/22/2020 0.05ND No 11 MW-8 n/a n/a 100 n/a n/a 0.07461 NP Inter  (NDs)

Calcium (ug/L) MW-5 329000 n/a 4/22/2020 600000 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Calcium (ug/L) MW-6 329000 n/a 4/22/2020 511000 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Calcium (ug/L) MW-7 329000 n/a 4/22/2020 369000 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Calcium (ug/L) MW-10 329000 n/a 4/22/2020 415000 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Chloride (mg/L) MW-5 5.534 n/a 4/22/2020 208 Yes 14 MW-8 4.466 0.4774 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-6 5.534 n/a 4/22/2020 10.2 Yes 14 MW-8 4.466 0.4774 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-7 5.534 n/a 4/22/2020 40 Yes 14 MW-8 4.466 0.4774 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-10 5.534 n/a 4/22/2020 68.6 Yes 14 MW-8 4.466 0.4774 0 None No 0.02504 Param Inter

Chromium (ug/L) MW-5 1.14 n/a 4/22/2020 0.3ND No 12 MW-8 n/a n/a 50 n/a n/a 0.0694 NP Inter 

Chromium (ug/L) MW-6 1.14 n/a 4/22/2020 0.3ND No 12 MW-8 n/a n/a 50 n/a n/a 0.0694 NP Inter 

Chromium (ug/L) MW-7 1.14 n/a 4/22/2020 5.3 Yes 12 MW-8 n/a n/a 50 n/a n/a 0.0694 NP Inter 

Chromium (ug/L) MW-10 1.14 n/a 4/22/2020 0.3ND No 12 MW-8 n/a n/a 50 n/a n/a 0.0694 NP Inter 

Cobalt (ug/L) MW-5 1.669 n/a 4/22/2020 8 Yes 14 MW-8 1.082 0.2627 28.57 Kaplan-Meier No 0.02504 Param Inter

Cobalt (ug/L) MW-6 1.669 n/a 4/22/2020 9 Yes 14 MW-8 1.082 0.2627 28.57 Kaplan-Meier No 0.02504 Param Inter

Cobalt (ug/L) MW-7 1.669 n/a 4/22/2020 6 Yes 14 MW-8 1.082 0.2627 28.57 Kaplan-Meier No 0.02504 Param Inter

Cobalt (ug/L) MW-10 1.669 n/a 4/22/2020 82 Yes 14 MW-8 1.082 0.2627 28.57 Kaplan-Meier No 0.02504 Param Inter

Fluoride (mg/L) MW-5 1.21 n/a 4/22/2020 0.09ND No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-6 1.21 n/a 4/22/2020 0.21 No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-7 1.21 n/a 4/22/2020 0.27 No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-10 1.21 n/a 4/22/2020 0.09ND No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Lead (ug/L) MW-5 0.5 n/a 43943 0.25ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-6 0.5 n/a 43943 0.5 No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-7 0.5 n/a 4/22/2020 4 Yes 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-10 0.5 n/a 43943 0.25ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 
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Table C2:  2020 Annual Monitoring Report, BREC Wilson Landfill, April 2020 Prediction Limit Results

Constituent Name Station
Upper
Limit

Lower
Limit Date Observation Exceeds

Background
N

Background
Stations 

Background
Mean

Standard
 Deviation

%
Non-

detects
Non-detect
Adjustment Transformation Alpha Method

Lithium (ug/L) MW-5 15.48 n/a 4/22/2020 30 Yes 14 MW-8 10.35 2.293 28.57 Kaplan-Meier No 0.02504 Param Inter

Lithium (ug/L) MW-6 15.48 n/a 4/22/2020 40 Yes 14 MW-8 10.35 2.293 28.57 Kaplan-Meier No 0.02504 Param Inter

Lithium (ug/L) MW-7 15.48 n/a 4/22/2020 30 Yes 14 MW-8 10.35 2.293 28.57 Kaplan-Meier No 0.02504 Param Inter

