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Summary of 40 CFR Section § 257.90(e)(6) Groundwater Monitoring System Requirements and Site-Specific Compliance – Former BC Cobb Power 

Plant 

§ 257.90(e)(6) A section at the beginning of the annual report that provides an overview of the current status of 

groundwater monitoring and corrective action programs for the CCR unit. At a minimum, the summary must specify 

all of the following: 

Ponds 0-8 and Bottom Ash Pond 

Status 

§257.90(e)(6)(i) At the start of the current annual reporting period, whether the CCR unit was operating under 

the detection monitoring program in § 257.94 or the assessment monitoring program in § 

257.95. 

Assessment Monitoring Program and 

Evaluation of Potential Remedies 

§257.90(e)(6)(ii) At the end of the current annual reporting period, whether the CCR unit was operating under 

the detection monitoring program in § 257.94 or the assessment monitoring program in § 

257.95. 

Assessment Monitoring Program and 

Evaluation of Potential Remedies 

§257.90(e)(6)(iii) If it was determined that there was a statistically significant increase over background for one 

or more constituents listed in appendix III to this part pursuant to § 257.94(e):  
Yes 

§257.90(e)(6)(iii)(A) Identify those constituents listed in appendix III to this part and the names of the monitoring 

wells associated with such an increase. 

 

These SSIs are from the original triggering event. 

• BCC‐MW‐15009 – boron, pH 

• BCC‐MW‐15010 - boron 

• BCC‐MW‐15011 – boron, pH 

• BCC‐MW‐15012 – fluoride, pH 

• BCC‐MW‐15014 – boron, pH 

• BCC‐MW‐15015 – pH 

• BCC‐MW‐15017 – pH 

§257.90(e)(6)(iii)(B) Provide the date when the assessment monitoring program was initiated for the CCR unit. April 25, 2018 

§257.90(e)(6)(iv)  If it was determined that there was a statistically significant level above the groundwater 

protection standard for one or more constituents listed in appendix IV to this part pursuant to § 

257.95(g) include all of the following: 

Yes 

§257.90(e)(6)(iv)(A) Identify those constituents listed in appendix IV to this part and the names of the monitoring 

wells associated with such an increase. 

 

These SSLs are from the original triggering event.  

• MW-17001 – lithium 

• MW-17002 – lithium 

§257.90(e)(6)(iv)(B) Provide the date when the assessment of corrective measures was initiated for the CCR unit. April 15, 2019 

§257.90(e)(6)(iv)(C) Provide the date when the public meeting was held for the assessment of corrective measures 

for the CCR unit. 

Will be held 30 days prior to remedy 

selection 

§257.90(e)(6)(iv)(D) Provide the date when the assessment of corrective measures was completed for the CCR 

unit. 
September 11, 2019 

§257.90(e)(6)(v)  Whether a remedy was selected pursuant to § 257.97 during the current annual reporting 

period, and if so, the date of remedy selection. 

Evaluation of potential remedies 

ongoing 

§257.90(e)(6)(vi)  Whether remedial activities were initiated or are ongoing pursuant to § 257.98 during the 

current annual reporting period. 

Evaluation of potential remedies 

ongoing 
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1.0 Introduction 
The U.S. Environmental Protection Agency’s (EPA) final Coal Combustion Residuals (CCR) 

Rule 40 CFR §257 establishes a comprehensive set of requirements for the management and 

disposal of CCR (or coal ash) in surface impoundments by electric utilities. The former BC Cobb 

Power Plant (BCC or Site) is the site of a former coal-fired power generation facility located in 

Muskegon, Michigan (Figure 1). Consumers Energy Company (CEC) operated BCC between 

1948 and 2016. During operations, coal combustion residuals (CCR) were deposited in Ponds 

0-8 and the Bottom Ash Pond (Figure 2). This CCR unit is subject to the U.S. Environmental 

Protection Agency’s (EPA) CCR Rule (40 CFR Part §257). In accordance with §257.91, CEC 

installed a groundwater monitoring system around the BCC Ponds as required by §257.91, and 

background groundwater monitoring was completed as required by §257.93. 

As documented in the CEC January 14, 2019 Notification of Appendix IV Constituent Exceeding 

Groundwater Protection Standard per §257.95(g), lithium was observed present at statistically 

significant levels above the site specific groundwater protection standard (GPS) developed for 

the CCR Rule compliance program in two downgradient monitoring wells at the BCC Ponds, 

thus necessitating CEC develop the September 2019 Assessment of Corrective Measures. 

The Muskegon Environmental Redevelopment Group, LLC (MERG) acquired the BCC property 

in 2020 and has initiated the process of dewatering and removing CCR material from the ponds 

as part of pond remediation and closure efforts. MERG has continued implementation of the 

federal CCR Rule groundwater monitoring program, as required by §257.90-95, as a 

continuation of the CEC monitoring program. Surface impoundment closure is anticipated by 

August 2022. 

2.0 Facility Description 
The Site is in close proximity with several water bodies. The site is adjacent to the North Branch 

of the Muskegon River on the north and northwest perimeter berms, and the Veterans Memorial 

Pond is to the northeast. The Discharge Channel is along the southern border of the Site and 

discharges into the North Branch of the Muskegon River. The CCR unit, which includes Ponds 

0-8 and the Bottom Ash Pond, were wet ash dewatering areas. From 1984 through plant closure 

in 2016, CCR was deposited in the ponds by utilizing sluicing methods. Bottom ash slurry was 

directed into the Bottom Ash Pond, with Bottom Ash Pond overflow directed into either Ponds 5 

or 6. Fly ash from the power plant was directed into Ponds 7 and 8. The ponded CCR was 

routed through the remaining ponds in series. Each pond allowed a portion of CCR particles to 

settle out before the overflow was transferred to the next pond. The overflow from Pond 4 was 

discharged to a National Pollutant Discharge Elimination System (NPDES) outfall located on the 

Discharge Channel. CCR was periodically removed from the ponds and disposed offsite or 

beneficially reused. During operation of the CCR units, the pond surface water elevations were 

at 588 feet. Since plant closure in 2016, the pond water elevation has lowered and before 

dewatering efforts began, appeared to be approximately that of the adjacent Muskegon River.  
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MERG initiated clean closure of the ponds in 2020 by installing a slurry wall around the 

perimeter berm adjacent to the North Branch of the Muskegon River. Dewatering began in July 

2020 to prepare for excavation and removal of waste CCR. Ash removal began in August 2020. 

Dewatering, excavation, and ash removal continued throughout 2020 with expected completion 

in 2022. 

2.1 Hydrogeology 
The Ponds 0-8 are primarily comprised of CCR and sand fill. According to historic U.S. Geologic 

Survey (USGS) topographic maps and aerial photographs dating back to 1929, the area 

currently occupied by the ash ponds was originally marsh land. The subsurface materials in the 

pond area generally consist of CCR ranging from 3 to 28 feet below ground surface (ft bgs) 

overlying 10 to 20 feet of poorly graded, fine-grained sand. Discontinuous layers of organic 

materials (i.e., humus and peat) are present within the fine-grained sand. Organic-rich silt was 

also encountered at depths ranging from 20 to 30 ft bgs, beneath the fine-grained sand, ranging 

in thickness from approximately 1 to 13 feet. The organic-rich silt deposits are thickest in the 

perimeter berms along the southernmost edge of the pond area (toward Muskegon Lake). 

Thinner deposits of the organic-rich silt were encountered toward the northernmost edge of the 

pond area. Silty clay and/or poorly graded, fine- to medium-grained sand is generally observed 

within 30 to 40 ft bgs, beneath the organic-rich silt. An underlying clay was encountered 

throughout the pond area at approximately 40 ft bgs, beneath the fine to medium-grained sand. 

Geologic maps of Michigan and local well records indicate that 120 to 190 feet of glacio-

lacustrine sand, gravel, moraine and lacustrine clay deposits are present throughout Muskegon 

County. These lacustrine deposits are situated on top of the sandstone bedrock that is part of 

the Marshall Formation, typically encountered at approximately 200 to 250 ft bgs throughout 

Muskegon County. Glacio-lacustrine sands dominate in the western and southern areas 

surrounding Muskegon Lake. The site is located in the central area of the County. 

Ponds 0-8 are bound by surface water features (Figure 2): The North Branch Muskegon River 

and former plant-associated discharge channel adjoin the western and southernmost 

boundaries of the pond area, and Veterans Memorial Park is located north and northeast of the 

pond area. MERG understands that there is surface water pumping at the Veterans Memorial 

Park on an occasional basis to limit the flooding in some areas of the park. Pumping performed 

at the park has the potential to influence the groundwater flow conditions at BCC. Therefore, 

changes over time in groundwater flow conditions at the Site boundary will need to give 

consideration that potential for impact.  

 

Groundwater flow within the uppermost aquifer has varied during plant operations and the post-

shutdown period. While the ponds were actively receiving CCR and non-CCR wastewater, 

groundwater in the pond area was several feet higher than the surrounding surface water in 

Muskegon River and upgradient groundwater, creating a mound under the BCC Ponds, with 

groundwater flowing outward toward the surface water features. During shutdown there have 

been significant changes to the groundwater flow direction as a result of the lack of loading to 

the ponds that began in April 2016, and for a period in 2017 the Veterans Memorial Pond was 
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dewatered for maintenance activities. Since shutdown, groundwater is encountered at a similar 

elevation to the surrounding surface water, generally within the range of 579 to 583 feet above 

mean sea level (ft AMSL). Using the average hydraulic conductivity measured at the monitoring 

wells of 58 feet/day (ARCADIS, 2016), and an assumed effective porosity of 0.3, this results in 

groundwater flow rate of approximately 0.31 feet/day (approximately 113 feet/year).   

 

Appendix A displays the potentiometric surface maps from the two 2020 monitoring events in 

May and October. In May, prior to dewatering for construction, the site had a groundwater flow 

direction generally northeast. In October, the groundwater flow direction was controlled by the 

dewatering. The groundwater flow direction was towards the center of the Site, as expected due 

to the dewatering wells spaced around the CCR unit.  

2.2 Monitoring Well Network 
The CCR Rule requires, at a minimum, one upgradient and three downgradient monitoring wells 

per CCR unit to be completed in the uppermost aquifer. Section §257.90 of the Rule states that 

the operator: “…may install a multiunit groundwater monitoring system instead of separate 

groundwater monitoring systems for each CCR unit.” In addition, the Rule states that 

downgradient monitoring wells should be installed to: “accurately represent the quality of 

groundwater passing the waste boundary of the CCR unit. The downgradient monitoring system 

must be installed at the waste boundary that ensures detection of groundwater contamination in 

the uppermost aquifer.” 

The certified monitoring network at BC Cobb includes seven background wells on the southeast 

end of the Site to evaluate groundwater conditions unaffected by the CCR unit. Ponds 0-8 are 

separated by narrow embankments that are not recommended for well installation (Figure 1). 

To install downgradient wells at the waste boundary, wells would need to be installed on the 

embankments. Therefore, MERG will monitor Ponds 0-8 and the Bottom Ash Pond as a single 

multiunit groundwater monitoring system composed of 20 wells surrounding the CCR unit. The 

CCR unit boundary and the monitoring well locations are shown on (Figure 2). 

Seven wells (MW-15002 through MW-15008) were installed in the southeast area of the Site to 

evaluate water quality unaffected by the CCR unit. Appendix A maps illustrate that these 

background wells are still upgradient or at a side gradient to the CCR unit and therefore even 

with groundwater flow changes at the site these wells remain appropriate background wells. 

MW-15001 was sampled during the background monitoring phase of the CCR Rule compliance 

program but now serves as a nature and extent well with only static water level measurement 

required. 

Downgradient wells MW-15009 through MW-15023 were installed in 2015 to form the MERG 

multiunit network around the CCR unit (Ponds 0-8 and the Bottom Ash Pond). Shallow wells 

MW-17001 through MW-17006 were installed in 2017 and were paired with existing wells MW-

15016 through MW-15021 to better characterize shallow groundwater quality and flow direction 

(Figure 2). MW-15016R through MW-15021 now provide data on deeper groundwater while 

MW-17001R through MW-17006 provide shallow groundwater data.  



MERG | Annnual Groundwater Monitoring and Corrective Action Annual Report and Semi-Annual Remedy 
Selection and Design Progress Report - Compliance with the Coal Combustion Residuals Rule   

Former BC Cobb Power Plant   
 
 

 

 

4 | 

To accommodate pond closure construction in 2020, wells MW-15015, MW-15016, and MW-

17001 have been relocated to within 10 feet of the original location. They are distinguished with 

an “R” following the well identifier (MW-15015R, MW-15016R and MW-17001R). In addition to 

the three well relocations, MW-15012 was removed on June 4, 2020 and MW-15014 was 

trimmed down to accommodate construction efforts and resurveyed.
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Figure 1. Vicinity Map for the former BC Cobb Power Plant 
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Figure 2. BC Cobb CCR Unit and Monitoring Wells 
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3.0 Monitoring 
Two rounds of semi-annual groundwater sampling for assessment monitoring was conducted on 

the certified monitoring well network in 2020. Table 1 provides the well identification number, 

well location, the dates the samples were collected, and whether the sample was required by 

the CCR Rule for the background sampling, detection monitoring or assessment monitoring 

programs. CEC initiated sample collection for background monitoring in December 2015 and 

completed the eighth round, as required by the CCR Rule, in July 2017. In accordance with 

CCR Rule §257.94(b), one round of detection monitoring was completed in September 2017. 

Three COIs were observed with statistically significant increases (SSIs) above background 

levels. The initial round of assessment monitoring was completed in April 2018 by CEC, and 

after an Alternative Source Demonstration was not successful, CEC initiated assessment 

monitoring. The first round of semi-annual assessment monitoring took place in June 2018.  

The fifth and sixth rounds of assessment monitoring were completed in May and October of 

2020. Appendix B summarizes the analyses required for each monitoring phase. 

Wells MW-15015R, MW-15016R, and MW-17001R were installed within ten feet of the original 

well locations to accommodate construction. In order to establish if groundwater quality from the 

new locations was consistent with the old locations, the three new wells were sampled on May 

21, 2020 and June 15, 2020. The wells were sampled again as a part of the site-wide October 

2020 semi-annual assessment monitoring event.  
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Table 1. Dates of groundwater samples collected for each well in 2020 and the required 
monitoring programs for the BC Cobb facility (§257.90(e)(3) 

Monitoring Well 
I.D. 

Well Location Dates Monitored 
CCR Rule Monitoring 

Purpose 

MW-15001 Water Level Only 
May 4, 2020 

October 26, 2020 
Water Level Monitoring 

MW-15002 Background/Upgradient 
May 4, 2020 

October 26, 2020 
Assessment Monitoring 

MW-15003 Background/Upgradient 
May 4, 2020 

October 26, 2020 
Assessment Monitoring 

MW-15004 Background/Upgradient 
May 4, 2020 

October 26, 2020 
Assessment Monitoring 

MW-15005 Background/Upgradient 
May 4, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15006 Background/Upgradient 
May 4, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15007 Background/Upgradient 
May 4, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15008 Background/Upgradient 
May 4, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15009 Downgradient 
May 7, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15010 Downgradient 
May 4, 2020 

October 27, 2020 
Assessment Monitoring 

MW-15011 Downgradient 
May 7, 2020 

October 27, 2020 
Assessment Monitoring 

MW-150121 Downgradient May 7, 2020 Assessment Monitoring 

MW-15013 Downgradient 
May 7, 2020 

October 28, 2020 
Assessment Monitoring 

MW-15014 Downgradient 
May 6, 2020 

October 28, 2020 
Assessment Monitoring 

MW-15015 Downgradient May 6, 2020 Assessment Monitoring 

MW-15015R2 Downgradient 

May 21, 2020 
June 15, 2020 

Well relocation testing 

October 30, 2020 Assessment Monitoring 

MW-15016 Downgradient May 6, 2020 Assessment Monitoring 

MW-15016R2 Downgradient 

May 21, 2020 
June 15, 2020 

Well relocation testing 

October 29, 2020 Assessment Monitoring 

MW-15017 
Downgradient 

May 6, 2020 
October 29, 2020 

Assessment Monitoring 

MW-15018 
Downgradient 

May 6, 2020 
October 29, 2020 

Assessment Monitoring 

MW-15019 
Downgradient 

May 5, 2020 
October 29, 2020 

Assessment Monitoring 

MW-15020 
Downgradient 

May 5, 2020 
October 28, 2020 

Assessment Monitoring 

MW-15021 
Downgradient 

May 5, 2020 
October 30, 2020 

Assessment Monitoring 

MW-15022 
Downgradient 

May 5, 2020 
October 28, 2020 

Assessment Monitoring 

MW-15023 
Downgradient 

May 6, 2020 
October 30, 2020 

Assessment Monitoring 

MW-17001 Downgradient May 5, 2020 Assessment Monitoring 

MW-17001R2 Downgradient 

May 21, 2020 
June 15, 2020 

Well relocation testing 

October 29, 2020 Assessment Monitoring 

MW-17002 Downgradient 
May 6, 2020 

October 29, 2020 
Assessment Monitoring 
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MW-17003 Downgradient 
May 6, 2020 

October 29, 2020 
Assessment Monitoring 

MW-17004 Downgradient 
May 5, 2020 

October 29, 2020 
Assessment Monitoring 

MW-17005 Downgradient 
May 5, 2020 

October 28, 2020 
Assessment Monitoring 

MW-17006 Downgradient 
May 5, 2020 

October 30, 2020 
Assessment Monitoring 

Note: MW-15001 is measured for water level only. No samples are collected from MW-15001.  
1MW-15012 was removed during construction on June 4, 2020. 
2MW-15015, MW-15016, and MW-17001 were removed during construction and replaced with MW-15015R, MW-15016R, and MW-

17001R, respectively on May 12, 2020. 

3.2 Water Levels and Sample Collection  
Water levels were collected in each well following the Groundwater Level Monitoring Standard 

Operating Procedure (SOP) (HDR, 2020). Water levels were measured before well purging 

began. Wells were purged until field parameters (pH, turbidity, conductivity, dissolved oxygen, 

temperature, and oxidation reduction potential) stabilized using a peristaltic pump and dedicated 

tubing. The results of field measurements were recorded on a field data form, which is 

maintained as part of the field records. After field parameters stabilized, samples were collected 

and tested for the parameters listed in Table 2. Two rounds of assessment monitoring samples 

were collected from each well in 2020. For quality control, one field duplicate sample was 

collected during each sample event. Water samples for the May and June 2020 events were 

delivered under Chain of Custody to Pace Analytical Laboratories in Grand Rapids, Michigan; 

samples for the October 2020 event were delivered to Trace Analytical Laboratories in 

Muskegon, Michigan. 

3.3 Analytical Testing 
Samples were taken for assessment monitoring in May and October 2020. Samples were 

analyzed for all Appendix III and Appendix IV parameters, plus TSS as listed in Table 2. Wells 

MW-15015R, MW-15016R, and MW-17001R were sampled May 21 and June 15, 2020 in order 

to establish if groundwater quality from the new locations was consistent with the old locations. 

These samples were analyzed for all Appendix III and Appendix IV parameters, plus TSS as 

listed in Table 2. 
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Table 2. Constituents of Interest  

Appendix III Constituents  Appendix IV Constituents  

Boron Antimony 

Calcium Arsenic 

Chloride Barium 

Fluoride Beryllium 

pH Cadmium 

Sulfate Chromium 

Total Dissolved Solids (TDS) Cobalt 

Additional Parameters Fluoride 

Total Suspended Solids (TSS) Lead 

 Lithium 

 Mercury 

 Molybdenum 

 Selenium 

 Thallium 

 Radium 226 and 228 combined 

3.4 Data Validation and Data Management 
Data validation was conducted to eliminate data that did not meet validation criteria and 

designate a data qualifier for any data quality limitation discovered. All samples and quality 

control were reviewed and evaluated, and no samples were rejected. Most quality control 

analyses were within reportable limits; however, when quality control was outside limit controls, 

samples were reported as estimated. Relative percent difference (RPD) failures for field 

duplicate analyses were less than the 20 percent limit criteria. Laboratory Control Sample 

(LCS)/LCS duplicates and Matrix Spike/Duplicate (MS/MSD) duplicates %RPD recoveries all 

were within control limits. Data analyses required minimal qualifications, and all data were 

usable, even when qualified.  

4.0 Monitoring Results 
4.1 Water Levels and Groundwater Flow Direction 
Water levels at the monitoring wells are provided in Table 3. Potentiometric surface maps were 

developed based on water levels measured in May and October 2020. The maps display the 

groundwater elevations at the wells and the groundwater contours and are provided in 

Appendix A. Groundwater beneath the area of the impoundments is between 578.11 and 

582.39 ft ASML and groundwater flow direction was generally northeast before dewatering 

began in July 2020, after which flow direction is internal to the Site as a result of dewatering 

pumping wells between the ponds. 
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Table 3. Groundwater elevations measured in 2020 

Well ID 
TOC Elevation  

(ft amsl) 

Groundwater Elevation  
(ft amsl) 

Week of May 4, 2020 

Groundwater Elevation  
(ft amsl) 

Week of October 27, 
2020 

MW-15001 586.52 581.46 581.09 

MW-15002 586.87 582.07 581.59 

MW-15003 587.12 582.54 581.96 

MW-15004 590.57 582.81 582.15 

MW-15005 587.77 582.77 582.17 

MW-15006 587.81 583.15 582.39 

MW-15007 587.43 582.83 582.03 

MW-15008 587.76 582.76 582.22 

MW-15009 589.27 582.51 581.78 

MW-15010 588.11 582.13 581.43 

MW-15011 595.22 582.20 581.34 

MW-150121 597.39 582.34 Note 1 

MW-15013 598.50 582.51 589.78 

MW-150143 589.51 582.50 580.53 

MW-150152 596.75 582.56 Note 2 

MW-15015R2 586.52 582.855 578.74 

MW-150162 586.62 582.40 Note 2 

MW-15016R2 586.62 582.585 580.13 

MW-150174 586.33 582.43 580.88 

MW-150184 586.33 582.43 580.73 

MW-150194 586.32 582.49 580.46 

MW-150204 586.26 582.43 580.79 

MW-15021 593.73 582.15 578.70 

MW-15022 595.82 581.62 579.86 

MW-15023 588.08 581.81 579.33 

MW-170012 589.29 582.54 Note 2 

MW-17001R2 586.61 582.825 579.21 

MW-170024 586.26 582.57 579.31 

MW-170034 586.31 582.48 578.62 

MW-170044 586.27 582.59 578.51 

MW-170054 586.33 582.47 579.77 

MW-17006 593.78 581.66 578.11 

Note: MW-15001 is measured for water level only. No samples are collected from MW-15001.  
1MW-15012 was removed during construction on June 4, 2020. 
2MW-15015, MW-15016, and MW-17001 were removed during construction and replaced with MW-15015R, MW-15016R, and MW-

17001R, respectively on May 12, 2020. 
3MW-15014 was cut down between May 2020 and October 2020 sampling events for construction purposes. Most recent TOC 

elevation is shown. 

 4Wells were converted to flush-mount between May 2020 and October 2020 sampling events for construction purposes. Updated 

TOC survey elevations are shown. 
5MW-15015R, MW-15016R, and MW-17001R water levels were measured on May 21, 2020 and June 15, 2020 to determine a 

baseline after installation. May 21, 2020 water levels are shown in the table. June 15, 2020 groundwater elevations for these wells 

are 582.32 ft amsl, 582.56 ft amsl, and 583.09 ft amsl, respectively. 
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4.2 Water Quality 
As stipulated in the CCR Rule, eight rounds of background groundwater sampling were 

completed by CEC between December 2015 and July 2017. Samples were analyzed for 

Appendix III and IV parameters, plus TSS. The water quality collected from the monitoring wells 

located upgradient of the CCR units were compiled and statistically analyzed to develop 

background threshold values (BTVs) for each constituent of interest (COI). The first detection 

monitoring event was conducted in September 2017 and samples were analyzed for Appendix 

III constituents. After reporting SSIs for boron, fluoride, and pH in several wells, BC Cobb 

moved into assessment monitoring. The first assessment monitoring event was conducted in 

April 2018 and samples were analyzed for Appendix IV constituents. Lithium was found to be 

present at statistically significant levels (SSL) above the GPS in MW-17001 and MW-17002. 

This discovery prompted CCR removal and closure activities as detailed in the Assessment of 

Corrective Measures and Response Action Plan (TRC, 2020). 