Lithium (ug/L) MW-10 15.48 n/a 4/22/2020 6 No 14 MW-8 10.35 2.293 28.57 Kaplan-Meier No 0.02504 Param Inter

Mercury (ug/L) MW-5 0.2 n/a 4/22/2020 0.1ND No 12 MW-8 n/a n/a 100 n/a n/a 0.0694 NP Inter  (NDs)

Mercury (ug/L) MW-6 0.2 n/a 4/22/2020 0.1ND No 12 MW-8 n/a n/a 100 n/a n/a 0.0694 NP Inter  (NDs)

Mercury (ug/L) MW-7 0.2 n/a 4/22/2020 0.1ND No 12 MW-8 n/a n/a 100 n/a n/a 0.0694 NP Inter  (NDs)

Mercury (ug/L) MW-10 0.2 n/a 4/22/2020 0.1ND No 12 MW-8 n/a n/a 100 n/a n/a 0.0694 NP Inter  (NDs)

Molybdenum (ug/L) MW-5 20.3 n/a 4/22/2020 4 No 14 MW-8 13.96 2.836 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-6 20.3 n/a 4/22/2020 6 No 14 MW-8 13.96 2.836 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-7 20.3 n/a 4/22/2020 3 No 14 MW-8 13.96 2.836 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-10 20.3 n/a 4/22/2020 1ND No 14 MW-8 13.96 2.836 0 None No 0.02504 Param Inter

pH [Field] (SU) MW-5 6.795 5.952 4/30/2020 6.71 No 14 MW-8 6.374 0.1607 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-6 6.795 5.952 4/22/2020 6.21 No 14 MW-8 6.374 0.1607 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-7 6.795 5.952 4/22/2020 6.9 Yes 14 MW-8 6.374 0.1607 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-10 6.795 5.952 4/22/2020 6.26 No 14 MW-8 6.374 0.1607 0 None No 0.01252 Param Inter

Radium 226 + 228 (pCi/L) MW-5 2.8 n/a 4/22/2020 1.22 No 13 MW-8 n/a n/a 0 n/a n/a 0.06487 NP Inter 

Radium 226 + 228 (pCi/L) MW-6 2.8 n/a 4/22/2020 0.804 No 13 MW-8 n/a n/a 0 n/a n/a 0.06487 NP Inter 

Radium 226 + 228 (pCi/L) MW-7 2.8 n/a 4/22/2020 1.05 No 13 MW-8 n/a n/a 0 n/a n/a 0.06487 NP Inter 

Radium 226 + 228 (pCi/L) MW-10 2.8 n/a 4/22/2020 0.414 No 13 MW-8 n/a n/a 0 n/a n/a 0.06487 NP Inter 

Selenium (ug/L) MW-5 0.501 n/a 4/22/2020 0.5ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Selenium (ug/L) MW-6 0.501 n/a 4/22/2020 0.5ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Selenium (ug/L) MW-7 0.501 n/a 4/22/2020 0.5ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Selenium (ug/L) MW-10 0.501 n/a 4/22/2020 0.5ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Sulfate (mg/L) MW-5 1480 n/a 4/22/2020 2820 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Sulfate (mg/L) MW-6 1480 n/a 4/22/2020 2370 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Sulfate (mg/L) MW-7 1480 n/a 4/22/2020 1310 No 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Sulfate (mg/L) MW-10 1480 n/a 4/22/2020 3580 Yes 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Thallium (ug/L) MW-5 0.1 n/a 4/22/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter 

Thallium (ug/L) MW-6 0.1 n/a 4/22/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter 

Thallium (ug/L) MW-7 0.1 n/a 4/22/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter 

Thallium (ug/L) MW-10 0.1 n/a 4/22/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter 

Total Dissolved Solids (mg/L) MW-5 1691 n/a 4/22/2020 3460 Yes 14 MW-8 1559 58.9 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-6 1691 n/a 4/22/2020 2750 Yes 14 MW-8 1559 58.9 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-7 1691 n/a 4/22/2020 1910 Yes 14 MW-8 1559 58.9 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-10 1691 n/a 4/22/2020 3170 Yes 14 MW-8 1559 58.9 0 None No 0.02504 Param Inter

Notes:

Concentration units are as specified in Column 1.

mg/L - milligram per liter

ug/L - microgram per liter
Inter - Parametric interstation prediction limit

n/a - not applicable

ND - Compound not detected, preceding number is one-half the reporting limit.