In May 2020, annual assessment monitoring samples were collected from the certified 

monitoring well network wells and all samples were analyzed for Appendix III and Appendix IV 

COIs. Water quality data tables are included in Appendix C and laboratory reports are provided 

in Appendix D. In accordance with CCR Rule §257.95(e), downgradient well concentrations 

from the May 2020 assessment monitoring event were compared against background values, 

and some concentrations were found to be above background values. In accordance with CCR 

Rule §257.95(f), detected Appendix IV COI concentrations in downgradient wells were 

compared against GPS and were found to exceed GPS. Therefore, in accordance with CCR 

Rule §257.95(g), downgradient well concentrations were statistically evaluated to determine “if 

one or more constituents in appendix IV to this part are detected at SSL above the groundwater 

protection standard.” To determine if an exceedance of a GPS was statistically significant, the 

95% lower confidence limit (95 LCL) was calculated for each of the downgradient wells for each 

of the Appendix IV COIs. The data set used to calculate the LCL included all Appendix IV 

results from samples collected at these wells since the establishment of the groundwater 

monitoring system. Therefore, most wells had between 8 and 15 sample events that were used 

to calculate the LCL. The LCL results that exceeded their respective GPS are provided in Table 

4. Downgradient wells MW-17001 and MW-17002 had SSLs of lithium that exceed the GPS.   

In October 2020, annual assessment monitoring samples were collected from the certified 

monitoring well network wells and all samples were analyzed for Appendix III and Appendix IV 

COIs. Water quality data tables are included in Appendix C and laboratory reports are provided 

in Appendix D. Downgradient well concentrations from the October 2020 assessment 

monitoring event were found to be above background values. In accordance with CCR Rule 

§257.95(f), concentrations in downgradient wells were found to exceed GPS. Therefore, in 

accordance with CCR Rule §257.95(g), downgradient well concentrations were statistically 

evaluated to determine if constituents are detected at SSL above the GPS. The October 2020 

LCL results that exceeded their respective GPS are provided in Table 4. Downgradient wells 

MW-17001 and MW-17002 had SSLs of lithium that exceed the GPS.   
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Table 4. LCLs for Appendix IV Constituents for Wells Exceeding GPS in May and October 
2020 

Appendix IV Constituent Lithium 

Units ug/l 

GPS 40 

May 2020 95% LCL  

MW-17001 53.9* 

MW-17002 105* 

October 2020 95% LCL 

MW-17001 58* 

MW-17002 109* 

*95% Adjusted Gamma LCL 

 

In 2021, MERG will continue to monitor groundwater at the Site in accordance with the 

assessment monitoring program and consistent with §257.93(e). In accordance with §257.97(a), 

MERG will also complete semi-annual progress reporting in 2021 to document work completed 

towards remedy selection and design.  

 

5.0 Remedy Selection Progress Update 
This section provides the semi-annual progress report describing the progress towards remedy 

selection for the ash impoundments in accordance with §257.97(a).  Semiannual progress 

reports will be prepared and posted to the CCR website until a remedy is selected and 

documented in a final report.  

Source Control Measures Undertaken  

A Closure Plan, prepared and certified by Golder Associates, Inc. was placed in CEC’s 

Operating record and provided formal Notification of Intent to Initiate Closure on March 30, 

2018, which confirmed that CEC planned to close the BCC Ponds under the CCR Rule’s 

closure by removal provision in §257.102(c). A closure work plan was also submitted by CEC to 

the Michigan Department of Environment, Great Lakes, and Energy (EGLE), who approved it 

on October 16, 2018 and clarified the workplan on August 13, 2018 and September 20, 2019. 

MERG acquired the property on April 16, 2020 to complete the CCR ash removal. Upon 

acquisition, MERG immediately initiated closure commencement activities. Since the last 

semiannual selection of remedy update in July 2020, the following activities have been 

conducted by MERG: 

✓ Stability analysis of the slurry wall and dewatering plan was completed; 

✓ Excavation design was completed;  

✓ State Solid Waste Permitting was completed and approved;  

✓ Semiannual groundwater assessment monitoring was completed; 

✓ Dewatering wells, pumps, and power installation was completed, and dewatering 

initiated in August and is ongoing; and 

✓ CCR excavation and transport offsite is ongoing.  
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Progress Towards Remedy Selection  

An Assessment of Corrective Measures (ACM) was submitted to EGLE on September 11, 2019 

by CEC. MERG intends to follow the CEC developed ACM for the Site, and follow the adaptive 

management strategy, which includes measures to remove source material, reduce infiltration, 

and minimize the potential future migration.  

As described above, significant progress of source removal has begun at the Site in the last six 

months including dewatering and excavation of the vertical and lateral extent of CCR ash. The 

reduction of hydraulic loading and recharge of the aquifer are expected to change groundwater 

redox conditions and the physical removal of CCR is expected to further improve groundwater 

quality. During dewatering the conditions of groundwater flow are expected to change around 

the waste boundary. When excavation is complete and dewatering is ceased, groundwater 

conditions are anticipated to recover and equilibrate within weeks, at which time it is anticipated 

that groundwater quality conditions will improve.    

It is anticipated that the remedy selection process for addressing affected groundwater will 

proceed following the CCR source removal. Additionally, MERG will continue executing the self-

implementing groundwater compliance schedule in conformance with §257.90 - §257.98, which 

includes semiannual assessment monitoring in accordance with §257.95 to monitor 

groundwater conditions and inform the remedy selection. The final remedy will be formally 

selected per §257.97 once the selected option is reviewed and commented on by EGLE and a 

public meeting is conducted at least 30-days prior to the final selection as required under 

§257.96(e).  

6.0 Summary 
The following observations are based on CCR Rule compliance groundwater monitoring 

program development during 2020:    

• MERG initiated clean closure of the ponds by installing a slurry wall around the 

perimeter berm, dewatering of the CCR unit, and ash removal. Dewatering at the site 

began in July 2020 and ash removal began in August 2020.   

• Well MW-15012 was removed, wells MW-15017 through MW-15020 and MW-17002 

through MW-17005 were converted to flush mount, and MW-15014 was trimmed, all to 

accommodate construction activities associated with CCR removal.  

• MW-15015, MW-15016, and MW-17001 were replaced with MW-15015R, MW-15016R, 

and MW-17001R, respectively, for construction activities associated with dewatering and 

CCR removal. 

• Water levels were measured at all monitoring wells in May 2020 and October 2020. 

Potentiometric surface was contoured. The difference is groundwater flow direction 

between the May and October 2020 sample events is due to the dewatering 

groundwater pumping from wells around the ash ponds.  

• All 28 wells of the certified well network were sampled in May 2020 for the assessment 

monitoring event. Assessment monitoring data was statistically evaluated, and SSLs 

above the GPS were observed at MW-17001 and MW-17002 for lithium.  
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• All 27 wells of the certified well network were sampled in October 2020 for the 

assessment monitoring event. Assessment monitoring data was statistically evaluated, 

and SSLs above the GPS were observed at MW-17001 and MW-17002 for lithium.  

• Two additional rounds of sampling were completed on replacement wells MW-15015R, 

MW-15016R, and MW-17001R after installation to establish quality consistent with the 

original wells. 

• The former BCC CCR status at the end of 2020 is assessment monitoring and 

evaluation of potential remedies. MERG is currently completing source removal; 

therefore evaluation of potential remedies includes: 1) whether clean closure criteria in 

groundwater have been met, 2) if the data trend indicates that MNA in addition to the 

source removal will be an effective remedy, or 3) if additional evaluation of enhanced 

MNA or other remedies is warranted.  

It is anticipated that the remedy selection process for addressing affected groundwater will 

proceed following the CCR source removal. Additionally, MERG will continue executing the self-

implementing groundwater compliance schedule in conformance with §257.90 - §257.98, which 

includes semiannual assessment monitoring in accordance with §257.95 to monitor 

groundwater conditions and inform the remedy selection. The final remedy will be formally 

selected per §257.97 once the selected option is reviewed and commented on by EGLE and a 

public meeting is conducted at least 30-days prior to the final selection as required under 

§257.96(e).  

The following activities are proposed to be completed or initiated in the next 6-month period: 

• Continued dewatering of the CCR ash surface impoundments;  

• Continued ash excavation and removal from the surface impoundments; and  

• Continued semiannual groundwater assessment monitoring.  
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Potentiometric Surface Maps 

 

 



  

 

 



  

 

 

 



  

 

 

 

 

Appendix B 

 

Monitoring types to comply with specific CCR 

Rule requirements 

  



 

 

 

Monitoring types to comply with specific CCR Rule requirements 

Type of Monitoring Description CCR Rule Reference 
Constituents 

Analyzed 

Background Monitoring Development of background water 

quality conditions for Appendix III 

and Appendix IV COIs 

§257.94(b) Appendix III and IV 

and TSS 

Detection Monitoring Semi-annual detection monitoring for 

Appendix III COIs 

§257.94(c) Appendix III 

Assessment Monitoring Detailed types below. §257.95 Detailed types 

below. 

➢ Initial Assessment  Determining detected Appendix IV 

COIs 

§257.95(b) Appendix IV 

➢ Semi-Annual 

Assessment  

Semi-annual assessment monitoring 

for Appendix III and detected 

Appendix IV COIs 

§257.95(d) Appendix III and 

detected Appendix 

IV plus TSS 

➢ Annual Assessment Determining detected Appendix IV 

COIs on an annual basis.  

§257.95(b) Appendix III and all 

Appendix IV plus 

TSS 

➢ Release 

Characterization 

Assessment  

Occurs after detection of SSL above 
the GPS for the purpose of 
characterizing the nature and extent 
of the release. 

§257.95(g)(1)(iv) Appendix III and 

detected Appendix 

IV plus TSS 

Closure Confirmation 

Monitoring 

Occurs after the facility has been 

closed (e.g. all CCR waste removed 

from the impoundment) in 

compliance with CCR Rule for 

certification of Clean Closure. 

§257.102 Appendix IV 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Appendix C 

 

Lab Results Summary Tables 

 

  



Sample Dates: 11/30/2015 2/17/2016 4/12/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/11/2017

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

Field Parameters

pH su -- -- -- -- -- 6.96 7.0 7.1 7.1 6.7 6.9 7.0 6.9

Conductivity µS/cm -- -- -- -- -- 884 859 802 766 880 780 848 721

Turbidity NTU -- -- -- -- -- 0.94 2.4 5.6 4.5 <1 5.5 <1 3.94

Dissolved Oxygen mg/L -- -- -- -- -- 0.09 0.8 0.5 0.4 0.4 0.5 0.1 0.1

Temperature °C -- -- -- -- -- 13.12 8.4 9.3 15.4 12.7 11.2 10.7 14.6

Oxidation Reduction Potential mV -- -- -- -- -- -139.3 -92.3 -66.1 -162.2 -83.1 -93.6 -94.8 -110.8

Appendix III

Boron ug/L NC 500 500 7,200 5 1,120 1,290 1,310 1,290 1,010 1,060 1,080 1,100

Calcium mg/L NC NC NC 500 1 118 129 105 113 130 105 107 91

Chloride mg/L 250** 250 250 500 5 35.0 22.4 21.3 19.7 19.9 23.2 22.3 27.0

Fluoride ug/L 4,000 NC NC NC 1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 6.96 7.0 7.1 7.1 6.7 6.9 7.0 6.9

Sulfate mg/L 250** 250 250 500 2 67.0 46.2 33.8 33.5 35.6 41.9 37.0 44.8

Total Dissolved Solids mg/L 500** 500 500 500 10 580 520 460 470 520 470 470 526

Appendix IV

Antimony ug/L 6 6 6 130 1 <1 <1 <1 <1 <1 <1 <1 <1

Arsenic ug/L 10 10 10 10 1 <1 <1 <1 <1 <1 <1 <1 <1

Barium ug/L 2,000 2,000 2,000 670 1 127 118 114 98 116 102 105 109

Beryllium ug/L 4 4 4 6.7 1.0 <1 <1 <1 <1 <1 <1 <1 <1

Cadmium ug/L 5 5 5 3.0 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20

Chromium ug/L 100 100 100 11 1 <1 1 3 2 <1 1 1 <1

Cobalt ug/L NC 40 100 100 15 <15 <15 <15 <15 <15 <15 <15 <15.0

Fluoride ug/L 4,000 NC NC NC 1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000

Lead ug/L NC 4 4 29 1 <1 <1 <1 <1 <1 <1 <1 <1

Lithium ug/L NC 170 350 440 10 32.2 32.2 31 30 30 28 27 32

Mercury ug/L 2 2 2 0.20# 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Molybdenum ug/L NC 73 210 3,200 5 <5 <5 <5 <5 <5 <5 <5 <5

Radium-226 pCi/L 5 NC NC NC N/A 0.366 0.387 0.312 0.255 0.311 0.297 <0.276 <0.948

Radium-226/228 pCi/L 5 NC NC NC N/A 1.54 0.963 1.23 1.39 <1.11 1.55 0.885 <1.80

Radium-228 pCi/L 5 NC NC NC N/A 1.17 <0.812 0.921 1.13 <1.11 1.25 0.610 <0.855

Selenium ug/L 50 50 50 5 1 <1 <1 <1 1 <1 <1 <1 <1

Thallium ug/L 2 2 2 3.7 2.5 <2 <2 <2 <2 <2 <2 <2 <2

Background

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI 

criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15001

Background Monitoring

Sample Location:

Compliance Phase:



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 11/30/2015 2/17/2016 4/12/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/11/2017 9/14/2017 4/19/2018 6/14/2018 11/28/2018 4/8/2019 9/25/2019 5/4/2020 10/26/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 6.74 7.1 7.0 7.0 7.0 7.2 7.2 7.11 7.2 7.5 7.4 7.2 7.1 7.3 7.2 7.5

Conductivity µS/cm -- -- -- -- -- -- -- 3,401 3,114 3,693 3,087 2,003 1,784 2,072 2,479 1,338 1,318 1,014 1,314 1,054 1,610 781 650

Turbidity NTU -- -- -- -- -- -- -- 1.72 <1 <1 <1 <1 <1 <1 <1 2.33 0.8 1.6 0.67 6.7 0.88 186.95 1.19

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.14 0.2 0.3 0.4 0.4 0.5 0.6 0.10 0.21 0.25 0.3 0.42 0.2 0.43 0.17 0.08

Temperature °C -- -- -- -- -- -- -- 12.52 9.6 10.5 17.0 14.1 11.4 10.2 14.21 14.73 10.8 16.2 11.64 10.9 14.9 11.1 13.2

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -129.4 -82.0 -82.9 -43.4 -50.5 -77.4 -59.8 -11.0 56.4 -7.1 18.4 61.4 -58.6 -96 131.4 -105.7

Appendix III

Boron ug/L NC 500 500 7,200 5 25.0 8.8 1,320 1,200 1,050 834 979 1,110 1,170 988 1,130 -- 422 434 420 360 295 270

Calcium mg/L NC NC NC 500 1 1 0.3 214 259 197 169 165 184 167 185 132 -- 95.6 103 130 120 115 85

Chloride mg/L 250** 250 250 500 5 2.5 0.1 720 519 681 577 328 226 354 472 152 -- 115 161 170 300 55 34

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 670 710

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 6.74 7.1 7.0 7.0 7.0 7.2 7.2 7.1 7.2 7.5 7.4 7.2 7.1 7.3 7.8 7.5

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 250 327 300 202 127 116 85.6 113 13.8 -- 3.0 < 2.0 < 2.0 < 20 0.068 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 1,900 1,900 1,900 1,800 1,100 1,100 1,200 1,500 772 -- 738 644 790 870 442 510

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 10 4 2 2 1 1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 274 257 252 232 148 134 146 186 -- 79.4 79.6 76.0 100 100 68.0 66

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.027 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 1 2 3 2 <1 2 2 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.37 0.32

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.2 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 0.67 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 11 -- < 10 < 10 < 10 < 10 < 10 6 4.3

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.304 1.0 0.816 0.600 0.893 0.641 <0.254 0.419 0.387 <0.912 -- 0.586 < 0.482 < 0.719 0.391 0.380 0.138 0.31

Radium-226/228 pCi/L 5 NC NC NC N/A 1.11 1.0 3.03 2.03 2.32 1.88 <0.927 1.41 1.79 2.20 -- < 1.16 1.60 < 1.58 0.499 1.14 1.27 < 1

Radium-228 pCi/L 5 NC NC NC N/A 0.804 1.0 2.21 1.43 1.43 1.24 <0.927 0.995 1.40 1.49 -- < 0.685 1.24 1.10 < 0.481 0.760 1.14 -0.04

Selenium ug/L 50 50 50 5 1 1.0 0.5 1 <1 <1 1 <1 <1 1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

MW-15002

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Initial A.M.

Sample Dates: 11/30/2015 2/17/2016 4/12/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/12/2017 9/14/2017 2/21/2018 4/19/2018 6/14/2018 11/28/2018 4/8/2019 9/25/2019 5/4/2020 10/26/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.24 7.1 7.2 7.1 7.1 7.4 7.3 7.07 7.1 7.3 7.5 7.3 7.2 7.2 7.3 7.24 7.44

Conductivity µS/cm -- -- -- -- -- -- -- 2,957 3,291 2,991 2,796 2,749 2,438 2,349 1,803 2,151 -- 3,911 3,522 3,225 1,549 2,760 3,125 2,230

Turbidity NTU -- -- -- -- -- -- -- 5.1 <1 <1 <1 <1 2.1 1.6 5.79 <1 -- 2.5 2.3 2.16 5.1 0.99 2.11 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 2.32 0.3 0.3 0.3 0.4 0.4 0.0 0.15 0.21 -- 0.23 0.28 0.28 0.04 0.3 0.22 0.08

Temperature °C -- -- -- -- -- -- -- 11.24 7.5 9.8 15.5 14.3 9.9 9.2 14.60 14.13 -- 8.9 14.2 11.54 8.6 14.3 8.9 13.3

Oxidation Reduction Potential mV -- -- -- -- -- -- -- 34.1 -76.2 -51.2 -119.9 -67.8 -82.6 -107.0 -87.2 69.1 -- -28.9 14.5 60.3 -67.5 -110.5 90.9 -110.0

Appendix III

Boron ug/L NC 500 500 7,200 5 25.0 8.8 542 574 2,370 528 494 608 679 695 361 -- -- 290 313 390 230 259 310

Calcium mg/L NC NC NC 500 1 1.0 0.3 216 233 180 177 179 163 167 154 145 -- -- 148 129 100 150 149 140

Chloride mg/L 250** 250 250 500 5 25.0 0.1 700 682 640 581 512 456 363 293 493 -- -- 917 737 360 670 742 480

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 360 380

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 7.24 7.1 7.2 7.1 7.1 7.4 7.3 7.1 7.1 7.3 7.5 7.3 7.2 7.2 7.3 7.7 7.44

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 46.0 48.7 41.2 28.3 27.2 20.1 16.7 6.8 < 2.0 -- -- < 2.0 < 2.0 < 2.0 < 20 4.5 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 20.0 10.0 1,900 1,900 1,700 1,600 1,500 1,400 1,200 1,110 1,370 -- -- 2,060 1,550 1,100 1,400 1,660 1400

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 2 <1 <1 1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 5.0 < 1.0 < 1.0 < 1.0 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 236 219 189 170 159 137 138 112 -- -- 151 139 108 79 110 119 97

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.025 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 1.0 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 2 2 2 1 1 1 <1 -- -- < 1.0 < 1.0 < 5.0 1.0 < 1.0 0.51 0.52

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 30.0 < 6.0 -- 0.28 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 360 380

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 11 -- -- 12 12 11 < 10 < 10 8.1 4.2

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- -- < 5.0 < 5.0 < 25.0 < 5.0 < 5.0 <0.13 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.204 1.0 0.667 0.633 0.522 0.387 0.284 0.350 0.442 0.442 -- -- 0.707 0.573 < 0.862 0.194 < 0.267 0.269 0.47

Radium-226/228 pCi/L 5 NC NC NC N/A 0.974 1.0 2.40 1.30 1.39 1.66 1.53 1.58 1.25 <1.03 -- -- 1.81 1.86 1.85 < 0.696 1.58 0.269 1.03

Radium-228 pCi/L 5 NC NC NC N/A 0.77 1.0 1.73 0.664 0.870 1.27 1.25 1.23 0.807 <0.858 -- -- 1.10 1.29 1.13 < 0.696 1.33 -0.191 0.56

Selenium ug/L 50 50 50 5 1 1.0 0.5 2 <1 <1 1 <1 <1 1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.33 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15003

Assessment MonitoringDetection MonitoringBackground Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 11/30/2015 2/17/2016 4/12/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/12/2017 9/14/2017 4/19/2018 6/12/2018 11/28/2018 4/9/2019 9/25/2019 5/4/2020 10/26/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.28 7.2 6.9 6.7 6.9 7.1 7.1 7.0 6.8 7.3 7 6.8 7.2 7.3 7.11 7.13

Conductivity µS/cm -- -- -- -- -- -- -- 655 556 616 741 688 570 615 648 1740 957 909 646 342 1321 920 920

Turbidity NTU -- -- -- -- -- -- -- 3.09 2.3 <1 <1 <1 <1 <1 3.08 1.76 2.5 3.6 0.84 7.9 0.93 10.17 2.16

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 1.64 1.0 0.5 0.3 0.4 0.6 0.6 0.1 0.25 0.37 0.35 0.4 0.39 0.31 0.78 0.03

Temperature °C -- -- -- -- -- -- -- 11.07 7.0 7.6 15.9 16.9 9.0 8.7 15.0 15.57 8.8 17 11.48 7.3 16 9.0 14.7

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -7.3 41.1 -14.0 -120.7 -69.5 -11.2 -67.3 -39.2 77.4 -29.7 -23.6 13.8 0.39 0.31 119.6 -89.5

Appendix III

Boron ug/L NC 500 500 7,200 5 5.0 8.8 198 124 166 338 279 193 376 302 325 -- 269 158 120 270 143 200

Calcium mg/L NC NC NC 500 1 1.0 0.3 94.6 80.9 70.7 87.0 81.9 75.1 73.4 67.2 115 -- 71.4 69.6 59 95 71 70

Chloride mg/L 250** 250 250 500 5 25.0 0.1 27.0 18.1 22.0 30.9 22.1 28.2 35.2 45.7 382 -- 98.1 24.0 20 240 116 110

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 560 690

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 7.28 7.2 6.9 6.7 6.9 7.1 7.1 7.0 6.8 7.3 7.0 6.8 7.2 7.0 7.5 7.13

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 33.0 17.8 13.6 <2 8.06 7.20 <2 2.9 5.8 -- < 2.0 9.1 7.4 < 20 4.3 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 440 340 350 420 380 340 380 450 934 -- 506 342 280 730 500 620

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.2 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 2 1 1 2 7 2 2 3 -- 1.5 1.1 2.7 2.2 4.7 7.1 4.6

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 33 18 29 43 42 29 33 38 -- 39.4 45.8 26.3 24 60 45 46

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.027 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 1 2 2 1 1 3 <1 -- < 1.0 < 1.0 < 1.0 1.0 1.0 0.9 0.49

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.44 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 560 690

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.16 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- < 10 < 10 < 10 < 10 < 10 2.9 1.7

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 7 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 1.5 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.25 1.0 <0.203 <0.216 <0.370 <0.157 <0.292 <0.181 <0.308 <0.654 -- 0.602 < 0.728 < 0.798 0.149 0.383 0.159 0.08

Radium-226/228 pCi/L 5 NC NC NC N/A 1.2 1.0 1.02 <0.565 0.518 0.808 1.08 1.18 1.02 <1.45 -- 1.34 < 1.43 < 1.58 < 0.588 1.09 0.433 0.63

Radium-228 pCi/L 5 NC NC NC N/A 0.954 1.0 0.879 <0.565 0.518 0.768 0.986 1.10 1.02 <0.796 -- < 0.821 < 0.701 < 0.786 < 0.588 0.705 0.274 0.55

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 2 2 <1 <1 <1 1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.53 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 5.0 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 10 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15004

Assessment MonitoringBackground Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/12/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/12/2017 9/14/2017 4/19/2018 6/14/2018 11/27/2018 4/9/2019 9/25/2019 5/4/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.18 7.2 7.3 7.2 7.1 7.3 7.6 7.3 7.3 7.7 7.4 7.4 7.4 7.4 7.40 7.56

Conductivity µS/cm -- -- -- -- -- -- -- 345 731 573 482 387 921 424 375 424 513 451 385 824 810 283 375

Turbidity NTU -- -- -- -- -- -- -- 1.23 <1 1.1 2.3 2.3 4.5 8.0 2.7 4.2 2.9 4.4 9.8 7.2 6 57.77 18.80

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.67 0.3 0.7 0.3 0.5 0.9 3.2 0.2 0.19 4.22 0.31 0.71 0.52 0.27 0.95 0.07

Temperature °C -- -- -- -- -- -- -- 9.19 5.4 6.7 17.3 19.0 7.1 7.4 18.3 17.26 6.3 17.2 8.64 7.7 16 9.9 12.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -100.7 -65.7 -37.1 -141.1 -79.1 -35.7 -66.6 -90.8 -117.9 -62.5 -14.7 35.1 -22.4 -149.9 207.0 -141.1

Appendix III

Boron ug/L NC 500 500 7,200 5 5.0 8.8 <20 51 35 46 43 39 25 31.3 36.8 -- 27.8 38.5 56 < 50 13.1 22

Calcium mg/L NC NC NC 500 1 1.0 0.3 57.2 93.3 60.6 75.4 67.3 99.2 43.9 60.2 64.2 -- 51.1 55.0 76 58 37 58

Chloride mg/L 250** 250 250 500 5 0.25 0.1 9.50 137 66.6 13.1 1.23 181 20.1 3.0 7.0 -- 14.2 32.0 150 89 10 3.6

Fluoride ug/L 4,000 NC NC NC 1000 100.0 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 110 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 7.18 7.2 7.3 7.2 7.1 7.3 7.6 7.3 7.3 7.7 7.4 7.4 7.4 7.4 8.0 7.56

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 10.0 5.27 4.69 5.39 <2 5.57 7.88 4.4 2.9 -- 4.9 2.8 5.4 3.8 7.5 5.5

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 230 480 340 590 230 570 200 204 240 -- 322 244 640 460 158 290

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.57 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 1 1 <1 2 2 <1 <1 1 -- 1.3 < 1.0 < 1.0 < 1.0 3.0 1.3 2.4

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 83 125 97 151 147 173 82 116 -- 99.3 103 94.4 160 150 72 150

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- 0.15 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 2 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 1.1 1.3 0.5 0.51

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.097 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 110 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 1 <1 <1 <1 <1 -- 2.0 < 1.0 < 1.0 < 1.0 -- 1.1 1.6

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- < 10 < 10 < 10 < 10 < 10 < 20.0 < 1.2

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 1.7 1.7

Radium-226 pCi/L 5 NC NC NC N/A 0.353 1.0 0.180 <0.336 <0.244 0.221 <0.332 <0.192 <0.279 <0.675 -- < 0.450 < 0.635 < 0.890 0.131 < 0.273 0.649 0.33

Radium-226/228 pCi/L 5 NC NC NC N/A 1.28 1.0 0.882 <0.494 <0.378 0.662 0.545 1.02 0.447 <1.41 -- < 1.22 < 1.63 < 1.43 < 0.585 < 0.461 0.649 < 1

Radium-228 pCi/L 5 NC NC NC N/A 0.923 1.0 0.702 <0.494 <0.378 0.441 0.471 1.02 0.447 <0.739 -- < 0.769 < 0.999 1.01 < 0.585 < 0.461 -0.476 0.02

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 5.0 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 9 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15005

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Initial A.M.