NP Inter - Non-parametric interstation prediction limit.  Text in parenthesis indicates reason for non-parametric determination, as follows.

  NDs - background data contain too high a percentage of non-detect values.
Param - Parametric Prediction Limit
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Table C3:  2020 Annual Monitoring Report, BREC Wilson Landfill, October 2020 Prediction Limit Results

Constituent Name Station
Upper
Limit

Lower
Limit Date Observation Exceeds

Background
N

Background
Stations 

Background
Mean

Standard
 Deviation

%
Non-

detects
Non-detect
Adjustment Transformation Alpha Method

Antimony (mg/L) MW-5 0.001 n/a 10/13/2020 0.001ND No 14 MW-8 n/a n/a 50 n/a n/a 0.0609 NP Inter (xform)

Antimony (mg/L) MW-6 0.001 n/a 10/13/2020 0.001ND No 14 MW-8 n/a n/a 50 n/a n/a 0.0609 NP Inter (xform)

Antimony (mg/L) MW-7 0.001 n/a 10/13/2020 0.001ND No 14 MW-8 n/a n/a 50 n/a n/a 0.0609 NP Inter (xform)

Antimony (mg/L) MW-10 0.001 n/a 10/13/2020 0.001ND No 14 MW-8 n/a n/a 50 n/a n/a 0.0609 NP Inter (xform)

Arsenic (ug/L) MW-5 9.588 n/a 10/13/2020 2.9 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-6 9.588 n/a 10/13/2020 5.4 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-7 9.588 n/a 10/13/2020 3.6 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Arsenic (ug/L) MW-10 9.588 n/a 10/13/2020 0.9 No 14 MW-8 1.844 0.1862 0 None ln(x) 0.02504 Param Inter

Barium (ug/L) MW-5 26.93 n/a 10/13/2020 11 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-6 26.93 n/a 10/13/2020 13 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-7 26.93 n/a 10/13/2020 13 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Barium (ug/L) MW-10 26.93 n/a 10/13/2020 10 No 13 MW-8 22.18 2.102 0 None No 0.02504 Param Inter

Beryllium (ug/L) MW-5 1 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter 

Beryllium (ug/L) MW-6 1 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter 

Beryllium (ug/L) MW-7 1 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter 

Beryllium (ug/L) MW-10 1 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter 

Boron (ug/L) MW-5 51.8 n/a 10/13/2020 690 Yes 13 MW-8 n/a n/a 15.38 n/a n/a 0.06487 NP Inter 

Boron (ug/L) MW-6 51.8 n/a 10/13/2020 340 Yes 13 MW-8 n/a n/a 15.38 n/a n/a 0.06487 NP Inter 

Boron (ug/L) MW-7 51.8 n/a 10/13/2020 2260 Yes 13 MW-8 n/a n/a 15.38 n/a n/a 0.06487 NP Inter 

Boron (ug/L) MW-10 51.8 n/a 10/13/2020 390 Yes 13 MW-8 n/a n/a 15.38 n/a n/a 0.06487 NP Inter 

Cadmium (ug/L) MW-5 0.4 n/a 10/13/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter  (NDs)

Cadmium (ug/L) MW-6 0.4 n/a 10/13/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter  (NDs)

Cadmium (ug/L) MW-7 0.4 n/a 10/13/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter  (NDs)

Cadmium (ug/L) MW-10 0.4 n/a 10/13/2020 0.05ND No 12 MW-8 n/a n/a 91.67 n/a n/a 0.0694 NP Inter  (NDs)