Sample Dates: 11/30/2015 2/17/2016 4/13/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/12/2017 9/14/2017 2/21/2018 4/19/2018 6/14/2018 11/27/2018 4/9/2019 9/24/2019 5/4/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.03 7.3 7.2 6.9 6.9 7.3 7.4 7.2 7.2 6.9 7.5 7.3 7.2 7.4 7.4 7.17 7.53

Conductivity µS/cm -- -- -- -- -- -- -- 683 471 518 678 557 503 414 599 545 -- 642 420 446 286 430 394 1270

Turbidity NTU -- -- -- -- -- -- -- 2.81 8.7 <1 <1 <1 <1 <1 <1 2.28 -- 2.8 8.1 1.62 2.6 0.37 9.32 3.01

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 2.71 2.7 2.6 1.4 1.2 2.0 3.5 1.5 0.39 -- 4.34 1.16 2.48 2.05 0.34 1.85 0.03

Temperature °C -- -- -- -- -- -- -- 9.71 4.6 6.8 23.9 19.4 5.5 8.0 21.5 20.6 -- 5.1 18.8 7.38 8.3 19 10.0 14.2

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -55.1 73.4 60.5 -18.5 -5.5 -49.7 -10.0 33.2 -25 -- -6 -15.3 22.3 -20.7 -118.5 148.9 -123.9

Appendix III

Boron ug/L NC 500 500 7,200 5 5.0 8.8 48 39 33 43 55 32 35 42.3 45.1 -- -- 42.1 42.5 < 50 50 30 51

Calcium mg/L NC NC NC 500 1 1.0 0.3 84.5 73.9 60.0 60.6 86.2 70.5 67.9 68.8 79.6 -- -- 49.8 74.7 63 64 67 60

Chloride mg/L 250** 250 250 500 5 0.25 0.1 50.0 12.8 32.5 63.1 19.6 48.0 23.5 69.8 16.1 -- -- 16.7 24.4 2.0 10 5 200

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 240 320

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 7.03 7.3 7.2 6.9 6.9 7.3 7.4 7.2 7.2 6.9 7.5 7.3 7.2 7.4 7.4 7.9 7.53

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 17.0 17.1 12.7 8.54 12.2 7.34 6.88 9.4 11.6 -- -- 6.8 11.3 9.2 11 8 25

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 380 290 300 380 320 330 260 346 322 -- -- 340 298 240 310 234 760

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 1 <1 <1 1 <1 <1 <1 -- -- < 1.0 1.4 < 1.0 < 1.0 -- 0.56 0.65

Arsenic ug/L 10 10 10 10 1 1.0 0.6 1 1 <1 2 3 3 2 4 -- -- 1.6 40.9 2.3 3.1 8.5 4.6 8.5

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 26 16 17 20 26 17 17 28 -- -- 20.5 52.1 19.1 16 25 14 34

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 0.22 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 1 2 1 <1 1 1 <1 -- -- < 1.0 3.7 < 1.0 1.1 < 1.0 0.3 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.41 0.54

Fluoride ug/L 4,000 NC NC NC 1000 0.10 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 240 320

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 1.1 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- -- < 10 < 10 < 10 < 10 < 10 < 20.0 1.8

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 5 6 7 7 7 8 8 9 -- -- 5.5 7.9 < 5.0 6.0 5.8 3.7 9.7

Radium-226 pCi/L 5 NC NC NC N/A 0.245 1.0 <0.301 <0.268 <0.205 <0.225 <0.416 <0.240 <0.198 <0.701 -- -- < 0.452 < 0.515 < 0.938 < 0.173 < 0.157 -0.0315 0.21

Radium-226/228 pCi/L 5 NC NC NC N/A 1.26 1.0 0.629 <0.623 <0.479 <0.522 <0.571 <0.483 0.652 <1.41 -- -- < 1.13 < 1.62 < 1.69 < 0.681 < 0.533 0.000 0.6

Radium-228 pCi/L 5 NC NC NC N/A 1.01 1.0 0.584 <0.623 <0.479 <0.522 <0.571 <0.483 0.459 <0.708 -- -- < 0.682 < 1.10 0.758 < 0.681 < 0.533 -0.295 0.39

Selenium ug/L 50 50 50 5 1 1.0 0.5 3 3 2 1 1 <1 1 1.2 -- -- 1.2 2.2 1.1 1.8 < 1.0 0.93 0.55

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15006

Background Monitoring Detection Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/13/2016 7/12/2016 9/27/2016 2/13/2017 4/4/2017 7/12/2017 9/14/2017 2/21/2018 4/19/2018 6/14/2018 11/27/2018 4/9/2019 9/24/2019 5/4/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 6.74 6.6 6.6 6.6 6.6 6.7 6.7 6.7 6.7 6.8 7.0 6.9 6.8 6.8 6.8 6.71 7.02

Conductivity µS/cm -- -- -- -- -- -- -- 6,286 7,506 7,861 7,314 8,664 6,474 6,047 4,980 4,965 -- 2,993 2,626 2,394 2,469 3,715 2,352 2,170

Turbidity NTU -- -- -- -- -- -- -- 2.03 1 <1 <1 <1 1.3 <1 2.12 2.19 -- 2.5 3.7 2.26 3.7 0.52 13.60 2.80

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.23 1.4 0.3 0.3 0.4 0.5 0.1 0.1 0.13 -- 0.44 0.39 0.23 0 0.38 0.25 0.25

Temperature °C -- -- -- -- -- -- -- 10.56 5.3 7.1 19.1 20.3 6.1 7.6 19.6 19.7 -- 5.9 17.4 10.22 6.7 19.7 8.7 14.7

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -134.8 -72.5 -48.7 -109.9 -94.8 -90.8 -72.9 -118.7 -67.7 -- -3 22.2 -0.38 -86.7 -114.6 109.1 -113.1

Appendix III

Boron ug/L NC 500 500 7,200 5 5.0 8.8 79 74 65 89 135 76 83 130 141 -- -- 93.7 91.0 90 150 77 120

Calcium mg/L NC NC NC 500 1 1.0 0.3 165 222 226 234 250 181 169 170 133 -- -- 108 109 130 160 91 63

Chloride mg/L 250** 250 250 500 5 25 0.1 1,900 2,300 2,480 2,280 2,390 1,850 1,670 1,900 1,940 -- -- 759 718 790 1,100 513 500

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 5,000
(1) < 2,000 320 490

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 6.74 6.6 6.6 6.6 6.6 6.7 6.7 6.7 6.7 6.8 7.0 6.9 6.8 6.8 6.8 7.3 7.02

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 21.0 15.7 11.0 9.87 9.38 3.19 4.25 9.1 8.3 -- -- 17.9 44.6 < 10 4.4 3.6 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 3,700 2,000 3,900 4,500 4,800 3,700 3,100 3,700 2,690 -- -- 1,510 1,620 1,900 2,000 1,180 1200

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 5 1 1 5 3 1 2 6 -- -- 2.0 6.4 2.0 1.8 5.0 2.0 3.1

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 285 267 236 294 377 227 167 229 -- -- 61.0 66.5 81.4 100 150 58 64

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.024 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 1.0 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 2 2 2 1 2 2 1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.55 0.73

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.39 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 5,000
(1) < 2,000 320 490

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 5.0 < 1.0 -- 0.092 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- -- < 10 < 10 < 10 < 10 < 10 2.6 1.4

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 8 <5 <5 <5 <5 <5 <5 <5 -- -- < 5.0 < 5.0 < 25.0 < 5.0 < 5.0 2.7 5.3

Radium-226 pCi/L 5 NC NC NC N/A 0.241 1.0 0.686 0.659 0.289 0.554 1.15 0.629 0.492 <0.711 -- -- < 0.445 < 0.408 < 0.858 < 0.177 0.198 0.0852 0.46

Radium-226/228 pCi/L 5 NC NC NC N/A 1.18 1.0 2.19 1.69 1.56 1.65 2.75 2.02 1.29 <1.45 -- -- < 1.21 < 1.38 < 1.61 < 0.718 < 0.569 0.800 1.4

Radium-228 pCi/L 5 NC NC NC N/A 0.938 1.0 1.50 1.03 1.27 1.10 1.60 1.39 0.796 0.850 -- -- < 0.760 < 0.972 1.07 < 0.718 < 0.569 0.715 0.94

Selenium ug/L 50 50 50 5 1 1.0 0.5 1 <1 <1 <1 <1 <1 2 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 10.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15007

Background Monitoring Detection Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection

Sample Dates: 12/1/2015 2/17/2016 4/13/2016 7/12/2016 9/28/2016 2/14/2017 4/4/2017 7/12/2017 9/14/2017 4/18/2018 4/18/2018 6/14/2018 11/27/2018 4/9/2019 9/24/2019 5/4/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 8.15 8.3 8.1 8.1 7.8 7.8 7.6 7.6 7.7 7.8 7.8 7.5 7.4 7.5 7.6 7.33 7.72

Conductivity µS/cm -- -- -- -- -- -- -- 938 956 1,133 2,443 2,149 1,078 864 711 743 896 896 786 757 953 872 1,195 730

Turbidity NTU -- -- -- -- -- -- -- 1.18 <1 <1 <1 <1 <1 <1 3.79 1.49 0.9 0.9 6.8 1.14 3.5 0.9 115.55 4.35

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.00 0.1 0.2 0.2 0.4 0.6 0.5 0.1 0.13 0.23 0.23 0.3 0.38 -0.01 0.3 0.27 0.12

Temperature °C -- -- -- -- -- -- -- 12.78 6.2 6.7 21.8 19.9 6.5 7.8 18.3 19.03 6.7 6.7 17.5 10.4 6.9 19.3 9.0 14.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -308.4 -219.5 -230.2 -239.0 -250.7 -117.9 -88.3 -114.3 -108 -1 -1 -23.4 32.4 -81.7 -126.3 111.2 -133.3

Appendix III

Boron ug/L NC 500 500 7,200 5 25.0 8.8 1,060 897 794 866 1,160 489 416 396 401 -- -- 242 269 230 300 294 130

Calcium mg/L NC NC NC 500 1 1.0 0.3 39.6 39.5 48.4 77.2 109 63.4 63.0 54.4 51.8 -- -- 56.7 63.1 100 87 103 78

Chloride mg/L 250** 250 250 500 5 25 0.1 160 157 193 546 423 129 95.9 70.0 68.9 -- -- 93.9 95.2 200 81 162 45

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 240 210

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 8.15 8.3 8.1 8.1 7.8 7.8 7.6 7.6 7.7 7.8 -- 7.5 7.4 7.5 7.6 7.9 7.7

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 45.0 3.05 5.13 22.3 12.0 8.70 4.60 3.9 3.0 -- -- < 2.0 3.1 2.0 2.1 1.1 57.0

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 540 530 590 1,300 1,100 650 510 414 448 -- -- 534 474 710 470 656 420

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 1 <1 <1 4 <1 <1 <1 2.3 -- < 1.0 < 1.0 2.1 2.3 1.6 1.8 1.3 18.0

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 39 42 49 61 100 63 59 54.6 -- 64.2 70.7 66.5 64.1 130 92 120 60

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 1 2 <1 <1 1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.2 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.16 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 240 210

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 12.9 13.5 16 19 28 17 18 23 -- 22 18 19 19 14 17 16 9

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 0.37 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.199 1.0 <0.188 <0.215 <0.199 0.174 <0.217 <0.173 <0.284 <0.592 -- 0.690 < 0.444 < 0.422 1.12 0.217 < 0.138 0.401 -0.02

Radium-226/228 pCi/L 5 NC NC NC N/A 1.1 1.0 0.620 <0.457 0.646 <0.405 1.03 0.843 <0.346 1.66 -- < 1.19 < 1.06 < 1.44 1.53 0.532 < 0.546 0.892 < 1

Radium-228 pCi/L 5 NC NC NC N/A 0.9 1.0 0.521 <0.457 0.516 <0.405 0.893 0.672 <0.346 1.47 -- < 0.684 < 0.616 < 1.02 < 0.533 < 0.478 < 0.546 0.491 0.2

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 1 <1 <1 1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background

MW-15008

Assessment MonitoringBackground Monitoring Initial A.M.



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/18/2016 7/12/2016 9/28/2016 2/14/2017 4/5/2017 7/11/2017 7/11/2017 9/13/2017 4/16/2018 6/13/2018 11/28/2018 4/9/2019 9/25/2019 5/7/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 10.62 10.8 10.3 10.0 10.0 10.2 10.1 9.6 9.6 10.2 9.8 9.8 9.8 9.4 8.7 8.05 8.32

Conductivity µS/cm -- -- -- -- -- -- -- 335 352 346 356 358 329 338 296 296 307 482 477 516 349 490 810 626

Turbidity NTU -- -- -- -- -- -- -- 1.93 <1 <1 <1 <1 1.2 2.5 7.0 7.0 2.88 2.4 0.5 0.94 2.8 0.29 96.65 1.35

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.41 0.2 0.4 0.2 0.4 0.4 0.0 0.1 0.1 0.03 0.3 0.31 0.28 0.02 0.31 2.25 0.06

Temperature °C -- -- -- -- -- -- -- 13.50 12.7 17.7 19.7 16.8 13.6 13.5 17.0 17.0 16.14 10.9 18.1 12.73 13.2 15.6 13.7 13.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -236.7 -280.2 -195.5 -367.1 -365.3 -361.2 -292.0 -319.6 -319.6 -363.9 -381.1 -107.9 -34.6 -254.3 -258.8 -157.3 -168.4

Appendix III

Boron ug/L NC 500 500 7,200 125 125 8.8 2,380 2,520 2,170 2,070 2,190 2,110 2,190 2,210 1,690 2,120 -- 1,670 1,690 1,600 1,500 1,560 1,100

Calcium mg/L NC NC NC 500 1 1 0.3 42.7 44.1 40.1 44.1 46.7 37.7 38.2 37.6 36.5 34.9 -- 42.4 27.9 33 51 97 74

Chloride mg/L 250** 250 250 500 5 5 0.1 24.0 24.0 27.1 26.9 24.3 22.8 24.9 26.3 26.3 26.0 -- 95.7 51.1 32 41 134 55

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 <1,000 < 1000 <1,000 < 1,000 < 1,000 < 1,000 37 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 10.62 10.8 10.3 10 10 10.2 10.1 9.6 -- 10.2 9.8 9.8 9.8 9.4 8.7 8.2 8.3

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 63.0 39.3 49.5 55.2 49.1 31.6 39.8 43.0 47.2 41.7 -- < 2.0 19.2 49 30 17 12

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 240 230 220 220 230 200 190 216 246 188 -- 456 454 300 290 502 500

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 1 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 45 31 24 24 20 14 13 12 11 -- 9.4 8.5 4.1 3.9 2.3 1.4 1.0

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 16 12 11 11 11 9 10 13 11 -- 16.5 13.8 10.2 16 27 64 55

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 1 2 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.19 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.16 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1000 <1,000 < 1,000 < 1,000 < 1,000 37 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 15.6 14.6 15 14 14 13 14 19 19 -- 24 21 20 21 32 64 46

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 57 60 50 49 49 40 38 44 42 -- 16.0 11.6 5.2 < 5.0 < 5.0 0.56 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.204 1.0 <0.166 <0.157 <0.209 <0.158 <0.269 <0.159 <0.347 <0.756 < 0.887 -- < 0.934 < 0.580 < 0.567 < 0.153 0.370 0.0720 0.0500

Radium-226/228 pCi/L 5 NC NC NC N/A 1.29 1.0 <0.451 <0.475 <0.467 <0.461 <0.628 0.747 <0.502 <2.72 < 3.85 -- < 1.89 < 3.85 < 1.47 < 0.583 0.807 0.0720 1.0300

Radium-228 pCi/L 5 NC NC NC N/A 1.09 1.0 <0.451 <0.475 <0.467 <0.461 <0.628 0.678 <0.502 <1.96 < 2.96 -- < 0.957 < 3.27 < 0.903 < 0.583 < 0.551 -0.960 0.980

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 2 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15009

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/13/2016 7/13/2016 9/28/2016 2/14/2017 4/5/2017 7/11/2017 9/13/2017 9/13/2017 4/16/2018 6/14/2018 11/28/2018 4/9/2019 9/24/2019 5/4/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 7.74 7.8 7.8 7.8 8.0 8.0 7.8 7.8 7.8 7.8 7.8 7.4 7.5 7.6 7.4 7.16 7.39

Conductivity µS/cm -- -- -- -- -- -- -- 587 402 344 449 547 390 556 345 875 875 941 991 1003 570 798 814 565

Turbidity NTU -- -- -- -- -- -- -- 2.51 2.8 <1 3.1 <1 <1 <1 4.71 1.43 1.43 0.7 5.1 2.83 4.5 1 9.07 9.13

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.01 0.1 0.2 0.3 0.4 0.5 0.5 0.1 0.11 0.11 0.26 0.34 0.38 0.02 0.29 0.23 0.05

Temperature °C -- -- -- -- -- -- -- 12.97 11.4 10.9 16.0 18.5 12.0 11.3 15.5 14.98 14.98 10.6 13.3 12.15 11.9 14.8 11.4 12.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -246.0 -197.3 -182.6 -174.7 -104.8 -192.3 -52.9 -193.4 -126.9 -126.9 -146.3 5.3 68.1 -140.2 -120.3 105.4 -105.7

Appendix III

Boron ug/L NC 500 500 7,200 125 50 8.8 1,970 1,510 1,340 1,270 1,570 1,440 1,760 1,340 1,770 1,770 -- 2,100 1,850 1,700 1,100 638 510

Calcium mg/L NC NC NC 500 1 1 0.3 71.2 51.9 37.4 58.2 66.4 49.8 80.5 40.7 129 133 -- 133 115 110 130 127 78

Chloride mg/L 250** 250 250 500 5 2.5 0.1 23.0 22.5 21.5 22.7 25.1 22.3 24.2 25.5 24.5 24.4 -- 29.3 39.6 22 42 43 35

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 360 380

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 0.10 -- 7.74 7.8 7.8 7.8 8.0 8.0 7.8 7.8 7.8 -- 7.8 7.4 7.5 7.6 7.4 7.6 7.4

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 120 52.6 31.0 50.7 69.7 24.2 53.5 24.8 143 143 -- 73.7 48.3 49 2.9 1 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 410 270 220 260 320 250 360 288 570 618 -- 636 590 490 450 471 520

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 49 34 28 42 45 31 51 29 -- -- 63.4 64.8 68.1 78 61 55 39

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 2 <1 <1 1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.26 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.19 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 360 380

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 36.1 22.7 18 15 22 14 18 21 -- -- 46 54 51 41 43 41 28

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 33 29 27 15 20 9 7 16 -- -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 1.1 1.6

Radium-226 pCi/L 5 NC NC NC N/A 0.241 1.0 <0.302 <0.217 <0.244 <0.145 <0.297 <0.179 <0.216 <0.642 -- -- < 0.869 0.661 < 0.820 < 0.185 < 0.140 0.146 0.05

Radium-226/228 pCi/L 5 NC NC NC N/A 1.24 1.0 0.973 <0.502 <0.447 0.451 0.820 <0.363 <0.380 <1.60 -- -- < 1.75 < 1.45 < 1.63 < 0.516 < 0.578 0.780 1.350

Radium-228 pCi/L 5 NC NC NC N/A 1 1.0 0.849 <0.502 <0.447 0.420 0.728 <0.363 <0.380 <0.956 -- -- < 0.877 < 0.978 < 0.805 < 0.516 < 0.578 0.634 1.3

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 1 1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15010

Downgradient

Assessment MonitoringBackground Monitoring Detection Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/13/2016 7/12/2016 9/28/2016 2/14/2017 4/5/2017 7/11/2017 9/13/2017 4/16/2018 6/13/2018 11/28/2018 4/10/2019 9/25/2019 9/25/2019 5/7/2020 10/27/2020 10/27/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup

pH su -- -- -- -- -- -- -- 8.68 8.5 8.2 8.5 8.7 9.2 9.0 8.2 8.5 9.1 8.5 8.9 8.8 8.4 8.4 8.23 8.34 8.34

Conductivity µS/cm -- -- -- -- -- -- -- 391 346 323 371 390 389 427 346 247 272 251 332 300 655 655 708 820 820

Turbidity NTU -- -- -- -- -- -- -- 3.54 <1 <1 <1 <1 <1 <1 2.65 <1 3.5 1.2 0.71 2.5 1.25 1.25 46.18 0.14 0.14

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.00 0.2 0.3 0.2 0.4 0.5 0.1 0.1 0.11 0.25 0.34 0.45 0.12 0.38 0.38 0.13 0.19 0.19

Temperature °C -- -- -- -- -- -- -- 13.76 10.4 14.1 19.2 15.2 12.2 13.0 16.0 15.07 12.5 18.3 12.22 13 14.9 14.9 13.8 13.1 13.1

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -322.4 -180.3 -145.7 -208.0 -100.0 -221.3 -198.5 -198.1 -127.8 -215.1 -25.9 55.5 -204.2 -179.1 -179.1 -248.7 -135.9 -135.9

Appendix III

Boron ug/L NC 500 500 7,200 125 250 8.8 1,680 1,420 1,340 1,210 1,180 1,280 1,340 1,060 1,490 -- 1,630 1,650 1,600 1,600 1,600 1,870 1,500 1,400

Calcium mg/L NC NC NC 500 1 1 0.3 53.0 47.6 36.9 47.3 48.0 47.9 52.0 42.2 23.9 -- 22.6 29.5 41 63 63 90 120 120

Chloride mg/L 250** 250 250 500 5 5 0.1 22.0 20.7 22.1 24.8 21.0 19.5 22.2 22.9 24.0 -- 23.2 26.3 38 37 37 31 42 43

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 1,200 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 180 250 240

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 8.68 8.5 8.2 8.5 8.7 9.2 9.0 8.2 8.5 9.1 8.5 8.9 8.8 8.4 -- 8.4 8.34 8.34

Sulfate mg/L 250** 250 250 500 2 5 0.60 50.0 30.8 35.8 43.8 38.5 37.2 42.8 29.1 6.4 -- 12.3 21.9 38 97 99 109 81 83

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 270 230 210 240 230 230 240 224 140 -- 244 182 260 380 400 464 610 600

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 1.0 < 0.25 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 5 3 3 4 6 7 8 <1 -- 6.4 1.5 7.3 9.3 < 1.0 < 1.0 0.84 < 0.55 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 36 29 25 30 31 31 32 31 -- 15.2 16.6 18.5 31 39 39 55 74 72