Calcium (ug/L) MW-5 329000 n/a 10/13/2020 571000 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Calcium (ug/L) MW-6 329000 n/a 10/13/2020 483000 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Calcium (ug/L) MW-7 329000 n/a 10/13/2020 350000 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Calcium (ug/L) MW-10 329000 n/a 10/13/2020 404000 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Chloride (mg/L) MW-5 5.524 n/a 10/13/2020 199 Yes 15 MW-8 4.415 0.5008 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-6 5.524 n/a 10/13/2020 18.9 Yes 15 MW-8 4.415 0.5008 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-7 5.524 n/a 10/13/2020 45 Yes 15 MW-8 4.415 0.5008 0 None No 0.02504 Param Inter

Chloride (mg/L) MW-10 5.524 n/a 10/13/2020 89.2 Yes 15 MW-8 4.415 0.5008 0 None No 0.02504 Param Inter

Chromium (ug/L) MW-5 2.5 n/a 10/13/2020 0.3ND No 13 MW-8 n/a n/a 53.85 n/a n/a 0.06487 NP Inter  (NDs)

Chromium (ug/L) MW-6 2.5 n/a 10/13/2020 0.7 No 13 MW-8 n/a n/a 53.85 n/a n/a 0.06487 NP Inter  (NDs)

Chromium (ug/L) MW-7 2.5 n/a 10/13/2020 0.3ND No 13 MW-8 n/a n/a 53.85 n/a n/a 0.06487 NP Inter  (NDs)

Chromium (ug/L) MW-10 2.5 n/a 10/13/2020 0.7 No 13 MW-8 n/a n/a 53.85 n/a n/a 0.06487 NP Inter  (NDs)

Cobalt (ug/L) MW-5 2.034 n/a 10/13/2020 10 Yes 13 MW-8 0.8324 0.5317 23.08 Aitchison`s No 0.02504 Param Inter

Cobalt (ug/L) MW-6 2.034 n/a 10/13/2020 9 Yes 13 MW-8 0.8324 0.5317 23.08 Aitchison`s No 0.02504 Param Inter

Cobalt (ug/L) MW-7 2.034 n/a 10/13/2020 2ND No 13 MW-8 0.8324 0.5317 23.08 Aitchison`s No 0.02504 Param Inter

Cobalt (ug/L) MW-10 2.034 n/a 10/13/2020 78 Yes 13 MW-8 0.8324 0.5317 23.08 Aitchison`s No 0.02504 Param Inter

Fluoride (mg/L) MW-5 1.21 n/a 10/13/2020 0.09ND No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-6 1.21 n/a 10/13/2020 0.09ND No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-7 1.21 n/a 10/13/2020 0.22 No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Fluoride (mg/L) MW-10 1.21 n/a 10/13/2020 0.09ND No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Lead (ug/L) MW-5 0.5 n/a 10/13/2020 0.25ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-6 0.5 n/a 10/13/2020 0.6 Yes 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-7 0.5 n/a 10/13/2020 0.25ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 

Lead (ug/L) MW-10 0.5 n/a 10/13/2020 0.25ND No 12 MW-8 n/a n/a 83.33 n/a n/a 0.0694 NP Inter 
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Table C3:  2020 Annual Monitoring Report, BREC Wilson Landfill, October 2020 Prediction Limit Results

Constituent Name Station
Upper
Limit

Lower
Limit Date Observation Exceeds

Background
N

Background
Stations 

Background
Mean

Standard
 Deviation

%
Non-

detects
Non-detect
Adjustment Transformation Alpha Method

Lithium (ug/L) MW-5 22.69 n/a 10/13/2020 30 Yes 15 MW-8 8.947 6.205 26.67 Aitchison`s No 0.02504 Param Inter

Lithium (ug/L) MW-6 22.69 n/a 10/13/2020 40 Yes 15 MW-8 8.947 6.205 26.67 Aitchison`s No 0.02504 Param Inter

Lithium (ug/L) MW-7 22.69 n/a 10/13/2020 30 Yes 15 MW-8 8.947 6.205 26.67 Aitchison`s No 0.02504 Param Inter

Lithium (ug/L) MW-10 22.69 n/a 10/13/2020 8 No 15 MW-8 8.947 6.205 26.67 Aitchison`s No 0.02504 Param Inter

Mercury (ug/L) MW-5 0.2 n/a 10/13/2020 0.1ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter  (NDs)

Mercury (ug/L) MW-6 0.2 n/a 10/13/2020 0.1ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter  (NDs)

Mercury (ug/L) MW-7 0.2 n/a 10/13/2020 0.1ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter  (NDs)

Mercury (ug/L) MW-10 0.2 n/a 10/13/2020 0.1ND No 13 MW-8 n/a n/a 100 n/a n/a 0.06487 NP Inter  (NDs)

Molybdenum (ug/L) MW-5 20.16 n/a 10/13/2020 4 No 15 MW-8 13.7 2.918 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-6 20.16 n/a 10/13/2020 7 No 15 MW-8 13.7 2.918 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-7 20.16 n/a 10/13/2020 5 No 15 MW-8 13.7 2.918 0 None No 0.02504 Param Inter

Molybdenum (ug/L) MW-10 20.16 n/a 10/13/2020 1ND No 15 MW-8 13.7 2.918 0 None No 0.02504 Param Inter

pH [Field] (SU) MW-5 6.804 5.967 10/13/2020 5.95 Yes 15 MW-8 6.385 0.1615 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-6 6.804 5.967 10/13/2020 6.72 No 15 MW-8 6.385 0.1615 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-7 6.804 5.967 10/13/2020 6.02 No 15 MW-8 6.385 0.1615 0 None No 0.01252 Param Inter

pH [Field] (SU) MW-10 6.804 5.967 10/13/2020 6.16 No 15 MW-8 6.385 0.1615 0 None No 0.01252 Param Inter

Radium 226 + 228 (pCi/L) MW-5 2.94 n/a 10/13/2020 1.7 No 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Radium 226 + 228 (pCi/L) MW-6 2.94 n/a 10/13/2020 0.568 No 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Radium 226 + 228 (pCi/L) MW-7 2.94 n/a 10/13/2020 0.967 No 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Radium 226 + 228 (pCi/L) MW-10 2.94 n/a 10/13/2020 0.944 No 14 MW-8 n/a n/a 0 n/a n/a 0.0609 NP Inter 

Selenium (ug/L) MW-5 0.501 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Selenium (ug/L) MW-6 0.501 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Selenium (ug/L) MW-7 0.501 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Selenium (ug/L) MW-10 0.501 n/a 10/13/2020 0.5ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Sulfate (mg/L) MW-5 1480 n/a 10/13/2020 1800 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Sulfate (mg/L) MW-6 1480 n/a 10/13/2020 1750 Yes 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Sulfate (mg/L) MW-7 1480 n/a 10/13/2020 1050 No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Sulfate (mg/L) MW-10 1480 n/a 10/13/2020 1380 No 15 MW-8 n/a n/a 0 n/a n/a 0.05738 NP Inter 

Thallium (ug/L) MW-5 0.2 n/a 10/13/2020 0.05ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Thallium (ug/L) MW-6 0.2 n/a 10/13/2020 0.05ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Thallium (ug/L) MW-7 0.2 n/a 10/13/2020 0.05ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Thallium (ug/L) MW-10 0.2 n/a 10/13/2020 0.05ND No 13 MW-8 n/a n/a 84.62 n/a n/a 0.06487 NP Inter 

Total Dissolved Solids (mg/L) MW-5 1711 n/a 10/13/2020 3770 Yes 15 MW-8 1567 64.75 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-6 1711 n/a 10/13/2020 3030 Yes 15 MW-8 1567 64.75 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-7 1711 n/a 10/13/2020 1950 Yes 15 MW-8 1567 64.75 0 None No 0.02504 Param Inter

Total Dissolved Solids (mg/L) MW-10 1711 n/a 10/13/2020 3290 Yes 15 MW-8 1567 64.75 0 None No 0.02504 Param Inter

Notes:

Concentration units are as specified in Column 1.

mg/L - milligram per liter

ug/L - microgram per liter
Inter - Parametric interstation prediction limit

n/a - not applicable

ND - Compound not detected, preceding number is one-half the reporting limit.