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 < 0.25 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.25 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 1 <1 2 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.18 < 0.25 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- -- 0.15 < 0.52 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 1,200 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 180 250 240

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- 0.041 < 0.55 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 17.2 16 14 15 16 17 17 20 -- 21 11 18 18 13 13 20 24 23

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.2 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 20 29 35 26 27 25 22 21 -- 8.9 5.8 13.9 15 < 5.0 < 5.0 1.3 1.4 1.3

Radium-226 pCi/L 5 NC NC NC N/A 0.230 1.0 <0.199 <0.141 <0.319 <0.166 <0.284 <0.160 <0.296 <1.12 -- < 0.742 0.350 < 0.771 0.226 0.272 < 0.192 0.209 0.15 0.33

Radium-226/228 pCi/L 5 NC NC NC N/A 1.23 1.0 1.01 <0.447 <0.435 <0.402 <0.496 <0.394 <0.599 <2.07 -- < 1.61 < 1.25 < 1.52 < 0.532 0.726 0.622 0.209 0.950 1.830

Radium-228 pCi/L 5 NC NC NC N/A 0.999 1.0 0.956 <0.447 <0.435 <0.402 <0.496 <0.394 <0.599 <0.954 -- < 0.872 < 0.923 < 0.747 < 0.532 0.454 < 0.519 -0.278 0.8 1.5

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.34 < 0.5 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- -- < 1.0 < 0.38 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4 < 4
Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent 

chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

Background Monitoring Assessment Monitoring

MW-15011

Downgradient



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/17/2016 4/13/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 9/13/2017 4/17/2018 6/13/2018 11/28/2018 4/10/2019 4/10/2019 9/25/2019 5/7/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- 7.98 8.1 8.1 8.9 9.2 8.6 8.5 9.9 11.4 9.7 10.2 9.8 9.4 9.4 10.1 10.02

Conductivity µS/cm -- -- -- -- -- -- 374 569 570 406 354 318 340 265 441 774 884 556 420 420 1,123 1,573

Turbidity NTU -- -- -- -- -- -- 2.25 <1 1.8 <1 <1 <1 <1 4.41 <1 0.5 0.8 0.66 4.3 4.3 1.41 40.91

Dissolved Oxygen mg/L -- -- -- -- -- -- 0.49 0.2 0.2 0.4 0.5 0.6 0.4 0.1 0.12 0.24 0.34 0.34 0.65 0.65 0.37 0.13

Temperature °C -- -- -- -- -- -- 14.33 12.6 14.2 19.9 14.7 12.2 12.6 15.2 15.91 12.3 18.3 12.04 13.3 13.3 15.1 13.5

Oxidation Reduction Potential mV -- -- -- -- -- -- 0.8 -201.2 -217.3 -179.0 -174.9 -186.8 -208.8 -297.0 -172.3 -345.6 -98.6 6.5 -218.4 -218.4 -288.7 -241.5

Appendix III

Boron ug/L NC 500 500 7,200 125 125.0 961 1,390 1,830 1,450 1,470 1,380 1,500 1,340 1,140 -- 1,450 1,280 1,300 1,300 1,300 1,470

Calcium mg/L NC NC NC 500 1 5.0 49.5 82.1 65.5 44.5 43.5 32.0 34.9 24.6 48.7 -- 95.1 55.7 61 60 140 250

Chloride mg/L 250** 250 250 500 5 5.0 20.0 20.4 23.7 23.0 22.6 19.7 22.7 24.1 23.3 -- 22.7 21.5 20 20 22 21

Fluoride ug/L 4,000 NC NC NC 1000 100.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 1,200 1,100 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 120

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1.0 7.98 8.1 8.1 8.9 9.2 8.6 8.5 9.89 11.4 9.7 10.2 9.8 9.4 -- 10.1 9.4

Sulfate mg/L 250** 250 250 500 2 25.0 69.0 111 106 65.6 50.9 55.7 57.2 21.8 59.6 -- 355 137 190 180 540 768

Total Dissolved Solids mg/L 500** 500 500 500 10 20.0 300 370 340 250 210 190 200 168 318 -- 902 302 380 380 850 1260

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- 0.18

Arsenic ug/L 10 10 10 10 1 1.0 <1 2 8 12 9 2 3 6 -- 1.8 3.4 1.3 1.4 1.4 2.3 2.3

Barium ug/L 2,000 2,000 2,000 670 1 2 40 63 68 34 22 25 28 14 -- 109 105 51.7 79 79 190 234

Beryllium ug/L 4 4 4 6.7 1.0 0.20 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20

Cadmium ug/L 5 5 5 3.0 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- 0.029

Chromium ug/L 100 100 100 11 1 1.0 <1 <1 1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Cobalt ug/L NC 40 100 100 15 1.0 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.26

Fluoride ug/L 4,000 NC NC NC 1000 100 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 1,200 1,100 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 120

Lead ug/L NC 4 4 29 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0

Lithium ug/L NC 170 350 440 10 20.0 15.6 20.8 19 18 15 11 12 12 -- 13 11 10 12 12 < 10 26.6

Mercury ug/L 2 2 2 0.20# 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Molybdenum ug/L NC 73 210 3,200 5 2 29 9 35 37 44 35 27 95 -- 50.8 71.3 28.3 26 26 75 245

Radium-226 pCi/L 5 NC NC NC N/A 0.312 <0.164 <0.243 <0.256 <0.216 <0.335 <0.153 <0.243 0.436 -- < 0.693 < 0.526 0.700 < 0.142 0.219 0.241 0.125

Radium-226/228 pCi/L 5 NC NC NC N/A 1.26 <0.471 <0.634 0.919 <0.539 <0.548 <0.416 <0.554 <2.28 -- < 1.43 < 1.32 1.27 < 0.485 0.514 0.776 0.125

Radium-228 pCi/L 5 NC NC NC N/A 0.947 <0.471 <0.634 0.827 <0.539 <0.548 <0.416 <0.554 <2.08 -- < 0.733 < 0.789 < 0.992 < 0.485 < 0.481 < 0.551 -0.219

Selenium ug/L 50 50 50 5 1 1.0 <1 <1 <1 <1 <1 <1 <1 1.2 -- 1.2 3.3 < 1.0 < 1.0 < 1.0 2.2 1.4

Thallium ug/L 2 2 2 3.7 2.0 1.0 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5
Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based 

on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was removed on June 4, 2020 due to pond closure construction.

MW-15012

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection

Sample Dates: 12/1/2015 2/18/2016 4/13/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 9/13/2017 4/17/2018 4/17/2018 6/13/2018 6/13/2018 11/29/2018 4/11/2019 9/25/2019 5/7/2020 10/28/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup

pH su -- -- -- -- -- -- -- 7.61 7.2 7.4 7.3 7.4 7.7 7.4 7.4 7.9 7.6 7.6 7.7 7.7 7 7.3 8 8.8 7.72

Conductivity µS/cm -- -- -- -- -- -- -- 528 436 400 392 449 444 435 417 320 423 423 400 400 321 304 400 695 432

Turbidity NTU -- -- -- -- -- -- -- 1.59 <1 <1 <1 <1 1.2 <1 3.97 <1 1.6 1.6 1.2 1.2 0.63 3.1 0.76 105.32 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.07 0.4 0.3 0.4 0.5 0.4 0.1 0.1 0.12 0.28 0.28 0.41 0.41 0.89 0.08 0.35 0.15 0.15

Temperature °C -- -- -- -- -- -- -- 14.25 8.7 13.5 15.8 14.4 12.4 13.0 14.8 15.46 12.4 12.4 18.3 18.3 11.85 12 14.8 13.4 13.5

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -262.9 -119.7 -130.3 -117.9 -118.8 -161.6 -137.0 -169.9 -122.3 -91.5 -91.5 -17.8 -17.8 70.6 -126.9 -209.3 -211.8 -136.1

Appendix III

Boron ug/L NC 500 500 7,200 125 125 8.8 1,140 1,290 1,180 1,080 1,090 1,050 1,120 916 1,270 -- -- 1,130 1,100 1,070 1,200 1,300 1,230 1,100

Calcium mg/L NC NC NC 500 1 1 0.3 65.2 58.3 47.5 48.4 59.7 52.5 50.9 43.9 34.4 -- -- 47.3 48.9 50.8 50 45 66 52

Chloride mg/L 250** 250 250 500 5 5 0.1 21.0 20.9 21.5 21.0 22.9 19.8 19.9 23.4 21.2 -- -- 21.5 21.6 21.3 21 24 21 24

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 280 490

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.61 7.2 7.4 7.3 7.4 7.7 7.4 7.4 7.9 7.6 -- 7.7 -- 7.0 7.3 8.0 8.7 7.7

Sulfate mg/L 250** 250 250 500 2 5 0.60 89.0 44.3 34.3 27.5 31.3 23.1 15.1 8.7 59.9 -- -- 8.7 7.9 5.9 4.8 53 226 6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 330 290 260 250 250 260 250 240 192 -- -- 324 268 210 260 250 451 310

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.3 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 71 58 49 47 51 52 48 42 -- 43.3 44.7 43.9 41.1 39.5 45 31 40 48

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 2 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.0 0.1 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15.0 -- < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.082 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 280 490

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 17.5 19.9 18 17 18 18 17 23 -- 27 28 24 24 23 17 13 17 24

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 17 20 21 12 11 10 9 8 -- < 5.0 < 5.0 < 5.0 < 5.0 5.0 5.7 9.9 77.2 3.7

Radium-226 pCi/L 5 NC NC NC N/A 0.234 1.0 0.272 <0.299 0.173 <0.181 <0.215 <0.230 <0.215 0.731 -- < 0.505 < 0.506 < 0.546 < 0.585 < 0.696 < 0.232 < 0.201 0.495 0.19

Radium-226/228 pCi/L 5 NC NC NC N/A 1.52 1.0 1.19 <0.527 0.900 0.596 <0.598 <0.481 <0.516 <1.56 -- < 1.14 < 1.29 < 1.30 < 1.49 < 1.42 < 0.450 0.508 0.495 1.060

Radium-228 pCi/L 5 NC NC NC N/A 1.29 1.0 0.914 <0.527 0.727 0.483 <0.598 <0.481 <0.516 <0.940 -- < 0.633 < 0.780 < 0.754 < 0.903 < 0.728 < 0.450 < 0.482 -1.76 0.87

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.9 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 20.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 20
Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent 

chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15013

Downgradient

Background Monitoring Assessment MonitoringInitial A.M.



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/18/2016 4/18/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 9/13/2017 4/17/2018 6/13/2018 11/29/2018 4/11/2019 4/11/2019 9/25/2019 5/6/2020 10/28/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 11.53 11.6 11.2 11 11.1 11.5 11.3 11.5 12 11.6 11.4 11.5 11.3 11.3 11.3 11.07 11.11

Conductivity µS/cm -- -- -- -- -- -- -- 605 642 654 676 590 576 568 761 679 554 474 391 373 373 524 476 1650

Turbidity NTU -- -- -- -- -- -- -- 3.47 <1 1 1.6 <1 <1 <1 4.76 1.65 2.9 2.2 2.39 3.6 3.6 0.25 144.5 22.7

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.17 0.1 0.2 0.3 0.4 0.4 0.3 0.1 0.09 0.21 0.27 0.36 0.04 0.04 0.32 0.1 0.04

Temperature °C -- -- -- -- -- -- -- 15.87 10.8 13.6 14.8 12.4 10.9 10.5 14.0 15.11 11.6 17.9 10.14 11.8 11.8 14.6 13.4 12.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -308.7 -215.0 -221.3 -205.9 -242.5 -226.2 -237.2 -315.6 -185.6 -155.1 -71.2 -33.7 -263.5 -263.5 -286.5 -389.2 -274.6

Appendix III

Boron ug/L NC 500 500 7,200 125 250 8.8 2,560 2,230 1,840 1,630 1,690 1,530 1,560 1,300 1,410 -- 1,370 1,400 1,500 1,600 1,400 1,330 1,000

Calcium mg/L NC NC NC 500 1 1 0.3 75.6 75.3 63.9 73.5 64.7 66.3 65.3 61.8 57.8 -- 50.8 51.1 49 53 50 43 350

Chloride mg/L 250** 250 250 500 5 2.5 0.1 21.0 21.9 21.9 22.0 22.7 18.6 22.1 22.4 22.5 -- 21.3 20.5 20 22 23 24 24

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 330 330

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 11.53 11.6 11.2 11 11.1 11.5 11.3 11.5 12.0 11.6 11.4 11.5 11.3 -- 11.3 11.1 11.1

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 43.0 34.7 31.4 35.6 23.7 27.8 23.9 24.9 19.2 -- 2.4 12.4 12 14 25 12 870

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 350 310 270 290 250 280 270 292 282 -- 338 224 260 290 250 212 1600

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 1.7 -- 1.1 < 1.0 < 1.0 < 1.0 < 1.0 -- 0.43 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 15 11 11 8 9 7 7 8 -- 6.2 5.5 4.0 3.8 4.0 2.6 2.5 2.1

Barium ug/L 2,000 2,000 2,000 670 1 5 2.5 329 376 257 508 357 571 546 732 -- 779 607 604 620 630 560 468 480

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 2 1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 1.4 < 1.0 0.17 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.081 < 0.5

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 330 330

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- 0.11 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 19 -- 27 16 21 12 11 23 21 35

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 119 76 58 69 81 80 77 71 -- 94.7 100 106 120 110 99 88 44

Radium-226 pCi/L 5 NC NC NC N/A 0.237 1.0 <0.176 <0.175 <0.177 0.214 <0.218 <0.211 <0.289 <0.511 -- < 1.11 < 1.17 < 1.52 < 0.192 < 0.182 < 0.185 0.143 0.15

Radium-226/228 pCi/L 5 NC NC NC N/A 0.989 1.0 1.31 <0.735 <0.562 <0.606 <0.485 0.883 <0.423 <1.58 -- < 2.08 < 3.02 < 3.25 < 0.538 < 0.379 < 0.513 0.369 1.06

Radium-228 pCi/L 5 NC NC NC N/A 0.752 1.0 1.23 <0.735 <0.562 <0.606 <0.485 0.810 <0.423 <1.07 -- < 0.972 < 1.85 < 1.73 < 0.538 < 0.379 < 0.513 0.225 0.91

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 1 <1 <1 <1 1 8 2 -- 1.2 1.2 2.6 5.2 2.6 4.7 3.9 0.7

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 20.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 5

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15014

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Initial A.M.

Sample Dates: 12/1/2015 2/18/2016 4/13/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 7/12/2017 9/13/2017 9/13/2017 4/17/2018 6/13/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace)

Field Parameters Field Dup Field Dup

pH su -- -- -- -- -- -- 7.56 7.4 7.4 7.4 7.8 7.7 7.6 8.4 8.4 8.7 8.7 8.3 7.9 7.8 7.6 8.4 7.96

Conductivity µS/cm -- -- -- -- -- -- 313 298 296 318 349 354 369 329 329 340 340 407 408 345 419 444 944

Turbidity NTU -- -- -- -- -- -- 1.84 <1 <1 <1 <1 <1 1.2 1.8 1.8 <1 <1 1.2 1.5 0.81 7.5 0.77 3.8

Dissolved Oxygen mg/L -- -- -- -- -- -- 0.02 0.2 0.2 0.3 0.4 0.4 0.1 0.1 0.1 0.07 0.07 0.24 0.33 0.29 0.05 0.4 0.2

Temperature °C -- -- -- -- -- -- 14.51 9.4 12.5 15.8 13.6 10.8 11.1 14.1 14.1 15.06 15.06 11.2 16.4 10.91 10.2 13.5 12.8

Oxidation Reduction Potential mV -- -- -- -- -- -- -299.8 -230.1 -222.5 -140.4 -152.8 -201.7 -170.2 -222.6 -222.6 -183.4 -183.4 -125.4 11.3 -0.4 -190 -239 -304.5

Appendix III

Boron ug/L NC 500 500 7,200 125 50 1,190 1,170 963 614 656 662 599 489 678 433 433 -- 398 505 630 510 512

Calcium mg/L NC NC NC 500 1 1 32.8 33.0 30.6 36.2 40.1 38.4 37.6 29.4 32.3 36.9 36.9 -- 45.0 50.8 68 46 128

Chloride mg/L 250** 250 250 500 5 5 21.0 22.0 21.6 20.4 19.5 19.2 22.7 20.1 20.0 20.3 20.3 -- 19.5 17.8 20 17 19

Fluoride ug/L 4,000 NC NC NC 1000 100 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 140

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 7.56 7.4 7.4 7.4 7.8 7.7 7.6 8.4 8.4 8.7 8.7 8.3 7.9 7.8 7.6 8.4 8.1

Sulfate mg/L 250** 250 250 500 2 5 7.80 6.56 8.34 13.9 9.26 10.4 13.8 18.8 17.9 16.1 16.1 -- 12.6 13.2 88 69 291

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 220 200 190 180 180 200 190 166 190 192 192 -- 316 238 360 250 646

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.18

Arsenic ug/L 10 10 10 10 1 1.0 2 2 2 6 5 5 6 6 8 -- -- 4.7 5.5 4.3 4.3 5.7 6.6

Barium ug/L 2,000 2,000 2,000 670 1 1.0 23 22 21 25 28 30 28 30 34 -- -- 39.9 37.9 41.0 63 44 135

Beryllium ug/L 4 4 4 6.7 1.0 0.20 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20

Cadmium ug/L 5 5 5 3.0 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Chromium ug/L 100 100 100 11 1 1.0 <1 <1 1 1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 0.16

Cobalt ug/L NC 40 100 100 15 1.0 <15 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.16

Fluoride ug/L 4,000 NC NC NC 1000 100 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 140

Lead ug/L NC 4 4 29 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.074

Lithium ug/L NC 170 350 440 10 20.0 <10 <10 <10 <10 <10 <10 <10 12 11 -- -- 16 13 14 11 < 10 21.7

Mercury ug/L 2 2 2 0.20# 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Molybdenum ug/L NC 73 210 3,200 5 1.0 17 14 17 11 10 9 11 12 13 -- -- 9.4 7.0 7.2 11 < 10 9.6

Radium-226 pCi/L 5 NC NC NC N/A 0.279 <0.193 <0.157 <0.242 <0.133 <0.378 <0.166 <0.340 <0.832 < 0.698 -- -- < 0.467 < 0.475 < 0.677 < 0.224 < 0.165 0.932

Radium-226/228 pCi/L 5 NC NC NC N/A 1.2 <0.578 <0.577 <0.521 <0.467 0.850 <0.408 <0.420 <1.63 < 1.45 -- -- < 1.20 < 1.24 < 1.75 < 0.518 < 0.491 0.932

Radium-228 pCi/L 5 NC NC NC N/A 0.917 <0.578 <0.577 <0.521 <0.467 0.850 <0.408 <0.420 <0.799 < 0.748 -- -- < 0.730 < 0.763 < 1.07 < 0.518 < 0.491 -1.49

Selenium ug/L 50 50 50 5 1 1.0 <1 <1 <1 1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 0.39

Thallium ug/L 2 2 2 3.7 2.0 1.0 <2 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on 

hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was removed and replaced by MW-15015R on May 12, 2020 for pond closure construction purposes.

MW-15015

Downgradient

Background Monitoring Detection Monitoring Assessment Monitoring



Sample Location:

Compliance Phase:

Sample Dates: 5/21/2020 6/15/2020 10/30/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL 

(Pace 5/21)

RDL 

(Pace 6/15)
RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.67 6.84 7.89

Conductivity µS/cm -- -- -- -- -- -- -- 1721 1010 1570

Turbidity NTU -- -- -- -- -- -- -- 5.05 6.78 2.96

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.23 0.1 0.66

Temperature °C -- -- -- -- -- -- -- 13.3 11.7 14.2

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -151.9 -321.1 -233.3

Appendix III

Boron ug/L NC 500 500 7,200 50 50 8.8 718 675 870

Calcium mg/L NC NC NC 500 3 5 0.3 282 228 240

Chloride mg/L 250** 250 250 500 2.5 2.5 0.1 17 17 20

Fluoride ug/L 4,000 NC NC NC 100 100 20.0 84 12 140

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 1 1 -- 7.7 7.8 7.9

Sulfate mg/L 250** 250 250 500 25 25 0.60 825 636 670

Total Dissolved Solids mg/L 500** 500 500 500 20 20 10.0 1460 1140 1200

Appendix IV

Antimony ug/L 6 6 6 130 1.0 1.0 0.3 < 1.0 < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1.0 1.0 0.6 12.7 8.8 12.0

Barium ug/L 2,000 2,000 2,000 670 1.0 1.0 2.5 107 108 140

Beryllium ug/L 4 4 4 6.7 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1.0 1.0 0.3 0.22 < 1.0 < 0.25

Cobalt ug/L NC 40 100 100 1.0 1.0 0.5 0.42 0.31 < 0.5

Fluoride ug/L 4,000 NC NC NC 100 100 20.0 84 0.12 140

Lead ug/L NC 4 4 29 1.0 1.0 0.6 < 1.0 < 1.0 < 0.55

Lithium ug/L NC 170 350 440 20.0 20.0 1.2 36 23.2 27

Mercury ug/L 2 2 2 0.20# 0.20 0.20 0.2 < 0.20 < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 1.0 1.0 1.2 27.7 23.1 18

Radium-226 pCi/L 5 NC NC NC 0.242 0.338 1.0 0.394 0.166 0.09

Radium-226/228 pCi/L 5 NC NC NC 1.08 1.26 1.0 0.918 2.12 0.58

Radium-228 pCi/L 5 NC NC NC 0.839 0.918 1.0 0.524 1.95 0.49

Selenium ug/L 50 50 50 5 1.0 1.0 0.5 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 1.0 1.0 0.4 < 1.0 < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 4 < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was installed on May 12, 2020 to replace MW-15015 for pond closure construction purposes.

Assessment Monitoring

MW-15015R

Downgradient



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/18/2016 4/13/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 9/13/2017 4/17/2018 6/12/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace)

Field Parameters

pH su -- -- -- -- -- -- 6.55 6.5 6.4 6.3 6.4 6.4 6.6 6.44 6.6 6.8 6.5 6.6 6.4 6.6 6.35

Conductivity µS/cm -- -- -- -- -- -- 1,902 2,061 2,170 2,171 2,161 2,061 1,929 2,005 2,018 2,121 2,038 1,607 1,552 2,143 2,084

Turbidity NTU -- -- -- -- -- -- 2.92 2.8 <1 5 <1 1.3 <1 3.58 3.11 2.2 3.2 2.41 5.6 4.45 119.37

Dissolved Oxygen mg/L -- -- -- -- -- -- 0.84 0.1 0.1 0.3 0.3 0.5 0.4 0.1 0.11 0.2 0.27 0.37 0.04 0.28 0.12

Temperature °C -- -- -- -- -- -- 10.85 11.0 12.1 16.7 15.0 11.4 10.6 14.2 15.55 9.9 17.8 11.5 11.2 15 12.8

Oxidation Reduction Potential mV -- -- -- -- -- -- -109.7 -61.8 -92.2 -126.3 -90.1 -97.3 -96.3 -63.7 -87.9 -71.6 -88.4 -15.5 -100.6 -109.8 -184

Appendix III

Boron ug/L NC 500 500 7,200 125 5.0 108 119 86 100 88 92 83 86 83.0 -- 76.6 80.8 110 100 89

Calcium mg/L NC NC NC 500 1 1.0 172 184 164 172 181 176 172 170 182 -- 168 169 170 160 176

Chloride mg/L 250** 250 250 500 5 5.0 200 204 203 165 204 196 200 10 226 -- 197 201 190 230 239

Fluoride ug/L 4,000 NC NC NC 1000 100.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 <2.6

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1.0 6.55 6.5 6.4 6.3 6.4 6.4 6.6 6.44 6.6 6.8 6.5 6.6 6.4 6.6 6.7

Sulfate mg/L 250** 250 250 500 2 0.25 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 -- < 2.0 < 2.0 < 2.0 < 20 <0.041

Total Dissolved Solids mg/L 500** 500 500 500 10 20.0 980 1,000 980 920 930 990 1,000 1,050 995 -- 986 968 1,000 980 944

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0

Arsenic ug/L 10 10 10 10 1 1.0 2 2 3 3 2 2 2 2 -- 1.5 1.3 1.3 1.6 1.4 1.6

Barium ug/L 2,000 2,000 2,000 670 1 5.0 656 647 614 619 621 666 613 596 -- 649 652 548 700 630 678

Beryllium ug/L 4 4 4 6.7 1.0 0.20 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20

Cadmium ug/L 5 5 5 3.0 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Chromium ug/L 100 100 100 11 1 1.0 2 3 3 4 3 3 3 2 -- 2.1 2.0 2.3 2.3 2.4 1.5

Cobalt ug/L NC 40 100 100 15 1.0 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 1.6

Fluoride ug/L 4,000 NC NC NC 1000 100 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 100

Lead ug/L NC 4 4 29 1 1.0 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- 0.045

Lithium ug/L NC 170 350 440 10 20.0 <10 <10 <10 <10 <10 <10 <10 <10 -- < 10 < 10 < 10 < 10 < 10 8.7

Mercury ug/L 2 2 2 0.20# 0.2 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Molybdenum ug/L NC 73 210 3,200 5 1.0 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0

Radium-226 pCi/L 5 NC NC NC N/A 0.242 <0.263 1.51 1.31 1.50 1.06 1.17 1.60 1.30 -- 1.56 < 0.810 1.75 1.18 1.31 1.37

Radium-226/228 pCi/L 5 NC NC NC N/A 1.16 2.29 3.83 3.00 3.18 2.74 3.54 3.66 2.36 -- 3.64 2.50 3.95 2.94 3.27 2.02

Radium-228 pCi/L 5 NC NC NC N/A 0.922 2.29 2.32 1.69 1.68 1.68 2.37 2.06 1.06 -- 2.08 1.81 2.20 1.76 1.97 0.647

Selenium ug/L 50 50 50 5 1 1.0 2 4 2 7 1 2 2 4 -- 1.5 1.4 < 1.0 < 1.0 < 1.0 0.47

Thallium ug/L 2 2 2 3.7 2.0 1.0 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0

Total Suspended Solids mg/L -- -- -- -- 2.5 25 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 111

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on 

hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was removed and replaced by MW-15016R on May 12, 2020 for pond closure construction purposes.

MW-15016

Downgradient

Assessment MonitoringBackground Monitoring



Sample Location:

Compliance Phase:

Sample Dates: 5/21/2020 6/15/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL 

(Pace 5/21)

RDL 

(Pace 6/15)
RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 6.54 6.52 6.66

Conductivity µS/cm -- -- -- -- -- -- -- 1,553 2,210 2,240

Turbidity NTU -- -- -- -- -- -- -- 20.54 0.02 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.13 0.13 0.06

Temperature °C -- -- -- -- -- -- -- 13.7 14.4 12.3

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -134.4 -68.9 -243.7

Appendix III

Boron ug/L NC 500 500 7,200 10.0 10.0 8.8 112 109 150

Calcium mg/L NC NC NC 500 1.0 1.0 0.3 192 195 200

Chloride mg/L 250** 250 250 500 25.0 25.0 0.1 314 293 320

Fluoride ug/L 4,000 NC NC NC 100.0 100.0 20.0 81 140 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 1.0 1.0 -- 6.6 6.6 6.7

Sulfate mg/L 250** 250 250 500 0.25 0.25 0.60 2.8 5.8 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 40.0 20.0 10.0 1190 1130 1200

Appendix IV

Antimony ug/L 6 6 6 130 1.0 1.0 0.3 0.22 0.14 < 0.25

Arsenic ug/L 10 10 10 10 1.0 1.0 0.6 5.5 10.1 1.6

Barium ug/L 2,000 2,000 2,000 670 5.0 5.0 2.5 806 789 890

Beryllium ug/L 4 4 4 6.7 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1.0 1.0 0.3 0.7 0.8 0.7

Cobalt ug/L NC 40 100 100 1.0 1.0 0.5 1.9 1.6 1

Fluoride ug/L 4,000 NC NC NC 100 100 20.0 81 140 < 20

Lead ug/L NC 4 4 29 1.0 1.0 0.6 0.059 < 1.0 < 0.55

Lithium ug/L NC 170 350 440 20.0 20.0 1.2 10.9 3.7 5.0

Mercury ug/L 2 2 2 0.20# 0.20 0.20 0.2 < 0.20 < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 1.0 1.0 1.2 4.3 7.5 < 1.2

Radium-226 pCi/L 5 NC NC NC 0.357 0.195 1.0 0.926 1.470 1.600

Radium-226/228 pCi/L 5 NC NC NC 1.13 1.07 1.0 2.93 4.71 4.00

Radium-228 pCi/L 5 NC NC NC 0.768 0.871 1.0 2.00 3.24 2.40

Selenium ug/L 50 50 50 5 1.0 1.0 0.5 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 1.0 1.0 0.4 < 1.0 < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 12.5 12.5 4.0 104 74 120

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was installed on May 12, 2020 to replace MW-15016 for pond closure construction purposes.

MW-15016R

Assessment Monitoring

Downgradient



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/1/2015 2/18/2016 4/18/2016 7/13/2016 9/29/2016 2/14/2017 4/5/2017 7/12/2017 9/13/2017 4/17/2018 6/12/2018 6/12/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 6.46 6.4 6.4 6.4 6.4 6.6 6.5 6.41 6.5 6.8 6.5 6.5 6.7 6.4 6.6 6.5 6.59

Conductivity µS/cm -- -- -- -- -- -- -- 1,963 2,237 2,159 2,211 2,242 1,988 2,410 2,182 2,420 2,334 2,225 2,225 1,790 1,590 2,391 2,345 2,300

Turbidity NTU -- -- -- -- -- -- -- 1.39 <1 <1 <1 3.2 5.4 3.5 3.5 2.68 2.8 1.3 1.3 0.65 1.5 1.75 165.79 0.51

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.04 0.2 0.3 0.2 0.5 0.5 0.0 0.1 0.17 0.21 0.24 0.24 0.42 0 0.29 0.13 0.12

Temperature °C -- -- -- -- -- -- -- 11.22 10.1 14.8 16.1 13.9 11.1 10.0 13.8 14.49 9.6 17.4 17.4 11.15 10.7 13.8 12.2 11.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -204.9 -132.6 -95.2 -101.2 -83.1 -86.8 -99.8 -79.5 -71.2 -85.4 -96.8 -96.8 -55 -185.8 -120.8 27.3 -168.6

Appendix III

Boron ug/L NC 500 500 7,200 125 5.0 8.8 59 90 66 76 78 76 75 75 82.8 -- 83.8 79.0 73.2 100 93 88 150

Calcium mg/L NC NC NC 500 1 5.0 0.3 225 247 220 232 252 232 232 203 245 -- 243 232 242 220 220 249 240

Chloride mg/L 250** 250 250 500 5 25.0 0.1 200 201 184 204 182 192 187 199 224 -- 224 224 193 210 250 229 230

Fluoride ug/L 4,000 NC NC NC 1000 100.0 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 <2.6 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1.0 -- 6.46 6.4 6.4 6.4 6.4 6.6 6.5 6.4 6.5 6.8 6.5 -- 6.7 6.4 6.6 6.7 6.6

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 -- < 2.0 < 2.0 < 2.0 < 2.0 < 20 <0.041 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 20.0 10.0 850 1,100 1,200 1,100 1,100 1,200 1,100 1,230 1,130 -- 1,120 1,170 1,110 1,200 1,200 1,120 1,200

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 13 7 5 12 12 5 4 3 -- 2.3 2.1 2.1 1.8 1.9 1.8 2.1 2.0

Barium ug/L 2,000 2,000 2,000 670 1 10 2.5 1,030 981 924 985 955 968 876 772 -- 955 936 953 824 960 900 1010 1000

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- 0.02 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 4 4 4 9 11 5 5 5 -- 3.4 3.4 3.3 3.1 2.9 3.4 2.9 0.8

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 1.3 0.96

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 100 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- < 10 < 10 < 10 < 10 < 10 < 10 11.2 3.5

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 0.2 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.312 1.0 1.61 2.38 2.18 1.91 1.94 1.82 1.56 1.97 -- 2.23 2.13 2.87 1.93 1.52 1.42 1.61 2.20

Radium-226/228 pCi/L 5 NC NC NC N/A 1.07 1.0 4.30 5.35 5.68 5.89 4.44 4.97 4.34 4.75 -- 5.16 5.43 5.59 5.12 5.46 4.16 4.66 5.70

Radium-228 pCi/L 5 NC NC NC N/A 0.758 1.0 2.69 2.97 3.50 3.98 2.50 3.15 2.78 2.78 -- 2.93 3.30 2.72 3.19 3.93 2.75 3.05 3.50

Selenium ug/L 50 50 50 5 1 1.0 0.5 3 4 3 8 2 2 3 3 -- 1.7 2.4 2.5 < 1.0 < 1.0 < 1.0 0.56 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 25 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 137 150

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15017

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase:

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/14/2016 9/29/2016 2/14/2017 4/5/2017 7/11/2017 7/11/2017 9/13/2017 9/13/2017 4/18/2018 4/18/2018 6/12/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSÎ

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup Field Dup

pH su -- -- -- -- -- -- -- 7.0 6.9 6.8 6.5 6.5 6.7 6.8 6.8 6.8 6.8 6.8 6.9 6.9 6.8 6.9 6.8 6.9 6.61 6.86

Conductivity µS/cm -- -- -- -- -- -- -- 710 753 772 819 824 793 680 762 762 839 839 817 817 771 648 628 854 894 890

Turbidity NTU -- -- -- -- -- -- -- 5.46 <1 <1 <1 <1 <1 7 2 2 4.65 4.65 4.6 4.6 2.9 0.7 8.9 6.9 174.94 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.20 0.2 0.3 0.4 0.5 0.5 0.5 0.1 0.1 0.19 0.19 0.27 0.27 0.32 0.55 0.05 0.34 0.16 0.36

Temperature °C -- -- -- -- -- -- -- 12.77 9.8 10.1 14.9 13.0 10.5 9.5 14.5 14.5 14.52 14.52 10 10 17.8 10.8 11.4 14.7 12.2 12.7

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -138.5 -76.6 -80.8 -83.7 -53.5 -71.1 -55.3 -36.7 -36.7 -55.3 -55.3 -45 -45 -68.7 -6.3 -133.5 -100.7 4.8 -231.4

Appendix III

Boron ug/L NC 500 500 7,200 125 50 8.8 487 526 478 399 438 479 493 538 446 492 502 -- -- 559 488 640 550 541 640

Calcium mg/L NC NC NC 500 1 1 0.3 88.6 100 87.9 86.8 98.5 100 92.1 84.8 81.1 90.7 89.1 -- -- 87.6 101 96 94 106 110

Chloride mg/L 250** 250 250 500 5 5 0.1 38.0 38.0 40.8 39.3 37.5 43.6 44.4 53.4 52.6 49.1 50.2 -- -- 48.9 49.1 59 55 57 65

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 130 150

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.0 6.9 6.8 6.5 6.5 6.7 6.8 6.8 6.8 6.8 -- 6.9 -- 6.8 6.9 6.8 6.9 7.0 6.9

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 < 2.0 -- -- < 2.0 < 2.0 < 2.0 < 20 < 0.25 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 290 400 430 390 410 450 410 420 438 392 380 -- -- 598 426 480 430 424 490

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 1 <1 <1 2 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.46 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 155 149 139 133 143 171 149 153 143 -- -- 139 141 156 127 150 140 154 240

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 1 1 1 1 <1 1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.35 0.29

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 <15 -- -- < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.35 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 130 150

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 <1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 21.4 23.1 24 12 14 21 21 26 26 -- -- 29 27 26 22 24 20 24 33

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 <5 -- -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.234 1.0 0.227 0.394 0.430 0.234 0.522 0.363 <0.314 <0.479 < 1.02 -- -- < 0.843 0.290 < 0.756 < 0.842 0.316 0.511 0.707 0.730

Radium-226/228 pCi/L 5 NC NC NC N/A 1.11 1.0 <0.586 1.17 1.08 1.08 1.33 1.36 1.37 <1.25 < 0.950 -- -- 1.59 0.622 1.77 < 1.84 0.915 1.36 0.707 1.730

Radium-228 pCi/L 5 NC NC NC N/A 0.871 1.0 <0.586 0.778 0.649 0.845 0.803 0.996 1.08 <0.767 < 1.97 -- -- 0.869 0.912 1.39 < 0.997 0.598 0.846 -0.267 1.000

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 1 4 <1 <1 <1 <1 1 -- -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.44 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 <2 -- -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 16.7 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 43 32

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15018

Downgradient

Background & Detection Monitoring Initial A.M.Detection Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/13/2016 9/30/2016 2/15/2017 4/5/2017 7/11/2017 9/13/2017 4/18/2018 6/12/2018 11/30/2018 4/12/2019 4/12/2019 9/26/2019 5/5/2020 5/5/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup

pH su -- -- -- -- -- -- -- 7 6.8 6.9 6.7 6.4 6.8 6.9 6.79 6.7 7 6.7 6.9 6.7 6.7 6.9 6.69 6.69 6.94

Conductivity µS/cm -- -- -- -- -- -- -- 646 727 707 733 762 692 821 843 1058 944 980 812 560 560 1031 1028 1028 830

Turbidity NTU -- -- -- -- -- -- -- 8 <1 <1 <1 <1 <1 <1 1.56 2.94 2.6 3.4 2.48 8.2 8.2 4.75 145.62 145.62 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 1.46 0.2 0.5 0.2 0.6 0.6 0.0 0.1 0.16 0.25 0.31 1.06 0.06 0.06 0.2 0.18 0.18 0.72

Temperature °C -- -- -- -- -- -- -- 12.09 6.6 9.5 17.5 13.0 9.7 9.0 14.5 13.81 11.1 18.4 11.65 10.9 10.9 14.2 12.2 12.2 12.2

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -88.0 -122.7 -105.9 -106.7 -70.7 -119.2 -125.9 -78.9 -70.2 -89.9 -102.6 -10.4 -142.1 -142.1 -123.7 -16.9 -16.9 -181

Appendix III

Boron ug/L NC 500 500 7,200 125 100 8.8 1,530 1,590 1,440 1,320 1,260 1,370 1,410 1,430 1,010 -- 1,170 1,540 1,600 1,500 1,000 837 814 730

Calcium mg/L NC NC NC 500 1 1 0.3 84.6 93.6 83.0 90.0 92.6 91.8 92.8 90.1 107 -- 97.7 98.2 97 94 100 106 109 110

Chloride mg/L 250** 250 250 500 5 5 0.1 34.0 32.4 33.7 37.7 35.6 34.5 33.6 52.5 73.9 -- 67.7 42.6 39 39 68 80 75 94

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 51 52 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.0 6.8 6.9 6.7 6.4 6.8 6.9 6.8 6.7 7.0 6.7 6.9 6.7 -- 6.9 6.9 6.9 6.9

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 -- < 2.0 < 2.0 < 2.0 < 2.0 < 20 0.13 < 0.25 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 340 390 440 410 370 410 420 470 618 -- 524 556 430 440 530 481 490 600

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.4 0.48 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 91 94 88 88 96 93 90 109 -- 161 187 114 110 120 150 174 171 340

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.64 0.63 0.53

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.76 0.75 0.64

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 51 52 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 23.7 27.9 26 24 22 23 22 27 -- 25 23 26 22 22 20 20 23 5

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0 < 1.0 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.261 1.0 0.333 0.279 0.465 0.282 0.315 0.329 <0.360 <0.620 -- < 0.717 < 0.594 < 0.880 0.246 < 0.197 0.443 0.331 0.443 0.740

Radium-226/228 pCi/L 5 NC NC NC N/A 1.22 1.0 0.674 0.798 0.997 0.969 <0.739 2.13 0.974 <1.64 -- < 1.46 1.75 < 1.77 0.794 0.669 1.09 0.331 0.781 1.640

Radium-228 pCi/L 5 NC NC NC N/A 0.956 1.0 <0.484 <0.567 0.532 <0.718 <0.739 1.80 0.872 <1.02 -- < 0.742 1.36 1.16 0.548 < 0.513 0.651 -0.0196 0.338 0.900

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 2 <1 <1 <1 1.2 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.36 0.34 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 12.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 46 59 66
Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent 

chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15019

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/14/2016 9/30/2016 2/15/2017 4/5/2017 7/11/2017 9/13/2017 4/18/2018 6/12/2018 6/12/2018 11/30/2018 11/30/2018 4/12/2019 9/26/2019 5/5/2020 10/28/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup

pH su -- -- -- -- -- -- -- 7.27 7.2 7.0 6.9 6.9 7.0 7.1 7.0 6.8 7 6.7 6.7 5.9 5.9 6.8 6.8 6.55 6.73

Conductivity µS/cm -- -- -- -- -- -- -- 475 526 555 549 560 540 507 604 985 853 968 968 710 710 487 1380 1397 1290

Turbidity NTU -- -- -- -- -- -- -- 2.1 <1 <1 <1 <1 <1 <1 3.42 4.62 4.2 2 2 0.54 0.54 3.7 1.65 217.26 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.77 0.1 2.7 0.4 0.6 0.5 0.5 0.1 0.22 0.24 0.3 0.3 1.29 1.29 0.06 0.26 0.18 0.1

Temperature °C -- -- -- -- -- -- -- 12.61 9.8 11.3 15.7 13.7 9.8 10.0 15.6 14.4 11.2 18 18 12.1 12.1 12.1 14.3 12.6 13.4

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -97.2 -112.5 -79.8 -95.3 -65.9 -96.7 -79.3 -76.7 -59.7 -89.9 -102.4 -102.4 3.9 3.9 -120.7 -115.4 25.7 -131.4

Appendix III

Boron ug/L NC 500 500 7,200 125 100 8.8 630 738 638 603 608 621 667 618 745 -- 708 699 721 930 700 830 815 900

Calcium mg/L NC NC NC 500 1 1 0.3 61.0 67.6 59.1 60.7 66.5 67.0 66.6 68.1 107 -- 96.3 91.6 81.5 81.7 76 110 127 110

Chloride mg/L 250** 250 250 500 5 5 0.1 39.0 35.4 34.3 69.6 33.5 33.3 33.9 45.7 87.8 -- 92.1 92.0 49.6 49.6 45 130 162 140

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 15 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.27 7.2 7.0 6.9 6.9 7.0 7.1 7.0 6.8 7.0 6.7 -- 6.9 -- 6.8 6.8 6.8 6.7

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 2.20 2.34 <2 <2 <2 <2 <2 <2 3.0 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 2.9 < 0.25 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 20 10.0 320 310 320 310 310 330 320 388 608 -- 622 508 428 382 400 660 634 680

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.45 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 5 2.5 48 52 51 47 54 53 52 60 -- 148 197 196 119 115 120 330 393 360

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 2 <1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.1 0.5 0.5

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.63 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 15 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 15.1 17.8 16 14 14 14 14 18 -- 16 16 16 20 20 15 < 10 9.5 5.3

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.286 1.0 <0.269 <0.240 <0.341 <0.190 <0.276 <0.294 <0.290 <0.761 -- 0.744 < 0.899 < 0.774 1.14 < 1.06 0.226 0.672 1.19 0.78

Radium-226/228 pCi/L 5 NC NC NC N/A 1.02 1.0 <0.467 0.847 0.730 <0.598 0.724 <0.591 0.652 <1.39 -- 1.56 2.64 2.00 2.07 1.79 < 0.558 1.94 4.68 2.45

Radium-228 pCi/L 5 NC NC NC N/A 0.73 1.0 <0.467 0.731 0.474 <0.598 0.682 <0.591 0.543 <0.627 -- 0.813 1.75 1.47 0.925 1.30 < 0.558 1.26 3.49 1.70

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 1 <1 2 <1 <1 <1 1.4 -- < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 16.7 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 69 78

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent 

chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

MW-15020

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/13/2016 10/5/2016 2/15/2017 4/6/2017 7/12/2017 9/13/2017 4/18/2018 6/12/2018 11/30/2018 4/12/2019 9/26/2019 9/26/2019 5/5/2020 10/30/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 6.83 6.8 6.8 6.7 6.8 6.9 6.9 6.8 6.8 7.1 6.8 6.7 6.7 6.9 6.9 6.7 6.9

Conductivity µS/cm -- -- -- -- -- -- -- 1,019 1,032 1,018 1,040 1,114 962 1,189 1,039 1,123 1131 1035 1076 762 1150 1150 1082 1220

Turbidity NTU -- -- -- -- -- -- -- 2.29 <1 <1 <1 1 <1 <1 1.05 2.32 8.3 0.7 1.2 3.4 7.95 7.95 179.52 7.66

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.33 0.2 0.3 0.2 0.6 0.5 0.1 0.1 0.24 0.21 0.37 1.96 0.08 0.32 0.32 0.24 0.87

Temperature °C -- -- -- -- -- -- -- 13.17 9.1 12.6 17.3 14.8 10.9 7.3 13.8 13.87 12.2 17 12.06 11.3 13.2 13.2 12.4 12.6

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -144.3 -111.7 -101.2 -97.6 -15.8 -108.6 -122.1 -83.0 -81.7 -97.3 -107.8 -16.8 -124.9 -125.9 -125.9 -12.9 -156.9

Appendix III

Boron ug/L NC 500 500 7,200 125 125 8.8 362 489 400 425 491 465 519 519 602 -- 809 798 940 930 960 1080 540

Calcium mg/L NC NC NC 500 1 1 0.3 86.4 98.5 89.6 97.4 96.9 97.9 96.3 86.8 91.3 -- 89.4 96.6 93 92 95 101 92

Chloride mg/L 250** 250 250 500 5 5 0.1 88.0 82.7 87.2 98.3 98.9 94.6 93.9 97.0 108 -- 112 120 110 110 110 125 150

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 13 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 6.83 6.8 6.8 6.7 6.8 6.9 6.9 6.8 6.8 7.1 6.8 6.7 6.7 6.9 -- 7.1 6.94

Sulfate mg/L 250** 250 250 500 2 0.25 0.60 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 -- < 2.0 < 2.0 < 2.0 < 20 < 20 < 0.25 < 0.6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 610 540 570 590 620 570 560 548 490 -- 576 534 590 570 570 543 660

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 3 1 1 2 2 2 2 1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.6 0.73

Barium ug/L 2,000 2,000 2,000 670 1 2 2.5 274 244 236 233 252 240 228 211 -- 236 238 224 250 240 230 236 280

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- 0.024 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 2 2 2 1 2 2 <1 -- < 1.0 1.1 < 1.0 1.2 1.2 1.1 0.7 0.7

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- -- 0.47 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 13 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- < 10 < 10 < 10 < 8.0 < 10 < 10 <4.1 2.1

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 <5 <5 <5 <5 <5 <5 <5 <5 -- < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 1.0 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.311 1.0 0.569 0.629 0.563 0.429 0.483 0.524 <0.215 <0.768 -- < 0.461 < 0.689 1.49 0.531 0.794 0.460 0.328 0.470

Radium-226/228 pCi/L 5 NC NC NC N/A 1.18 1.0 1.55 1.41 1.41 1.30 2.00 0.966 <0.354 <1.47 -- < 1.96 1.97 2.61 1.31 1.53 1.05 0.490 1.770

Radium-228 pCi/L 5 NC NC NC N/A 0.868 1.0 0.984 0.782 0.846 0.871 1.52 <0.582 <0.354 <0.697 -- < 1.50 1.60 1.12 0.783 0.738 0.587 0.162 1.300

Selenium ug/L 50 50 50 5 1 1.0 0.5 1 2 1 4 <1 <1 1 2 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 32
Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent 

chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15021

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/14/2016 10/5/2016 2/15/2017 4/6/2017 7/12/2017 9/13/2017 4/18/2018 6/11/2018 11/27/2018 4/12/2019 9/25/2019 5/5/2020 10/28/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 8.29 8.5 8.2 8.2 8.1 7.8 8.1 8.4 7.6 7.8 8.3 7.8 7.7 7.5 7.53 7.37

Conductivity µS/cm -- -- -- -- -- -- -- 383 377 422 356 365 421 380 414 376 388 377 1605 1475 2296 1465 1600

Turbidity NTU -- -- -- -- -- -- -- 0.34 <1 <1 <1 <1 <1 <1 1.3 2.84 1.9 1.1 0.66 1.4 0.2 43.28 4.04

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.53 0.2 0.4 0.3 0.3 0.5 0.5 0.1 0.3 0.21 0.35 0.21 0.08 0.15 0.22 0.02

Temperature °C -- -- -- -- -- -- -- 10.47 5.0 11.6 14.6 13.9 9.6 10.1 15.2 15.43 14 18.8 11.77 12.3 15.9 15.4 14.4

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -72.3 -91.2 -64.5 -74.4 -172.3 -121.4 -163.8 -271.2 -71.3 -82.1 -190.5 1.2 -204.1 -279 -96.6 -211

Appendix III

Boron ug/L NC 500 500 7,200 125 1,000 8.8 250 388 387 362 391 394 434 478 833 -- 1,170 3,840 6,800 10,000 8,310 8,600

Calcium mg/L NC NC NC 500 1 1 0.3 46.7 46.4 47.8 43.0 43.7 54.1 49.3 51.8 35.2 -- 38.2 265 310 300 172 180

Chloride mg/L 250** 250 250 500 5 5 0.1 25.0 18.7 17.6 16.8 17.1 18.2 18.6 22.1 23.3 -- 21.5 23.1 19 24 37 42

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 380 440

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 8.29 8.5 8.2 8.2 8.1 7.8 8.1 8.4 7.6 7.8 8.3 7.8 7.7 7.5 7.7 7.4

Sulfate mg/L 250** 250 250 500 2 25 0.60 39.0 38.3 29.9 34.3 32.8 34.1 32.8 45.9 44.1 -- 24.1 953 1,100 1,200 587 700

Total Dissolved Solids mg/L 500** 500 500 500 10 20 10.0 270 210 250 250 210 250 230 254 266 -- 210 1,670 1,900 1,900 1,140 1,200

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- 1.9 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 6 7 8 8 6 4 4 6 -- < 1.0 1.1 < 1.0 1.4 4.0 0.6 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 139 119 155 116 119 137 129 138 -- 102 104 242 190 130 135 290

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 1 2 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.26 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.19 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 4,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 380 440

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 <10 <10 <10 <10 <10 <10 <10 <10 -- 13 11 25 23 22 23 20

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 22 16 11 17 19 12 14 14 -- < 5.0 < 5.0 47.6 < 5.0 < 5.0 3.6 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.197 1.0 0.246 <0.242 <0.247 <0.150 <0.346 <0.217 <0.291 <0.468 -- 0.666 < 0.708 < 0.596 < 0.182 0.261 0.286 0.260

Radium-226/228 pCi/L 5 NC NC NC N/A 1.19 1.0 <0.484 <0.450 0.812 <0.472 <0.514 <0.477 0.862 <1.27 -- 1.13 < 1.45 < 1.40 < 0.470 0.877 3.50 < 1

Radium-228 pCi/L 5 NC NC NC N/A 0.994 1.0 <0.484 <0.450 0.740 <0.472 <0.514 <0.477 0.709 <0.799 -- < 0.644 < 0.742 < 0.807 < 0.470 0.617 3.22 -0.16

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 20.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 20

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15022

Downgradient

Background Monitoring Assessment Monitoring



Sample Location:

Compliance Phase: Detection Initial A.M.