NP Inter - Non-parametric interstation prediction limit.  Text in parenthesis indicates reason for non-parametric determination, as follows.

  NDs - background data contain too high a percentage of non-detect values.
Param - Parametric Prediction Limit
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Table C4: 2020 Annual Monitoring Report, BREC Wilson Landfill, April 2020 Comparison of 95% LCL to GWPS

Constituent Name Well
Upper
 Limit

Lower
 Limit GWPS Exceeds N Mean 

Standard
Deviation

%
Non-

detects
Non-detect
Adjustment Transform Alpha Method

Chromium (ug/L) MW-7 2.5 0.1695 100 No 13 2.992 6.706 61.54 None No 0.05 NP (NDs)

Cobalt (ug/L) MW-5 7.74 6.333 6 Yes 14 7.036 1.486 0 None No 0.05 Param.

Cobalt (ug/L) MW-6 7.484 6.578 6 Yes 14 7.031 0.957 0 None No 0.05 Param.

Cobalt (ug/L) MW-7 5.418 3.834 6 No 14 4.626 1.673 7.143 None No 0.05 Param.

Cobalt (ug/L) MW-10 117.4 87.48 6 Yes 14 102.5 31.65 0 None No 0.05 Param.

Lead (ug/L) MW-7 0.25 0.03375 15 No 13 0.4612 1.097 69.23 None No 0.05 NP (NDs)

Lithium (ug/L) MW-5 38.92 32.56 40 No 14 35.74 6.719 0 None No 0.05 Param.

Lithium (ug/L) MW-6 47.12 42.26 40 Yes 14 44.69 5.137 0 None No 0.05 Param.

Lithium (ug/L) MW-7 29.01 25.88 40 No 14 27.44 3.31 0 None No 0.05 Param.

Notes:

Concentration units are as specified in Column 1.

ug/L - microgram per liter

ln(x) - logarithmic transform applied

NP - Non-parametric Confidence Limit

Param - Parametric Confidence Limit
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Table C5: 2020 Annual Monitoring Report, BREC Wilson Landfill, October 2020 Comparison of 95% LCL to GWPS

Constituent Name Well
Upper
 Limit

Lower
 Limit GWPS Exceeds N Mean 

Standard
Deviation

%
Non-

detects
Non-detect
Adjustment Transform Alpha Method

Cobalt (ug/L) MW-5 7.972 6.496 6 Yes 15 7.234 1.623 0 None No 0.05 Param.

Cobalt (ug/L) MW-6 7.641 6.683 6 Yes 15 7.162 1.053 0 None No 0.05 Param.

Cobalt (ug/L) MW-10 115 86.66 6 Yes 15 100.8 31.14 0 None No 0.05 Param.

Lead (ug/L) MW-6 0.5178 0.2481 15 No 14 0.4681 0.3627 14.29 None ln(x) 0.05 Param.

Lithium (ug/L) MW-5 38.38 32.34 40 No 15 35.36 6.642 0 None No 0.05 Param.

Lithium (ug/L) MW-6 46.7 42.06 40 Yes 15 44.38 5.096 0 None No 0.05 Param.

Lithium (ug/L) MW-7 29.09 26.13 40 No 15 27.61 3.257 0 None No 0.05 Param.

Notes:

Concentration units are as specified in Column 1.

ug/L - microgram per liter

ln(x) - logarithmic transform applied

Param - Parametric Confidence Limit
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 15 background values.  Report alpha = 0.2105.  Individual comparison  
alpha = 0.05738.  Most recent point for each compliance well compared to limit.
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 12 background values.  83.33% NDs.  Report alpha = 0.25.  Individual  
comparison alpha = 0.0694.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-7
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Hollow symbols indicate censored values.