Sample Dates: 12/2/2015 2/18/2016 4/14/2016 7/14/2016 10/5/2016 2/15/2017 4/5/2017 7/11/2017 9/13/2017 4/18/2018 6/11/2018 11/29/2018 4/12/2019 9/26/2019 5/6/2020 10/30/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.43 7.5 7.5 7.5 7.4 7.6 7.6 7.6 7.6 7.6 7.4 7.5 7 7.5 7.51 7.68

Conductivity µS/cm -- -- -- -- -- -- -- 493 456 436 447 480 446 600 452 519 981 702 655 602 770 614 588

Turbidity NTU -- -- -- -- -- -- -- 0.89 <1 <1 <1 <1 <1 2 1 1.28 1.1 0.4 0.41 5.2 0.65 4.68 1.7

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.27 0.2 0.3 0.5 0.5 0.6 0.1 0.1 0.22 0.29 0.35 0.81 0.41 0.35 0.29 0.59

Temperature °C -- -- -- -- -- -- -- 13.49 6.8 10.7 16.9 14.8 7.3 8.1 12.8 14.16 11.3 17.8 10.26 11.1 13 11.2 12.5

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -139.1 -82.7 -79.0 -72.7 -75.0 -53.4 -83.6 -46.3 -33.4 -15.5 -68.7 30.9 -30.7 -128.7 144.1 -159.8

Appendix III

Boron ug/L NC 500 500 7,200 125 50 8.8 414 284 267 308 526 484 1,590 701 504 -- 1,650 1,350 2,600 1,000 717 610

Calcium mg/L NC NC NC 500 1 1 0.3 59.7 59.4 53.3 54.1 64.0 59.9 74.5 50.8 60.9 -- 98.9 116 120 100 85 73

Chloride mg/L 250** 250 250 500 5 5 0.1 30.0 26.9 24.6 28.7 24.8 23.8 24.6 26.8 25.5 -- 19.4 17.0 16 16 15 12

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 120 120

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.43 7.5 7.5 7.5 7.4 7.6 7.6 7.63 7.6 7.6 7.4 7.5 7.0 7.5 7.8 7.7

Sulfate mg/L 250** 250 250 500 2 5 0.60 20.0 26.5 28.9 25.0 24.3 21.0 22.5 22.6 36.2 -- 139 156 140 130 113 130

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 240 270 270 290 290 280 300 290 408 -- 474 530 600 490 384 340

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 2 2 1 3 2 2 <1 2 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.59 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 57 48 43 40 47 42 46 38 -- 97.1 87.8 90.4 100 92 78 70

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 <1 <1 2 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.26 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 <15 <15 <15 <15 <15 <15 <15 <15 -- < 15.0 < 15.0 < 6.0 < 6.0 -- 0.11 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 0.10 20.0 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 < 1,000 < 1,000 < 1,000 120 120

Lead ug/L NC 4 4 29 1 1.0 0.6 <1 <1 <1 <1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 12.1 10.6 <10 <10 <10 <10 11 <10 -- 19 18 20 31 13 18 13

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 8 6 <5 7 6 6 <5 6 -- < 5.0 7.1 6.6 < 5.0 5.1 6.2 5.9

Radium-226 pCi/L 5 NC NC NC N/A 1.0 0.232 <0.237 <0.242 0.226 <0.309 0.257 0.455 <0.889 -- < 0.572 < 0.958 < 0.537 0.181 0.209 0.178 0.150

Radium-226/228 pCi/L 5 NC NC NC N/A 1.0 <0.530 0.599 <0.456 <0.545 <0.355 0.426 1.42 <1.53 -- < 1.32 < 1.85 < 1.72 0.952 0.527 0.178 0.780

Radium-228 pCi/L 5 NC NC NC N/A 1.0 <0.530 0.426 <0.456 <0.545 <0.355 <0.400 0.963 <0.636 -- < 0.749 < 0.891 < 1.18 0.771 < 0.400 -1.24 0.63

Selenium ug/L 50 50 50 5 1 1.0 0.5 <1 <1 <1 1 <1 <1 <1 <1 -- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.32 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 <2 <2 <2 <2 <2 <2 <2 <2 -- < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-15023

Downgradient
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Sample Location:

Compliance Phase:

Sample Dates: 12/7/2017 2/20/2018 6/15/2018 8/6/2018 11/29/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- 7.1 7.0 7.2 6.9 7.3 7.3 6.9 7 7.09

Conductivity µS/cm -- -- -- -- -- -- 920 943 903 894 731 731 661 862 1092

Turbidity NTU -- -- -- -- -- -- 3.4 3.1 3.6 3.7 0.87 0.87 4.1 0.55 48.22

Dissolved Oxygen mg/L -- -- -- -- -- -- 0.10 0.20 0.22 0.35 0.28 0.28 -0.01 0.28 0.43

Temperature °C -- -- -- -- -- -- 11.9 11.6 15.0 17.6 11.55 11.55 10.4 15.5 11.4

Oxidation Reduction Potential mV -- -- -- -- -- -- -253.7 -206.4 -328.2 69.7 -136.2 -136.2 -312.2 -149.8 -318.2

Appendix III

Boron ug/L NC 500 500 7,200 125 125 991 827 1,100 1,220 1,480 1,550 1,700 1,800 1,780

Calcium mg/L NC NC NC 500 1 1 118 118 124 117 135 134 130 120 167

Chloride mg/L 250** 250 250 500 5 5 27.3 28.5 29.1 29.1 29.0 29.2 31 28 31

Fluoride ug/L 4,000 NC NC NC 1000 100 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 97

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 7.1 7.0 7.2 6.9 7.3 -- 6.9 7.0 7.4

Sulfate mg/L 250** 250 250 500 2 5 156 135 90.8 18.7 148 140 64 17 138

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 558 552 566 476 568 554 570 490 682

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 -- < 1.0

Arsenic ug/L 10 10 10 10 1 1.0 5.2 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.72

Barium ug/L 2,000 2,000 2,000 670 1 1.0 85.6 71.3 65.8 73.8 74.4 70.6 82 81 92

Beryllium ug/L 4 4 4 6.7 1.0 0.20 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20

Cadmium ug/L 5 5 5 3.0 0.2 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Chromium ug/L 100 100 100 11 1 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.3 < 1.0 0.18

Cobalt ug/L NC 40 100 100 15 1.0 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.21

Fluoride ug/L 4,000 NC NC NC 1000 100 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 97

Lead ug/L NC 4 4 29 1 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0

Lithium ug/L NC 170 350 440 10 20.0 55 73 65 62 64 63 43 60 77

Mercury ug/L 2 2 2 0.20# 0.2 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20

Molybdenum ug/L NC 73 210 3,200 5 1.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 0.76

Radium-226 pCi/L 5 NC NC NC N/A 0.413 < 0.509 < 0.890 < 0.766 < 0.616 < 0.942 < 0.754 0.314 0.260 0.0779

Radium-226/228 pCi/L 5 NC NC NC N/A 1.15 < 1.34 < 1.79 < 1.71 < 1.44 < 1.69 < 1.45 0.721 1.08 0.0779

Radium-228 pCi/L 5 NC NC NC N/A 0.732 < 0.830 < 0.901 < 0.947 < 0.822 0.989 1.20 < 0.413 0.821 -0.413

Selenium ug/L 50 50 50 5 1 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 0.31

Thallium ug/L 2 2 2 3.7 2.0 1.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 -- -- -- -- -- -- -- -- < 2.5

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the 

total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was removed and replaced by MW-17001R on May 12, 2020 for pond closure construction purposes.

MW-17001

Downgradient (Shallow 2017 Wells)

Assessment MonitoringBackground & Detection



Sample Location:

Compliance Phase:

Sample Dates: 5/21/2020 6/15/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL 

(Pace 5/21)

RDL 

(Pace 6/15)
RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.32 7.68 6.98

Conductivity µS/cm -- -- -- -- -- -- -- 1144 1460 1040

Turbidity NTU -- -- -- -- -- -- -- 1.55 11.8 3.88

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.17 0.17 0.1

Temperature °C -- -- -- -- -- -- -- 11 13.2 13.1

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -324 -103.1 -353.9

Appendix III

Boron ug/L NC 500 500 7,200 125 125 8.8 2,060 1,940 2,100

Calcium mg/L NC NC NC 500 1 1 0.3 158 150 160

Chloride mg/L 250** 250 250 500 2.5 2.5 0.1 30 28 21

Fluoride ug/L 4,000 NC NC NC 100 100 20.0 160 180 120

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 1 1 -- 7.5 7.1 7.0

Sulfate mg/L 250** 250 250 500 2.5 2.5 0.60 220 122 4

Total Dissolved Solids mg/L 500** 500 500 500 10.0 10.0 10.0 751 622 620

Appendix IV

Antimony ug/L 6 6 6 130 1.0 1.0 0.3 0.12 < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1.0 1.0 0.6 7.3 2.0 0.71

Barium ug/L 2,000 2,000 2,000 670 1.0 1.0 2.5 91 101 100

Beryllium ug/L 4 4 4 6.7 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.20 0.20 0.25 < 0.20 < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1.0 1.0 0.3 0.17 0.18 < 0.25

Cobalt ug/L NC 40 100 100 1.0 1.0 0.5 0.25 0.29 < 0.52

Fluoride ug/L 4,000 NC NC NC 100 100 20.0 0.16 180 120

Lead ug/L NC 4 4 29 1.0 1.0 0.6 < 1.0 < 1.0 < 0.55

Lithium ug/L NC 170 350 440 20.0 20.0 1.2 97 75 93

Mercury ug/L 2 2 2 0.20# 0.20 0.20 0.2 < 0.20 < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 1.0 1.0 1.2 2.5 0.37 < 1.2

Radium-226 pCi/L 5 NC NC NC 0.217 0.284 1.0 0.112 0.128 0.270

Radium-226/228 pCi/L 5 NC NC NC 1.08 1.250 1.0 0.31 0.806 0.930

Radium-228 pCi/L 5 NC NC NC 0.862 0.962 1.0 0.196 0.679 0.660

Selenium ug/L 50 50 50 5 1.0 1.0 0.5 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 1.0 1.0 0.4 < 1.0 < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 < 2.5 < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total 

dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

This well was installed on May 12, 2020 to replace MW-17001 for pond closure construction purposes.

MW-17001R

Assessment Monitoring

Downgradient (Shallow 2017 Wells)



Sample Location:

Compliance Phase:

Sample Dates: 12/7/2017 2/20/2018 6/15/2018 8/6/2018 11/29/2018 4/11/2019 9/26/2019 5/6/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.0 7.1 7.2 7.1 7 6.6 7.3 6.9 7.6

Conductivity µS/cm -- -- -- -- -- -- -- 1,069 1,252 1,227 1,090 871 946 1,206 1,361 1,160

Turbidity NTU -- -- -- -- -- -- -- 4.3 2.9 2.0 2.8 0.56 0.3 0.2 2.0 1.6

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.10 0.21 0.26 0.35 0.43 0 0.35 0.23 0.22

Temperature °C -- -- -- -- -- -- -- 11.3 11.1 14.6 17.4 12.18 10.3 13.8 10.8 12.7

Oxidation Reduction Potential mV -- -- -- -- -- -- -- -283.4 -262.1 -365.0 -294.3 -152.8 -339.3 -348.5 -184.6 -393.3

Appendix III

Boron ug/L NC 500 500 7,200 125 1,000 8.8 8,280 12,800 13,300 9,440 9,030 9,200 13,000 10,800 16,000

Calcium mg/L NC NC NC 500 1 1 0.3 178 201 224 194 197 220 200 254 220

Chloride mg/L 250** 250 250 500 5 0.250 0.1 15.3 14.2 13.2 15.4 16.8 15 12 8 4

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 160 240

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.0 7.1 7.2 7.1 7.0 6.6 7.3 7.1 7.6

Sulfate mg/L 250** 250 250 500 2 25 0.60 330 325 332 226 402 690 540 483 280

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 726 892 936 740 800 1,000 860 1060 860

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 1.5 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 45.5 2.0 2.6 3.8 2.0 1.6 1.8 0.6 1.4

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 148 76.7 62.8 57.6 97.7 130 75 135 71

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.15 0.4

Cobalt ug/L NC 40 100 100 15 1.0 0.5 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.3 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 160 240

Lead ug/L NC 4 4 29 1 1.0 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 75 160 150 130 120 100 140 141 140

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 30.1 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 2.7 3.5

Radium-226 pCi/L 5 NC NC NC N/A 0.217 1.0 < 1.03 < 1.07 < 0.757 0.306 < 0.968 0.233 0.501 0.592 0.390

Radium-226/228 pCi/L 5 NC NC NC N/A 1.07 1.0 < 2.03 < 4.84 < 3.11 1.56 2.29 0.688 0.702 0.742 0.940

Radium-228 pCi/L 5 NC NC NC N/A 0.854 1.0 < 0.996 < 3.77 < 2.35 1.25 2.01 < 0.598 < 0.527 0.150 0.550

Selenium ug/L 50 50 50 5 1 1.0 0.5 1.1 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids 

criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-17002

Downgradient (Shallow 2017 Wells)

Assessment MonitoringBackground & Detection



Sample Location:

Compliance Phase:

Sample Dates: 12/7/2017 2/20/2018 6/15/2018 8/7/2018 8/7/2018 11/29/2018 4/12/2019 9/26/2019 5/6/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 7.0 7.2 7.4 7.3 7.3 7.3 7.1 7.5 7.2 7.44

Conductivity µS/cm -- -- -- -- -- -- -- 580 510 517 553 553 516 410 701 682 660

Turbidity NTU -- -- -- -- -- -- -- 4.1 1.9 1.2 1.8 1.8 0.7 5 0.23 46.47 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.19 0.28 0.38 0.33 0.33 0.62 0.06 0.24 0.19 0.42

Temperature °C -- -- -- -- -- -- -- 11.7 11.2 14.9 16.8 16.8 11.17 10.5 13.7 10.9 13

Oxidation Reduction Potential mV -- -- -- -- -- -- -- 81.3 -115.5 5.10 -84.3 -84.3 0.3 -227 -219.3 -72.8 -325.9

Appendix III

Boron ug/L NC 500 500 7,200 125 25.0 8.8 413 394 369 383 377 410 380 350 403 480

Calcium mg/L NC NC NC 500 1 1 0.3 74.3 55.7 63.2 74.6 76.9 88.7 78 82 94 86

Chloride mg/L 250** 250 250 500 5 5 0.1 18.3 21.5 22.7 21.9 21.8 19.1 17 23 17 11

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 81 < 20

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.0 7.2 7.4 7.3 -- 7.3 7.1 7.5 7.6 7.4

Sulfate mg/L 250** 250 250 500 2 5 0.60 48.4 < 2.0 < 2.0 17.7 25.9 49.6 12 37 24 52

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 324 330 412 326 324 362 360 380 373 400

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 1.1 < 1.0 < 1.0 < 2.0 < 2.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 26.0 < 1.0 < 1.0 1.0 1.1 < 1.0 3.8 9.4 21.1 7.9

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 128 78.1 66.5 77.9 83.3 92.7 83 93 109 120

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.16 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.12 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 81 < 20

Lead ug/L NC 4 4 29 1 1.0 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 19 17 13 18 18 19 15 14 19 20

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 48.8 6.3 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 11.2 7.6

Radium-226 pCi/L 5 NC NC NC N/A 0.361 1.0 < 0.889 < 0.755 < 0.594 < 0.687 0.353 < 0.685 0.205 0.347 0.351 0.460

Radium-226/228 pCi/L 5 NC NC NC N/A 1.26 1.0 < 1.55 < 1.46 < 1.42 < 1.49 < 1.03 < 1.38 0.539 0.676 0.351 1.380

Radium-228 pCi/L 5 NC NC NC N/A 0.902 1.0 < 0.663 < 0.707 < 0.828 0.932 < 0.871 < 0.695 < 0.483 < 0.521 -0.162 0.92

Selenium ug/L 50 50 50 5 1 1.0 0.5 < 1.0 2.2 < 1.0 < 2.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

 ̂- Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids 

criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-17003

Downgradient (Shallow 2017 Wells)

Assessment MonitoringBackground & Detection



Sample Location:

Compliance Phase:

Sample Dates: 12/6/2017 2/20/2018 6/15/2018 8/7/2018 11/30/2018 4/12/2019 4/12/2019 9/26/2019 5/5/2020 10/29/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup

pH su -- -- -- -- -- -- -- 7.2 7.3 7.4 7.3 7.3 7.5 7.5 7.6 7.53 6.92

Conductivity µS/cm -- -- -- -- -- -- -- 452 450 569 550 783 387 387 519 858 970

Turbidity NTU -- -- -- -- -- -- -- 3.4 <1.0 <1.0 1.4 0.41 6.9 6.9 0.75 7.04 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.25 0.26 0.36 0.37 1.22 0.05 0.05 0.35 0.26 0.38

Temperature °C -- -- -- -- -- -- -- 14.0 13.6 15.4 18.5 12.19 10.7 10.7 14.4 11.2 12.9

Oxidation Reduction Potential mV -- -- -- -- -- -- -- 28.7 -72.0 7.90 -51.2 41.5 -191.8 -191.8 -148.9 34.5 -130.8

Appendix III

Boron ug/L NC 500 500 7,200 125 50 8.8 367 429 525 425 601 440 450 570 542 830

Calcium mg/L NC NC NC 500 1 1 0.3 53.7 48.1 73.1 68.9 116 67 71 66 126 150

Chloride mg/L 250** 250 250 500 5 5 0.1 21.3 21.3 21.4 21.2 18.7 19 20 16 17 5

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 89 120

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.2 7.3 7.4 7.3 7.3 7.5 -- 7.6 7.7 6.9

Sulfate mg/L 250** 250 250 500 2 5 0.60 < 2.0 < 2.0 8.3 < 2.0 166 7.8 7.5 3.1 104.0 220.0

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 228 238 410 320 500 330 340 300 490 620

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 2.5 1.8 1.1 < 1.0 2.1 1.7 1.7 < 1.0 5.3 0.65

Barium ug/L 2,000 2,000 2,000 670 1 2 2.5 145 116 175 148 252 150 150 140 253 370

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.2 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 < 1.0 < 1.0 1.2 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.17 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 < 6.0 -- 0.16 < 0.5

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 89 120

Lead ug/L NC 4 4 29 1 1.0 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 < 10 < 10 < 10 < 10 14 < 8.0 8.0 < 10 15.2 13

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 9.9 5.9 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 0.8 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.18 1.0 < 0.945 < 0.723 < 0.441 < 0.519 < 0.766 0.182 < 0.203 0.271 0.191 0.280

Radium-226/228 pCi/L 5 NC NC NC N/A 1.24 1.0 < 1.75 < 1.44 < 1.25 < 1.46 < 1.56 0.721 0.638 < 0.546 0.191 1.040

Radium-228 pCi/L 5 NC NC NC N/A 1.06 1.0 < 0.804 < 0.719 < 0.810 1.03 < 0.790 0.539 < 0.623 < 0.546 -0.620 0.760

Selenium ug/L 50 50 50 5 1 1.0 0.5 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

 ̂- Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids 

criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-17004

Downgradient (Shallow 2017 Wells)

Assessment MonitoringBackground & Detection



Sample Location:

Compliance Phase:

Sample Dates: 12/6/2017 12/6/2017 2/20/2018 2/20/2018 6/15/2018 6/15/2018 8/7/2018 11/30/2018 4/12/2019 9/26/2019 9/26/2019 5/5/2020 10/28/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters Field Dup Field Dup Field Dup Field Dup

pH su -- -- -- -- -- -- -- 7.3 7.3 7.3 7.3 7.4 7.4 7.3 7.6 7.5 7.3 7.3 6.79 7.44

Conductivity µS/cm -- -- -- -- -- -- -- 426 426 483 483 568 568 512 496 378 900 900 1911 599

Turbidity NTU -- -- -- -- -- -- -- 3.8 3.8 2.5 2.5 3.6 3.6 <1.0 1.69 6.4 0.99 0.99 1.8 7.59

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.22 0.22 0.23 0.23 0.38 0.38 0.35 1.23 0.07 0.31 0.31 0.26 0.13

Temperature °C -- -- -- -- -- -- -- 14.9 14.9 13.9 13.9 16.7 16.7 20.8 12.22 10.8 14.4 14.4 11.9 14.6

Oxidation Reduction Potential mV -- -- -- -- -- -- -- 28.9 28.9 -80.8 -80.8 9.2 9.2 -104.3 45.8 -116.6 -126 -126 57.2 -128.6

Appendix III

Boron ug/L NC 500 500 7,200 125 125 8.8 191 208 238 228 377 353 342 350 400 490 520 1450 430

Calcium mg/L NC NC NC 500 1 5 0.3 51.9 54.0 54.2 53.1 71.2 71.1 68.1 68.1 69 120 120 343 76

Chloride mg/L 250** 250 250 500 5 5 0.1 19.4 19.4 21.6 21.3 20.5 20.5 19.6 18.5 15 17 17 20 22

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 <1,000 < 1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 22 120

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.3 -- 7.3 -- 7.4 -- 7.3 7.6 7.5 7.3 -- 7.1 7.44

Sulfate mg/L 250** 250 250 500 2 25 0.60 11.5 11.00 < 2.0 < 2.0 9.6 9.0 4.3 42.1 120 65 64 589 6

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 262 220 310 266 358 416 318 318 380 550 520 1390 340

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 -- -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 2.9 2.8 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.31 < 0.55

Barium ug/L 2,000 2,000 2,000 670 1 5 2.5 168 167 123 128 161 149 179 131 84 340 350 456 170

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.1 3.8 0.3 0.4

Cobalt ug/L NC 40 100 100 15 1.0 0.5 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- -- 0.36 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 <1,000 < 1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 22 120

Lead ug/L NC 4 4 29 1 1.0 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 10 12 11 11 < 10 < 10 13 11 < 8.0 14 14 48 13

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 0.29 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.269 1.0 < 0.863 1.56 < 0.804 0.910 < 0.692 < 0.610 0.440 < 0.592 0.270 0.497 0.481 0.285 0.150

Radium-226/228 pCi/L 5 NC NC NC N/A 0.995 1.0 < 1.59 < 1.61 < 1.71 < 1.80 < 1.49 < 1.46 < 1.15 < 1.25 0.700 0.739 1.08 0.541 0.960

Radium-228 pCi/L 5 NC NC NC N/A 0.726 1.0 < 0.722 < 0.649 < 0.904 < 0.945 < 0.796 < 0.853 < 0.741 < 0.656 < 0.479 < 0.564 0.596 0.256 0.810

Selenium ug/L 50 50 50 5 1 1.0 0.5 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 12.5 4.0 -- -- -- -- -- -- -- -- -- -- -- 49 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, 

and sulfate is the total dissolved solids criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.