Background Data Summary (after Kaplan-Meier Adjustment): Mean=10.35, Std. Dev.=2.293, n=14, 28.57% NDs.   
Report alpha = 0.09646.  Individual comparison alpha = 0.02504.  Most recent point for each compliance well  
compared to limit.  The EPA 1989 Outlier Test was performed on the background data.  No background outliers were  
found.
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  All background  
values (n = 12) were censored; limit is most recent reporting limit.  Report alpha = 0.25.  Individual comparison alpha =  
0.0694.  Most recent point for each compliance well compared to limit.  After outlier removal all values were the same,  
so outlier results were invalidated.
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Hollow symbols indicate censored values.

Background Data Summary: Mean=13.96, Std. Dev.=2.836, n=14.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.
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Background Data Summary: Mean=6.374, Std. Dev.=0.1607, n=14.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.01252.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  One background outlier was removed: 4.91 (2/15/2017).

Exceeds Limits:  MW-7
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 13 background values.  Report alpha = 0.2353.  Individual comparison  
alpha = 0.06487.  Most recent point for each compliance well compared to limit.
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NP test selected by user.  Limit is highest of 12 background values.  91.67% NDs.  Report alpha = 0.25.  Individual  
comparison alpha = 0.0694.  Most recent point for each compliance well compared to limit.
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NP test selected by user.  Limit is highest of 14 background values.  Report alpha = 0.2222.  Individual comparison  
alpha = 0.0609.  Most recent point for each compliance well compared to limit.
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 12 background values.  91.67% NDs.  Report alpha = 0.25.  Individual comparison alpha = 0.0694.  Most recent  
point for each compliance well compared to limit.  After outlier removal all values were the same, so outlier results  
were invalidated.

Within Limit



0

800

1600

2400

3200

4000

4/4/16 1/24/17 11/16/17 9/8/18 7/1/19 4/22/20

MW-5

MW-6

MW-7

MW-10

Limit = 1691

Prediction Limit

Interwell Parametric

Constituent: Total Dissolved Solids    Analysis Run 12/16/2020 3:24 PM

Facility: BREC Wilson LF     Data File: Wilson All Data

WQStat Plus™ v.9.4.32

m
g/

L

Background Data Summary: Mean=1559, Std. Dev.=58.9, n=14.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-5, MW-6, MW-7, MW-
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Hollow symbols indicate censored values.

Non-parametric test used after natural log transformation resulted in a parametric limit of 346.9, which exceeds 10  
times the highest background value (user-adjustable cutoff).  Limit is highest of 14 background values.  50% NDs.   
Report alpha = 0.2222.  Individual comparison alpha = 0.0609.  Most recent point for each compliance well compared  
to limit.  The EPA 1989 Outlier Test was performed on the background data.  No background outliers were found.
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Hollow symbols indicate censored values.

Background Data Summary (based on natural log transformation): Mean=1.844, Std. Dev.=0.1862, n=14.  Report  
alpha = 0.1191.  Individual comparison alpha = 0.02504.  Most recent point for each compliance well compared to  
limit.  The EPA 1989 Outlier Test was performed on the background data.  One background outlier was removed: 14.4  
(10/13/2020).
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Background Data Summary: Mean=22.18, Std. Dev.=2.102, n=13.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.
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Hollow symbols indicate censored values.

NP test selected by user.  All background values (n = 13) were censored; limit is most recent reporting limit.  Report  
alpha = 0.2353.  Individual comparison alpha = 0.06487.  Most recent point for each compliance well compared to  
limit.  After outlier removal all values were the same, so outlier results were invalidated.
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 13 background values.  15.38% NDs.  Report alpha = 0.2353.  Individual  
comparison alpha = 0.06487.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-5, MW-6, MW-7, MW-
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 12 background values.  91.67% NDs.  Report alpha = 0.25.  Individual comparison alpha = 0.0694.  Most recent  
point for each compliance well compared to limit.