MW-17005

Downgradient (Shallow 2017 Wells)

Assessment MonitoringBackground & Detection Monitoring



Sample Location:

Compliance Phase:

Sample Dates: 12/6/2017 2/20/2018 6/15/2018 8/7/2018 11/30/2018 4/12/2019 9/26/2019 5/5/2020 10/30/2020

Constituent Unit EPA MCL
MI 

Residential*

MI 

Non-Residential*
MI GSI^

RDL (Most 

Common prior 

to 2020)

RDL (Pace) RDL (Trace)

Field Parameters

pH su -- -- -- -- -- -- -- 7.7 7.3 7.5 7.5 7.7 7.5 7.8 7.03 7.02

Conductivity µS/cm -- -- -- -- -- -- -- 794 11 717 693 686 732 975 1029 1320

Turbidity NTU -- -- -- -- -- -- -- 3.0 1.3 1.3 <1.0 0.43 1.7 0.95 2.47 0.02

Dissolved Oxygen mg/L -- -- -- -- -- -- -- 0.22 2.09 0.42 0.37 1.35 0.11 0.39 0.27 0.9

Temperature °C -- -- -- -- -- -- -- 11.1 13.5 15.8 19.6 11.93 12 13.2 12.1 12.1

Oxidation Reduction Potential mV -- -- -- -- -- -- -- 60.7 10.8 16.4 -60.7 20.2 -156.7 -209 30.3 -79.1

Appendix III

Boron ug/L NC 500 500 7,200 125 100 8.8 669 594 653 765 630 650 600 745 980

Calcium mg/L NC NC NC 500 1 1 0.3 106 95.0 97.5 90.4 99.8 150 130 153 220

Chloride mg/L 250** 250 250 500 5 5 0.1 19.0 20.3 20.9 21.5 20.4 19 18 25 19

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 22 130

pH, Field SU 6.5 - 8.5 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 0.1 1 -- 7.7 7.3 7.5 7.5 7.7 7.5 7.8 7.4 7.0

Sulfate mg/L 250** 250 250 500 2 5 0.60 129 93.1 69.8 46.2 102 290 220 182 340

Total Dissolved Solids mg/L 500** 500 500 500 10 10.0 10.0 474 472 478 438 432 800 680 631 940

Appendix IV

Antimony ug/L 6 6 6 130 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 -- < 1.0 < 0.25

Arsenic ug/L 10 10 10 10 1 1.0 0.6 4.9 2.4 4.6 < 1.0 6.6 5.9 4.3 5.7 0.7

Barium ug/L 2,000 2,000 2,000 670 1 1.0 2.5 83.3 79.0 70.3 73.0 68.6 120 98 129 190

Beryllium ug/L 4 4 4 6.7 1.0 0.20 0.25 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 0.20 < 0.25

Cadmium ug/L 5 5 5 3.0 0.2 0.20 0.25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.25

Chromium ug/L 100 100 100 11 1 1.0 0.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.2 0.2 < 0.25

Cobalt ug/L NC 40 100 100 15 1.0 0.5 < 15.0 < 15.0 < 15.0 < 15.0 < 6.0 < 6.0 -- 0.17 < 0.52

Fluoride ug/L 4,000 NC NC NC 1000 100 20.0 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 0.022 130

Lead ug/L NC 4 4 29 1 1.0 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- < 1.0 < 0.55

Lithium ug/L NC 170 350 440 10 20.0 1.2 38 37 31 36 32 35 28 38 57

Mercury ug/L 2 2 2 0.20# 0.2 0.20 0.2 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 -- < 0.20 < 0.2

Molybdenum ug/L NC 73 210 3,200 5 1.0 1.2 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 1.6 < 1.2

Radium-226 pCi/L 5 NC NC NC N/A 0.332 1.0 < 0.930 < 0.766 < 0.862 < 0.582 1.13 < 0.225 0.497 0.754 0.440

Radium-226/228 pCi/L 5 NC NC NC N/A 1.21 1.0 < 0.833 < 0.716 < 0.888 < 0.757 1.06 < 0.556 < 0.437 0.955 1.180

Radium-228 pCi/L 5 NC NC NC N/A 0.873 1.0 < 1.76 < 1.48 < 1.75 < 1.34 2.19 < 0.556 0.819 0.201 0.740

Selenium ug/L 50 50 50 5 1 1.0 0.5 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.5

Thallium ug/L 2 2 2 3.7 2.0 1.0 0.4 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 -- < 1.0 < 0.38

Total Suspended Solids mg/L -- -- -- -- 2.5 2.5 4.0 -- -- -- -- -- -- -- < 2.5 < 4

Notes:

ug/L - micrograms per liter. mg/L - milligrams per liter.

SU - standard units; pH is a field parameter. pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April, 2012. NC - no criteria.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR) April, 2012.

^ - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria.  Hardness-dependent criteria calculated using default hardness of 150 mg CaCO3/L per MDEQ RRD Op Memo 5, Sept. 30, 2004. Generic GSI criterion for calcium, chloride, and sulfate is the total dissolved solids 

criterion. Chromium GSI criterion based on hexavalent chromium

per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway per Michigan Part 201 and MDEQ policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

-- - not analyzed.

All metals were analyzed as total unless otherwise specified.
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August 06, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50256084

50256084
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site Rad

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 05, 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:

Revised Report: This report replaces the original dated, 051920.  Revised to add Rad 226/228 combined per client
request./080620msb

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Lara Syrocki, HDR, Inc.
Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 24
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SAMPLE SUMMARY

Pace Project No.:
Project:

50256084
Muskegon Site Rad

Lab ID Sample ID Matrix Date Collected Date Received

50256084001 MW-15002 Water 05/04/20 11:10 05/05/20 08:33

50256084002 MW-15003 Water 05/04/20 12:00 05/05/20 08:33

50256084003 MW-15004 Water 05/04/20 12:40 05/05/20 08:33

50256084004 MW-15005 Water 05/04/20 13:40 05/05/20 08:33

50256084005 MW-15006 Water 05/04/20 14:40 05/05/20 08:33

50256084006 MW-15007 Water 05/04/20 15:25 05/05/20 08:33

50256084007 MW-15008 Water 05/04/20 16:10 05/05/20 08:33

50256084008 MW-15010 Water 05/04/20 16:55 05/05/20 08:33

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 2 of 24



Page 3 of 24



Page 4 of 24



ANALYTICAL REPORT
August  06,  2020

Revised Report

Pace Analytical - Grand Rapids, MI

Sample Delivery Group: L1215480

Samples Received: 05/06/2020

Project Number: 50256084

Description: Muskegon Site Rad

Site: 001

Report To: Melanie Booms

5560 Corporate Exchange Ct SE

Grand Rapids, MI  49512

Entire Report Reviewed By:

August  06,  2020

[Preliminary Report]

Donna Eidson
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15002  L1215480-01  Non-Potable Water 05/04/20 11:10 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15003  L1215480-02  Non-Potable Water 05/04/20 12:00 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15004  L1215480-03  Non-Potable Water 05/04/20 12:40 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15005  L1215480-04  Non-Potable Water 05/04/20 13:40 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15006  L1215480-05  Non-Potable Water 05/04/20 14:40 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15007  L1215480-06  Non-Potable Water 05/04/20 15:25 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15008  L1215480-07  Non-Potable Water 05/04/20 16:10 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15010  L1215480-08  Non-Potable Water 05/04/20 16:55 05/06/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1472316 1 05/08/20 09:00 05/12/20 10:25 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1475276 1 05/13/20 15:12 05/15/20 10:42 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Donna Eidson
Pro jec t  Manager

 Report Revision History

Level II Report - Version 1: 05/19/20 14:28

 Project Narrat ive

U Qualifiers were added upon customer request and indicate reslts + uncertainty are < MDA. 
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 2 1 5 4 8 0

MW-15002
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 1 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.14 0.555 0.804 05/12/2020 10:25 WG1472316

    (T) Barium 113 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 103 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 1.27 0.757 1.11 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.138 0.202 0.304 05/15/2020 10:42 WG1475276

    (T) Barium-133 71.4 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 2 1 5 4 8 0

MW-15003
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 2 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.191 U 0.518 0.77 05/12/2020 10:25 WG1472316

    (T) Barium 112 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 105 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.269 0.719 0.974 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.269 0.201 0.204 05/15/2020 10:42 WG1475276

    (T) Barium-133 102 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 2 1 5 4 8 0

MW-15004
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 2 : 4 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.274 U 0.615 0.954 05/12/2020 10:25 WG1472316

    (T) Barium 115 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 94.2 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.433 0.799 1.2 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.159 0.184 0.25 05/15/2020 10:42 WG1475276

    (T) Barium-133 101 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 2 1 5 4 8 0

MW-15005
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 3 : 4 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.476 U 0.546 0.923 05/12/2020 10:25 WG1472316

    (T) Barium 107 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 99.0 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.649 0.905 1.28 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.649 0.359 0.353 05/15/2020 10:42 WG1475276

    (T) Barium-133 102 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 2 1 5 4 8 0

MW-15006
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 4 : 4 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.295 U 0.580 1.01 05/12/2020 10:25 WG1472316

    (T) Barium 108 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 96.9 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.000 0.649 1.26 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 -0.0315 U 0.0690 0.245 05/15/2020 10:42 WG1475276

    (T) Barium-133 99.4 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 2 1 5 4 8 0

MW-15007
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 5 : 2 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.715 0.594 0.938 05/12/2020 10:25 WG1472316

    (T) Barium 106 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 93.3 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.800 0.742 1.18 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0852 U 0.148 0.241 05/15/2020 10:42 WG1475276

    (T) Barium-133 106 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 2 1 5 4 8 0

MW-15008
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 6 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.491 0.578 0.9 05/12/2020 10:25 WG1472316

    (T) Barium 98.8 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 95.1 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.892 0.828 1.1 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.401 0.250 0.199 05/15/2020 10:42 WG1475276

    (T) Barium-133 92.7 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 2 1 5 4 8 0

MW-15010
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 4 / 2 0  1 6 : 5 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.634 0.622 1 05/12/2020 10:25 WG1472316

    (T) Barium 109 62.0-143 05/12/2020 10:25 WG1472316

    (T) Yttrium 94.8 79.0-136 05/12/2020 10:25 WG1472316

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.780 0.805 1.24 05/15/2020 10:42 WG1475276

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.146 0.183 0.241 05/15/2020 10:42 WG1475276

    (T) Barium-133 78.7 30.0-143 05/15/2020 10:42 WG1475276
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1472316
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 2 1 5 4 8 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) R3527812-1  05/11/20 14:00

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.187 U 0.503

    (T) Barium 87.7   

    (T) Yttrium 106   

L1215480-07 Original Sample (OS) • Duplicate (DUP)

(OS) L1215480-07  05/12/20 10:25 • (DUP) R3527812-5  05/11/20 14:00

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 0.491 0.0185 1 185 0.594 U 20 3

    (T) Barium 98.8 109       

    (T) Yttrium 95.1 111       

Laboratory Control Sample (LCS)

(LCS) R3527812-2  05/11/20 14:00

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.84 96.8 80.0-120

    (T) Barium   108   

    (T) Yttrium   104   

L1215480-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1215480-08  05/12/20 10:25 • (MS) R3527812-3  05/11/20 14:00 • (MSD) R3527812-4  05/11/20 14:00

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 0.634 11.4 12.4 107 118 1 70.0-130 8.66 20

    (T) Barium  109   111 104        

    (T) Yttrium  94.8   109 109        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1475276
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 2 1 5 4 8 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) R3529113-1  05/15/20 10:42

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.00602 U 0.0530

    (T) Barium-133 72.6   

L1215480-07 Original Sample (OS) • Duplicate (DUP)

(OS) L1215480-07  05/15/20 10:42 • (DUP) R3529113-4  05/15/20 10:42

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.401 0.190 1 71.2 0.607 20 3

    (T) Barium-133 92.7 93.2       

Laboratory Control Sample (LCS)

(LCS) R3529113-2  05/15/20 10:42

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.14 102 80.0-120

    (T) Barium-133   84.5   

L1217558-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L1217558-01  05/15/20 10:42 • (MS) R3529113-3  05/15/20 10:42

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte pCi/l pCi/l pCi/l % %

Radium-226 20.1 0.287 20.1 98.3 1 75.0-125

    (T) Barium-133  101  102    
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

U Below Detectable Limits: Indicates that the analyte was not detected.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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May 14, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50256085

50256085
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 05, 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 - Indianapolis

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 26
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CERTIFICATIONS

Pace Project No.:
Project:

50256085
Muskegon Site

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019
Michigan Drinking Water Laboratory #9050

Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
West Virginia Certification #: 330
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 2 of 26
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SAMPLE SUMMARY

Pace Project No.:
Project:

50256085
Muskegon Site

Lab ID Sample ID Matrix Date Collected Date Received

50256085001 MW-15002 Water 05/04/20 11:10 05/05/20 08:33

50256085002 MW-15003 Water 05/04/20 12:00 05/05/20 08:33

50256085003 MW-15004 Water 05/04/20 12:40 05/05/20 08:33

50256085004 MW-15005 Water 05/04/20 13:40 05/05/20 08:33

50256085005 MW-15006 Water 05/04/20 14:40 05/05/20 08:33

50256085006 MW-15007 Water 05/04/20 15:25 05/05/20 08:33

50256085007 MW-15008 Water 05/04/20 16:10 05/05/20 08:33

50256085008 MW-15010 Water 05/04/20 16:55 05/05/20 08:33

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 3 of 26
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256085
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

50256085001 MW-15002 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085002 MW-15003 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085003 MW-15004 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085004 MW-15005 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085005 MW-15006 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085006 MW-15007 EPA 9056 3RSF

EPA 6010 2KJE

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256085
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085007 MW-15008 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

50256085008 MW-15010 EPA 9056 3RSF

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

SM 4500-H+B 1TPD

PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15002 Lab ID: 50256085001 Collected: 05/04/20 11:10 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 54.5 mg/L 05/07/20 16:01 16887-00-62.5 0.40 10
Fluoride 0.67 mg/L 05/07/20 15:41 16984-48-80.10 0.0068 1
Sulfate 0.068J mg/L 05/07/20 15:41 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 115000 ug/L 05/11/20 14:16 7440-70-205/08/20 06:301000 72.9 1
Lithium 5.6J ug/L 05/11/20 14:16 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/11/20 14:07 7440-36-005/08/20 08:261.0 0.12 1
Arsenic <0.22 ug/L 05/11/20 14:07 7440-38-205/08/20 08:261.0 0.22 1
Barium 68.0 ug/L 05/11/20 14:07 7440-39-305/08/20 08:261.0 0.20 1
Beryllium 0.027J ug/L 05/11/20 14:07 7440-41-705/08/20 08:260.20 0.020 1
Boron 295 ug/L 05/12/20 01:30 7440-42-8 N205/08/20 08:2625.0 8.3 5
Cadmium <0.022 ug/L 05/11/20 14:07 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.37J ug/L 05/11/20 14:07 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.20J ug/L 05/11/20 14:07 7440-48-405/08/20 08:261.0 0.037 1
Lead <0.029 ug/L 05/11/20 14:07 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum <0.13 ug/L 05/11/20 14:07 7439-98-705/08/20 08:261.0 0.13 1
Selenium <0.31 ug/L 05/11/20 14:07 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:07 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 09:56 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 442 mg/L 05/07/20 11:5210.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/07/20 10:46 PP2.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.8 Std. Units 05/07/20 08:34 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15003 Lab ID: 50256085002 Collected: 05/04/20 12:00 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 742 mg/L 05/08/20 11:19 16887-00-625.0 4.0 100
Fluoride 0.36 mg/L 05/07/20 16:59 16984-48-80.10 0.0068 1
Sulfate 4.5 mg/L 05/07/20 16:59 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 149000 ug/L 05/11/20 14:22 7440-70-205/08/20 06:301000 72.9 1
Lithium 8.1J ug/L 05/11/20 14:22 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/11/20 14:12 7440-36-005/08/20 08:261.0 0.12 1
Arsenic <0.22 ug/L 05/11/20 14:12 7440-38-205/08/20 08:261.0 0.22 1
Barium 119 ug/L 05/11/20 14:12 7440-39-305/08/20 08:261.0 0.20 1
Beryllium 0.025J ug/L 05/11/20 14:12 7440-41-705/08/20 08:260.20 0.020 1
Boron 259 ug/L 05/12/20 01:35 7440-42-8 N205/08/20 08:2625.0 8.3 5
Cadmium <0.022 ug/L 05/11/20 14:12 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.51J ug/L 05/11/20 14:12 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.28J ug/L 05/11/20 14:12 7440-48-405/08/20 08:261.0 0.037 1
Lead <0.029 ug/L 05/11/20 14:12 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum <0.13 ug/L 05/11/20 14:12 7439-98-705/08/20 08:261.0 0.13 1
Selenium 0.33J ug/L 05/11/20 14:12 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:12 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 09:58 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1660 mg/L 05/07/20 11:5320.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/07/20 10:46 PP2.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.7 Std. Units 05/07/20 08:41 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15004 Lab ID: 50256085003 Collected: 05/04/20 12:40 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 116 mg/L 05/08/20 11:38 16887-00-625.0 4.0 100
Fluoride 0.56 mg/L 05/07/20 17:37 16984-48-80.10 0.0068 1
Sulfate 4.3 mg/L 05/07/20 17:37 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 70700 ug/L 05/11/20 14:24 7440-70-205/08/20 06:301000 72.9 1
Lithium 2.9J ug/L 05/11/20 14:24 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.20J ug/L 05/11/20 14:16 7440-36-005/08/20 08:261.0 0.12 1
Arsenic 7.1 ug/L 05/11/20 14:16 7440-38-205/08/20 08:261.0 0.22 1
Barium 45.3 ug/L 05/11/20 14:16 7440-39-305/08/20 08:261.0 0.20 1
Beryllium 0.027J ug/L 05/11/20 14:16 7440-41-705/08/20 08:260.20 0.020 1
Boron 143 ug/L 05/11/20 14:16 7440-42-8 N205/08/20 08:265.0 1.7 1
Cadmium <0.022 ug/L 05/11/20 14:16 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.89J ug/L 05/11/20 14:16 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.44J ug/L 05/11/20 14:16 7440-48-405/08/20 08:261.0 0.037 1
Lead 0.16J ug/L 05/11/20 14:16 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 1.5 ug/L 05/11/20 14:16 7439-98-705/08/20 08:261.0 0.13 1
Selenium 0.53J ug/L 05/11/20 14:16 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:16 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:01 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 500 mg/L 05/07/20 11:5310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 10 mg/L 05/07/20 10:465.0 5.0 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.5 Std. Units 05/07/20 08:44 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15005 Lab ID: 50256085004 Collected: 05/04/20 13:40 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 9.6 mg/L 05/07/20 18:16 16887-00-60.25 0.040 1
Fluoride 0.11 mg/L 05/07/20 18:16 16984-48-80.10 0.0068 1
Sulfate 7.5 mg/L 05/07/20 18:16 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 37300 ug/L 05/11/20 14:27 7440-70-205/08/20 06:301000 72.9 1
Lithium <2.4 ug/L 05/11/20 14:27 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.57J ug/L 05/11/20 14:21 7440-36-005/08/20 08:261.0 0.12 1
Arsenic 1.3 ug/L 05/11/20 14:21 7440-38-205/08/20 08:261.0 0.22 1
Barium 71.7 ug/L 05/11/20 14:21 7440-39-305/08/20 08:261.0 0.20 1
Beryllium <0.020 ug/L 05/11/20 14:21 7440-41-705/08/20 08:260.20 0.020 1
Boron 13.1 ug/L 05/11/20 14:21 7440-42-8 N205/08/20 08:265.0 1.7 1
Cadmium 0.15J ug/L 05/11/20 14:21 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.46J ug/L 05/11/20 14:21 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.097J ug/L 05/11/20 14:21 7440-48-405/08/20 08:261.0 0.037 1
Lead 1.1 ug/L 05/11/20 14:21 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 1.7 ug/L 05/11/20 14:21 7439-98-705/08/20 08:261.0 0.13 1
Selenium <0.31 ug/L 05/11/20 14:21 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:21 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:03 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 158 mg/L 05/07/20 11:5310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 9 mg/L 05/07/20 10:465.0 5.0 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 8.0 Std. Units 05/07/20 08:50 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15006 Lab ID: 50256085005 Collected: 05/04/20 14:40 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 5.4 mg/L 05/07/20 18:55 16887-00-60.25 0.040 1
Fluoride 0.24 mg/L 05/07/20 18:55 16984-48-80.10 0.0068 1
Sulfate 8.1 mg/L 05/07/20 18:55 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 67000 ug/L 05/11/20 14:29 7440-70-205/08/20 06:301000 72.9 1
Lithium <2.4 ug/L 05/11/20 14:29 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.56J ug/L 05/11/20 14:35 7440-36-005/08/20 08:261.0 0.12 1
Arsenic 4.6 ug/L 05/11/20 14:35 7440-38-205/08/20 08:261.0 0.22 1
Barium 14.4 ug/L 05/11/20 14:35 7440-39-305/08/20 08:261.0 0.20 1
Beryllium <0.020 ug/L 05/11/20 14:35 7440-41-705/08/20 08:260.20 0.020 1
Boron 29.6 ug/L 05/12/20 01:39 7440-42-8 N205/08/20 08:265.0 1.7 1
Cadmium <0.022 ug/L 05/11/20 14:35 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.30J ug/L 05/11/20 14:35 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.41J ug/L 05/11/20 14:35 7440-48-405/08/20 08:261.0 0.037 1
Lead <0.029 ug/L 05/11/20 14:35 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 3.7 ug/L 05/11/20 14:35 7439-98-705/08/20 08:261.0 0.13 1
Selenium 0.93J ug/L 05/11/20 14:35 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:35 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:06 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 234 mg/L 05/07/20 11:5310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/07/20 10:46 PP2.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.9 Std. Units 05/07/20 08:53 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 10 of 26



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15007 Lab ID: 50256085006 Collected: 05/04/20 15:25 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 513 mg/L 05/08/20 11:58 16887-00-625.0 4.0 100
Fluoride 0.32 mg/L 05/07/20 19:33 16984-48-80.10 0.0068 1
Sulfate 3.6 mg/L 05/07/20 19:33 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 91100 ug/L 05/11/20 14:31 7440-70-205/08/20 06:301000 72.9 1
Lithium 2.6J ug/L 05/11/20 14:31 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/11/20 14:39 7440-36-005/08/20 08:261.0 0.12 1
Arsenic 2.0 ug/L 05/11/20 14:39 7440-38-205/08/20 08:261.0 0.22 1
Barium 57.9 ug/L 05/11/20 14:39 7440-39-305/08/20 08:261.0 0.20 1
Beryllium 0.024J ug/L 05/11/20 14:39 7440-41-705/08/20 08:260.20 0.020 1
Boron 76.7 ug/L 05/12/20 01:44 7440-42-8 N205/08/20 08:265.0 1.7 1
Cadmium <0.022 ug/L 05/11/20 14:39 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.55J ug/L 05/11/20 14:39 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.39J ug/L 05/11/20 14:39 7440-48-405/08/20 08:261.0 0.037 1
Lead 0.092J ug/L 05/11/20 14:39 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 2.7 ug/L 05/11/20 14:39 7439-98-705/08/20 08:261.0 0.13 1
Selenium <0.31 ug/L 05/11/20 14:39 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:39 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:15 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1180 mg/L 05/07/20 11:5420.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 2 mg/L 05/07/20 10:472.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.3 Std. Units 05/07/20 08:57 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15008 Lab ID: 50256085007 Collected: 05/04/20 16:10 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 162 mg/L 05/08/20 12:17 16887-00-625.0 4.0 100
Fluoride 0.24 mg/L 05/07/20 20:50 16984-48-80.10 0.0068 1
Sulfate 1.1 mg/L 05/07/20 20:50 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 103000 ug/L 05/11/20 14:33 7440-70-205/08/20 06:301000 72.9 1
Lithium 16.3J ug/L 05/11/20 14:33 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/11/20 14:44 7440-36-005/08/20 08:261.0 0.12 1
Arsenic 1.3 ug/L 05/11/20 14:44 7440-38-205/08/20 08:261.0 0.22 1
Barium 120 ug/L 05/11/20 14:44 7440-39-305/08/20 08:261.0 0.20 1
Beryllium <0.020 ug/L 05/11/20 14:44 7440-41-705/08/20 08:260.20 0.020 1
Boron 294 ug/L 05/12/20 01:49 7440-42-8 N205/08/20 08:2625.0 8.3 5
Cadmium <0.022 ug/L 05/11/20 14:44 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.20J ug/L 05/11/20 14:44 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.16J ug/L 05/11/20 14:44 7440-48-405/08/20 08:261.0 0.037 1
Lead <0.029 ug/L 05/11/20 14:44 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 0.37J ug/L 05/11/20 14:44 7439-98-705/08/20 08:261.0 0.13 1
Selenium <0.31 ug/L 05/11/20 14:44 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:44 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:18 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 656 mg/L 05/07/20 11:5410.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/07/20 10:47 PP2.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.9 Std. Units 05/07/20 09:00 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256085
Muskegon Site