Within Limit



0

140000

280000

420000

560000

700000

4/4/16 2/28/17 1/25/18 12/21/18 11/17/19 10/13/20

MW-5

MW-6

MW-7

MW-10

Limit = 329000

Prediction Limit

Interwell Non-parametric

Constituent: Calcium    Analysis Run 12/14/2020 1:38 PM

Facility: BREC Wilson LF     Data File: Wilson All Data

WQStat Plus™ v.9.4.32

ug
/L

NP test selected by user.  Limit is highest of 15 background values.  Report alpha = 0.2105.  Individual comparison  
alpha = 0.05738.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-5, MW-6, MW-7, MW-
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Background Data Summary: Mean=4.415, Std. Dev.=0.5008, n=15.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-5, MW-6, MW-7, MW-
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 13 background values.  53.85% NDs.  Report alpha = 0.2353.  Individual comparison alpha = 0.06487.  Most recent  
point for each compliance well compared to limit.  The EPA 1989 Outlier Test was performed on the background data.   
After outlier removal distribution was non-normal; user chose to continue.  One background outlier was removed: 22.4  
(10/13/2020).
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Hollow symbols indicate censored values.

Background Data Summary (after Aitchison`s Adjustment): Mean=0.8324, Std. Dev.=0.5317, n=13, 23.08% NDs.   
Report alpha = 0.09646.  Individual comparison alpha = 0.02504.  Most recent point for each compliance well  
compared to limit.  The EPA 1989 Outlier Test was performed on the background data.  One background outlier was  
removed: 15 (10/13/2020).

Exceeds Limit:  MW-5, MW-6, MW-10
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 15 background values.  Report alpha = 0.2105.  Individual comparison  
alpha = 0.05738.  Most recent point for each compliance well compared to limit.
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 12 background values.  83.33% NDs.  Report alpha = 0.25.  Individual  
comparison alpha = 0.0694.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier  
Test was performed on the background data.  After outlier removal distribution was non-normal; user chose to  
continue.  One background outlier was removed: 12 (10/13/2020).

Exceeds Limit:  MW-6
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Hollow symbols indicate censored values.

Background Data Summary (after Aitchison`s Adjustment): Mean=8.947, Std. Dev.=6.205, n=15, 26.67% NDs.  Report  
alpha = 0.09646.  Individual comparison alpha = 0.02504.  Most recent point for each compliance well compared to  
limit.  The EPA 1989 Outlier Test was performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-5, MW-6, MW-7
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  All background  
values (n = 13) were censored; limit is most recent reporting limit.  Report alpha = 0.2353.  Individual comparison  
alpha = 0.06487.  Most recent point for each compliance well compared to limit.  After outlier removal all values were  
the same, so outlier results were invalidated.
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Hollow symbols indicate censored values.

Background Data Summary: Mean=13.7, Std. Dev.=2.918, n=15.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.
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Background Data Summary: Mean=6.385, Std. Dev.=0.1615, n=15.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.01252.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  One background outlier was removed: 4.91 (2/15/2017).

Exceeds Limits:  MW-5
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 14 background values.  Report alpha = 0.2222.  Individual comparison  
alpha = 0.0609.  Most recent point for each compliance well compared to limit.  After outlier removal all values were  
the same, so outlier results were invalidated.
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 13 background values.  84.62% NDs.  Report alpha = 0.2353.  Individual  
comparison alpha = 0.06487.  Most recent point for each compliance well compared to limit.  After outlier removal all  
values were the same, so outlier results were invalidated.
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NP test selected by user.  Limit is highest of 15 background values.  Report alpha = 0.2105.  Individual comparison  
alpha = 0.05738.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-5, MW-6
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Hollow symbols indicate censored values.

NP test selected by user.  Limit is highest of 13 background values.  84.62% NDs.  Report alpha = 0.2353.  Individual  
comparison alpha = 0.06487.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier  
Test was performed on the background data.  After outlier removal distribution was non-normal; user chose to  
continue.  One background outlier was removed: <5 (4/4/2016).
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Background Data Summary: Mean=1567, Std. Dev.=64.75, n=15.  Report alpha = 0.09646.  Individual comparison  
alpha = 0.02504.  Most recent point for each compliance well compared to limit.  The EPA 1989 Outlier Test was  
performed on the background data.  No background outliers were found.

Exceeds Limit:  MW-5, MW-6, MW-7, MW-
10
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