Sample: MW-15010 Lab ID: 50256085008 Collected: 05/04/20 16:55 Received: 05/05/20 08:33 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 43.2 mg/L 05/07/20 21:48 16887-00-62.5 0.40 10
Fluoride 0.36 mg/L 05/07/20 21:29 16984-48-80.10 0.0068 1
Sulfate 1.2 mg/L 05/07/20 21:29 14808-79-80.25 0.043 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 127000 ug/L 05/11/20 14:36 7440-70-205/08/20 06:301000 72.9 1
Lithium 40.5 ug/L 05/11/20 14:36 7439-93-205/08/20 06:3020.0 2.4 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/11/20 14:48 7440-36-005/08/20 08:261.0 0.12 1
Arsenic <0.22 ug/L 05/11/20 14:48 7440-38-205/08/20 08:261.0 0.22 1
Barium 55.3 ug/L 05/11/20 14:48 7440-39-305/08/20 08:261.0 0.20 1
Beryllium <0.020 ug/L 05/11/20 14:48 7440-41-705/08/20 08:260.20 0.020 1
Boron 638 ug/L 05/12/20 01:53 7440-42-8 N205/08/20 08:2650.0 16.6 10
Cadmium <0.022 ug/L 05/11/20 14:48 7440-43-905/08/20 08:260.20 0.022 1
Chromium 0.26J ug/L 05/11/20 14:48 7440-47-305/08/20 08:261.0 0.10 1
Cobalt 0.19J ug/L 05/11/20 14:48 7440-48-405/08/20 08:261.0 0.037 1
Lead <0.029 ug/L 05/11/20 14:48 7439-92-105/08/20 08:261.0 0.029 1
Molybdenum 1.1 ug/L 05/11/20 14:48 7439-98-705/08/20 08:261.0 0.13 1
Selenium <0.31 ug/L 05/11/20 14:48 7782-49-205/08/20 08:261.0 0.31 1
Thallium <0.040 ug/L 05/11/20 14:48 7440-28-005/08/20 08:261.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 10:20 7439-97-605/12/20 10:190.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 471 mg/L 05/07/20 11:5410.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/07/20 10:47 PP2.5 2.5 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Indianapolis

4500H+ pH, Electrometric

pH at 25 Degrees C 7.6 Std. Units 05/07/20 09:03 H30.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560791
EPA 9056

EPA 9056
9056 IC Anions

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2585929
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.040 0.25 05/07/20 15:030.040
Fluoride mg/L <0.0068 0.10 05/07/20 15:030.0068
Sulfate mg/L <0.043 0.25 05/07/20 15:030.043

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2585930LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 1.21.2 97 80-120
Fluoride mg/L 0.500.5 99 80-120
Sulfate mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2585931MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256364003

2585932

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 125 106 80-120103 1 15125409 542 538
Fluoride mg/L 0.5 102 80-120103 1 150.5ND 0.57 0.57
Sulfate mg/L 250 109 80-120106 0 152501520 1800 1790

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560768
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2585720
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Mercury ug/L <0.080 0.20 05/13/20 09:140.080

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2585721LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.05 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2585722MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50255919002

2585723

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 75-125101 0 205ND 5.0 5.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560471
EPA 3010

EPA 6010
6010 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2584205
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Calcium ug/L <72.9 1000 05/11/20 13:3272.9
Lithium ug/L <2.4 20.0 05/11/20 13:322.4

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2584206LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 80-120
Lithium ug/L 10301000 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2584207MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256079003

2584208

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 107 75-125102 1 201000037600 48300 47800
Lithium ug/L 1000 104 75-125104 0 201000<20.0 1040 1040

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560743
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2585606
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Antimony ug/L <0.12 1.0 05/11/20 13:580.12
Arsenic ug/L <0.22 1.0 05/11/20 13:580.22
Barium ug/L <0.20 1.0 05/11/20 13:580.20
Beryllium ug/L <0.020 0.20 05/11/20 13:580.020
Boron ug/L <1.7 5.0 N205/11/20 13:581.7
Cadmium ug/L <0.022 0.20 05/11/20 13:580.022
Chromium ug/L <0.10 1.0 05/11/20 13:580.10
Cobalt ug/L <0.037 1.0 05/11/20 13:580.037
Lead ug/L <0.029 1.0 05/11/20 13:580.029
Molybdenum ug/L <0.13 1.0 05/11/20 13:580.13
Selenium ug/L <0.31 1.0 05/11/20 13:580.31
Thallium ug/L <0.040 1.0 05/11/20 13:580.040

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2585607LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 41.340 103 80-120
Arsenic ug/L 39.040 97 80-120
Barium ug/L 38.140 95 80-120
Beryllium ug/L 37.340 93 80-120
Boron ug/L 40.9 N240 102 80-120
Cadmium ug/L 38.340 96 80-120
Chromium ug/L 39.940 100 80-120
Cobalt ug/L 40.240 101 80-120
Lead ug/L 39.240 98 80-120
Molybdenum ug/L 37.240 93 80-120
Selenium ug/L 39.740 99 80-120
Thallium ug/L 40.940 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2585608MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256079003

2585609

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 102 75-12596 6 2040<1.0 40.8 38.6
Arsenic ug/L 40 97 75-12596 2 2040<1.0 39.2 38.6
Barium ug/L 40 94 75-12594 0 20405.7 43.4 43.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2585608MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256079003

2585609

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Beryllium ug/L 40 93 75-12592 1 2040<0.20 37.2 37.0
Boron ug/L CH,N240 97 75-12598 0 204023.9 62.7 62.9
Cadmium ug/L 40 95 75-12594 1 2040<0.20 38.2 37.8
Chromium ug/L 40 99 75-12598 1 2040<2.0 40.1 39.8
Cobalt ug/L 40 97 75-12597 1 2040<1.0 38.7 38.9
Lead ug/L 40 98 75-12597 0 2040<1.0 39.2 39.0
Molybdenum ug/L 40 94 75-12594 0 2040<1.0 37.7 37.9
Selenium ug/L 40 99 75-12598 2 2040<1.0 39.8 39.2
Thallium ug/L 40 102 75-125102 0 2040<1.0 40.8 40.7

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560763
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2585700
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/07/20 11:5210.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2585701LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 282300 94 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256085001
2585702SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 448 1 10442

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256307005
2585703SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 305 0 10304

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/14/2020 10:57 AM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 19 of 26



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560729
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2585529
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 05/07/20 10:462.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2585530LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 92100 92 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256085003
2585800SAMPLE DUPLICATE:

Total Suspended Solids mg/L 12 R118 1010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256257001
2585801SAMPLE DUPLICATE:

Total Suspended Solids mg/L 260 4 10250
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256085
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560708
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256085001, 50256085002, 50256085003, 50256085004, 50256085005, 50256085006, 50256085007,

50256085008

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256085001
2585474SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H30 27.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256287001
2585475SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.6 H31 27.7
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QUALIFIERS

Pace Project No.:
Project:

50256085
Muskegon Site

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.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

Sample was received or analysis requested beyond the recognized method holding time.H3
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2

The mass of dried residue obtained did not meet the test method requirements based on volume used.PP
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256085
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256085001 560791MW-15002 EPA 9056
50256085002 560791MW-15003 EPA 9056
50256085003 560791MW-15004 EPA 9056
50256085004 560791MW-15005 EPA 9056
50256085005 560791MW-15006 EPA 9056
50256085006 560791MW-15007 EPA 9056
50256085007 560791MW-15008 EPA 9056
50256085008 560791MW-15010 EPA 9056

50256085001 560471 561274MW-15002 EPA 3010 EPA 6010
50256085002 560471 561274MW-15003 EPA 3010 EPA 6010
50256085003 560471 561274MW-15004 EPA 3010 EPA 6010
50256085004 560471 561274MW-15005 EPA 3010 EPA 6010
50256085005 560471 561274MW-15006 EPA 3010 EPA 6010
50256085006 560471 561274MW-15007 EPA 3010 EPA 6010
50256085007 560471 561274MW-15008 EPA 3010 EPA 6010
50256085008 560471 561274MW-15010 EPA 3010 EPA 6010

50256085001 560743 561160MW-15002 EPA 200.2 EPA 6020
50256085002 560743 561160MW-15003 EPA 200.2 EPA 6020
50256085003 560743 561160MW-15004 EPA 200.2 EPA 6020
50256085004 560743 561160MW-15005 EPA 200.2 EPA 6020
50256085005 560743 561160MW-15006 EPA 200.2 EPA 6020
50256085006 560743 561160MW-15007 EPA 200.2 EPA 6020
50256085007 560743 561160MW-15008 EPA 200.2 EPA 6020
50256085008 560743 561160MW-15010 EPA 200.2 EPA 6020

50256085001 560768 561636MW-15002 EPA 7470 EPA 7470
50256085002 560768 561636MW-15003 EPA 7470 EPA 7470
50256085003 560768 561636MW-15004 EPA 7470 EPA 7470
50256085004 560768 561636MW-15005 EPA 7470 EPA 7470
50256085005 560768 561636MW-15006 EPA 7470 EPA 7470
50256085006 560768 561636MW-15007 EPA 7470 EPA 7470
50256085007 560768 561636MW-15008 EPA 7470 EPA 7470
50256085008 560768 561636MW-15010 EPA 7470 EPA 7470

50256085001 560763MW-15002 SM 2540C
50256085002 560763MW-15003 SM 2540C
50256085003 560763MW-15004 SM 2540C
50256085004 560763MW-15005 SM 2540C
50256085005 560763MW-15006 SM 2540C
50256085006 560763MW-15007 SM 2540C
50256085007 560763MW-15008 SM 2540C
50256085008 560763MW-15010 SM 2540C

50256085001 560729MW-15002 SM 2540D
50256085002 560729MW-15003 SM 2540D
50256085003 560729MW-15004 SM 2540D
50256085004 560729MW-15005 SM 2540D
50256085005 560729MW-15006 SM 2540D
50256085006 560729MW-15007 SM 2540D
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256085
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256085007 560729MW-15008 SM 2540D
50256085008 560729MW-15010 SM 2540D

50256085001 560708MW-15002 SM 4500-H+B
50256085002 560708MW-15003 SM 4500-H+B
50256085003 560708MW-15004 SM 4500-H+B
50256085004 560708MW-15005 SM 4500-H+B
50256085005 560708MW-15006 SM 4500-H+B
50256085006 560708MW-15007 SM 4500-H+B
50256085007 560708MW-15008 SM 4500-H+B
50256085008 560708MW-15010 SM 4500-H+B
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May 18, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50256557

50256557
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 07, 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 - Grand Rapids
• Pace Analytical Services - Indianapolis

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 57



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

50256557
Muskegon Site

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019
Michigan Drinking Water Laboratory #9050

Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
West Virginia Certification #: 330
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
5560 Corporate Exchange Ct SE, Grand Rapids, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034
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SAMPLE SUMMARY

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Matrix Date Collected Date Received

50256557001 MW-15022 Water 05/05/20 10:50 05/07/20 16:10

50256557002 MW-15021 Water 05/05/20 11:25 05/07/20 16:10

50256557003 MW-17006 Water 05/05/20 12:00 05/07/20 16:10

50256557004 MW-15020 Water 05/05/20 14:05 05/07/20 16:10

50256557005 MW-15019 Water 05/05/20 16:10 05/07/20 16:10

50256557006 MW-17005 Water 05/05/20 14:50 05/07/20 16:10

50256557007 MW-17004 Water 05/05/20 15:30 05/07/20 16:10

50256557008 MW-15019D Water 05/05/20 16:30 05/07/20 16:10

50256557009 MW-15013 Water 05/07/20 08:50 05/07/20 16:10

50256557010 MW-15012 Water 05/07/20 10:15 05/07/20 16:10

50256557011 MW-15011 Water 05/07/20 11:40 05/07/20 16:10

50256557012 MW-15009 Water 05/07/20 12:50 05/07/20 16:10

50256557013 MW-15023 Water 05/06/20 08:35 05/07/20 16:10

50256557014 MW-17003 Water 05/06/20 10:00 05/07/20 16:10

50256557015 MW-15018 Water 05/06/20 11:00 05/07/20 16:10

50256557016 MW-15017 Water 05/06/20 12:00 05/07/20 16:10

50256557017 MW-17002 Water 05/06/20 13:00 05/07/20 16:10

50256557018 MW-17001 Water 05/06/20 14:10 05/07/20 16:10

50256557019 MW-15016 Water 05/06/20 14:55 05/07/20 16:10

50256557020 MW-15015 Water 05/06/20 16:00 05/07/20 16:10

50256557021 MW-15014 Water 05/06/20 16:50 05/07/20 16:10
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

50256557001 MW-15022 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557002 MW-15021 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557003 MW-17006 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557004 MW-15020 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557005 MW-15019 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557006 MW-17005 EPA 9056 3NPW

SM 4500-H+B 1NRC
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557007 MW-17004 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557008 MW-15019D EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1MMS

50256557009 MW-15013 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557010 MW-15012 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557011 MW-15011 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557012 MW-15009 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557013 MW-15023 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557014 MW-17003 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557015 MW-15018 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557016 MW-15017 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

SM 2540D 1MMS

50256557017 MW-17002 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557018 MW-17001 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557019 MW-15016 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557020 MW-15015 EPA 9056 3NPW

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS

50256557021 MW-15014 EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1SKK

SM 2540D 1MMS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15022 Lab ID: 50256557001 Collected: 05/05/20 10:50 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 36.7 mg/L 05/11/20 11:51 16887-00-65.0 0.31 20
Fluoride 0.38 mg/L 05/11/20 11:05 16984-48-80.10 0.0026 1
Sulfate 587 mg/L 05/12/20 09:33 14808-79-825.0 4.1 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.7 Std. Units 05/08/20 10:56 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 172000 ug/L 05/14/20 02:58 7440-70-205/11/20 06:151000 130 1
Lithium 22.6 ug/L 05/14/20 02:58 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 05:38 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.60J ug/L 05/12/20 05:38 7440-38-205/11/20 11:181.0 0.22 1
Barium 135 ug/L 05/12/20 05:38 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 05:38 7440-41-705/11/20 11:180.20 0.020 1
Boron 8310 ug/L 05/13/20 00:34 7440-42-8 N205/11/20 11:181000 332 200
Cadmium <0.022 ug/L 05/12/20 05:38 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.26J ug/L 05/12/20 05:38 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.19J ug/L 05/12/20 05:38 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 05:38 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 3.6 ug/L 05/12/20 05:38 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 05:38 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 05:38 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:06 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1140 mg/L 05/11/20 12:1120.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/11/20 10:20 PP2.5 2.5 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15021 Lab ID: 50256557002 Collected: 05/05/20 11:25 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 125 mg/L 05/11/20 12:52 16887-00-65.0 0.31 20
Fluoride 0.013J mg/L 05/11/20 12:37 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 12:37 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.1 Std. Units 05/08/20 11:01 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 101000 ug/L 05/14/20 03:00 7440-70-205/11/20 06:151000 130 1
Lithium <4.1 ug/L 05/14/20 03:00 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:00 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.60J ug/L 05/12/20 06:00 7440-38-205/11/20 11:181.0 0.22 1
Barium 236 ug/L 05/13/20 03:01 7440-39-305/11/20 11:182.0 0.39 2
Beryllium 0.024J ug/L 05/12/20 06:00 7440-41-705/11/20 11:180.20 0.020 1
Boron 1080 ug/L 05/13/20 00:57 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium <0.022 ug/L 05/12/20 06:00 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.71J ug/L 05/12/20 06:00 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.47J ug/L 05/12/20 06:00 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:00 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/12/20 06:00 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:00 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:00 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:08 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 543 mg/L 05/11/20 12:1210.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/11/20 10:20 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 10 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17006 Lab ID: 50256557003 Collected: 05/05/20 12:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 25.4 mg/L 05/11/20 13:53 16887-00-65.0 0.31 20
Fluoride 0.022J mg/L 05/11/20 13:38 16984-48-80.10 0.0026 1
Sulfate 182 mg/L 05/11/20 13:53 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.4 Std. Units 05/08/20 11:04 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 153000 ug/L 05/14/20 03:02 7440-70-205/11/20 06:151000 130 1
Lithium 37.9 ug/L 05/14/20 03:02 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:05 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 5.7 ug/L 05/12/20 06:05 7440-38-205/11/20 11:181.0 0.22 1
Barium 129 ug/L 05/12/20 06:05 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:05 7440-41-705/11/20 11:180.20 0.020 1
Boron 745 ug/L 05/13/20 01:01 7440-42-8 N205/11/20 11:18100 33.2 20
Cadmium <0.022 ug/L 05/12/20 06:05 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.21J ug/L 05/12/20 06:05 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.17J ug/L 05/12/20 06:05 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:05 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 1.6 ug/L 05/12/20 06:05 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:05 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:05 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:15 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 631 mg/L 05/11/20 12:1610.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/11/20 10:21 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 11 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15020 Lab ID: 50256557004 Collected: 05/05/20 14:05 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 162 mg/L 05/11/20 14:23 16887-00-65.0 0.31 20
Fluoride 0.015J mg/L 05/11/20 14:08 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 14:08 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.8 Std. Units 05/08/20 11:08 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 127000 ug/L 05/14/20 03:16 7440-70-205/11/20 06:151000 130 1
Lithium 9.5J ug/L 05/14/20 03:16 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:09 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.45J ug/L 05/12/20 06:09 7440-38-205/11/20 11:181.0 0.22 1
Barium 393 ug/L 05/13/20 03:05 7440-39-305/11/20 11:185.0 0.98 5
Beryllium <0.020 ug/L 05/12/20 06:09 7440-41-705/11/20 11:180.20 0.020 1
Boron 815 ug/L 05/13/20 01:06 7440-42-8 N205/11/20 11:18100 33.2 20
Cadmium <0.022 ug/L 05/12/20 06:09 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.54J ug/L 05/12/20 06:09 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.63J ug/L 05/12/20 06:09 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:09 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/12/20 06:09 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:09 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:09 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:18 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 634 mg/L 05/11/20 12:1620.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 69 mg/L 05/11/20 10:2116.7 16.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 12 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15019 Lab ID: 50256557005 Collected: 05/05/20 16:10 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 79.6 mg/L 05/11/20 14:54 16887-00-65.0 0.31 20
Fluoride 0.051J mg/L 05/11/20 14:39 16984-48-80.10 0.0026 1
Sulfate 0.13J mg/L 05/11/20 14:39 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.9 Std. Units 05/08/20 11:12 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 106000 ug/L 05/14/20 03:19 7440-70-205/11/20 06:151000 130 1
Lithium 20.0 ug/L 05/14/20 03:19 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:14 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.40J ug/L 05/12/20 06:14 7440-38-205/11/20 11:181.0 0.22 1
Barium 174 ug/L 05/12/20 06:14 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:14 7440-41-705/11/20 11:180.20 0.020 1
Boron 837 ug/L 05/13/20 01:10 7440-42-8 N205/11/20 11:18100 33.2 20
Cadmium <0.022 ug/L 05/12/20 06:14 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.64J ug/L 05/12/20 06:14 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.76J ug/L 05/12/20 06:14 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:14 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/12/20 06:14 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.36J ug/L 05/12/20 06:14 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:14 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:20 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 481 mg/L 05/11/20 12:1710.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 46 mg/L 05/11/20 10:2112.5 12.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 13 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17005 Lab ID: 50256557006 Collected: 05/05/20 14:50 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 20.4 mg/L 05/11/20 15:23 16887-00-65.0 0.31 20
Fluoride 0.022J mg/L 05/11/20 15:08 16984-48-80.10 0.0026 1
Sulfate 589 mg/L 05/12/20 10:18 14808-79-825.0 4.1 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.1 Std. Units 05/08/20 11:16 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 343000 ug/L 05/14/20 03:57 7440-70-205/11/20 06:155000 650 5
Lithium 47.5 ug/L 05/14/20 03:21 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:18 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.31J ug/L 05/12/20 06:18 7440-38-205/11/20 11:181.0 0.22 1
Barium 456 ug/L 05/13/20 03:10 7440-39-305/11/20 11:185.0 0.98 5
Beryllium <0.020 ug/L 05/12/20 06:18 7440-41-705/11/20 11:180.20 0.020 1
Boron 1450 ug/L 05/13/20 01:15 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium <0.022 ug/L 05/12/20 06:18 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.32J ug/L 05/12/20 06:18 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.36J ug/L 05/12/20 06:18 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:18 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 0.29J ug/L 05/12/20 06:18 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:18 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:18 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:23 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1390 mg/L 05/11/20 12:1720.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 49 mg/L 05/11/20 10:2112.5 12.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 14 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17004 Lab ID: 50256557007 Collected: 05/05/20 15:30 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 16.7 mg/L 05/11/20 15:54 16887-00-65.0 0.31 20
Fluoride 0.089J mg/L 05/11/20 15:39 16984-48-80.10 0.0026 1
Sulfate 104 mg/L 05/11/20 15:54 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.7 Std. Units 05/08/20 11:19 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 126000 ug/L 05/14/20 03:23 7440-70-205/11/20 06:151000 130 1
Lithium 15.2J ug/L 05/14/20 03:23 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:32 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 5.3 ug/L 05/12/20 06:32 7440-38-205/11/20 11:181.0 0.22 1
Barium 253 ug/L 05/13/20 03:14 7440-39-305/11/20 11:182.0 0.39 2
Beryllium <0.020 ug/L 05/12/20 06:32 7440-41-705/11/20 11:180.20 0.020 1
Boron 542 ug/L 05/13/20 01:29 7440-42-8 N205/11/20 11:1850.0 16.6 10
Cadmium <0.022 ug/L 05/12/20 06:32 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.17J ug/L 05/12/20 06:32 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.16J ug/L 05/12/20 06:32 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:32 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 0.80J ug/L 05/12/20 06:32 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:32 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:32 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:30 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 490 mg/L 05/11/20 12:1810.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/11/20 10:21 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 15 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15019D Lab ID: 50256557008 Collected: 05/05/20 16:30 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 74.5 mg/L 05/11/20 16:55 16887-00-65.0 0.31 20
Fluoride 0.052J mg/L 05/11/20 16:40 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 16:40 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.9 Std. Units 05/08/20 11:25 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 109000 ug/L 05/14/20 03:25 7440-70-205/11/20 06:151000 130 1
Lithium 23.4 ug/L 05/14/20 03:25 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:37 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.48J ug/L 05/12/20 06:37 7440-38-205/11/20 11:181.0 0.22 1
Barium 171 ug/L 05/12/20 06:37 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:37 7440-41-705/11/20 11:180.20 0.020 1
Boron 814 ug/L 05/13/20 01:33 7440-42-8 N205/11/20 11:18100 33.2 20
Cadmium <0.022 ug/L 05/12/20 06:37 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.63J ug/L 05/12/20 06:37 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.75J ug/L 05/12/20 06:37 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:37 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/12/20 06:37 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.34J ug/L 05/12/20 06:37 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:37 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:32 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 490 mg/L 05/11/20 12:1910.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 59 mg/L 05/12/20 16:0025.0 25.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15013 Lab ID: 50256557009 Collected: 05/07/20 08:50 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 21.2 mg/L 05/11/20 17:25 16887-00-65.0 0.31 20
Fluoride 0.28 mg/L 05/11/20 17:10 16984-48-80.10 0.0026 1
Sulfate 226 mg/L 05/11/20 17:25 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 8.7 Std. Units 05/08/20 11:29 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 66400 ug/L 05/14/20 03:27 7440-70-205/11/20 06:151000 130 1
Lithium 17.3J ug/L 05/14/20 03:27 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:41 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 1.3 ug/L 05/12/20 06:41 7440-38-205/11/20 11:181.0 0.22 1
Barium 39.6 ug/L 05/12/20 06:41 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:41 7440-41-705/11/20 11:180.20 0.020 1
Boron 1230 ug/L 05/13/20 01:38 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium <0.022 ug/L 05/12/20 06:41 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.14J ug/L 05/12/20 06:41 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.082J ug/L 05/12/20 06:41 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:41 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 77.2 ug/L 05/12/20 06:41 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.90J ug/L 05/12/20 06:41 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:41 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:35 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 451 mg/L 05/13/20 15:0310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/13/20 15:10 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 17 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15012 Lab ID: 50256557010 Collected: 05/07/20 10:15 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 20.5 mg/L 05/11/20 17:56 16887-00-65.0 0.31 20
Fluoride 0.12 mg/L 05/11/20 17:41 16984-48-80.10 0.0026 1
Sulfate 768 mg/L 05/12/20 10:33 14808-79-825.0 4.1 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 9.4 Std. Units 05/08/20 13:25 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 250000 ug/L 05/14/20 03:59 7440-70-205/11/20 06:155000 650 5
Lithium 26.6 ug/L 05/14/20 03:29 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.18J ug/L 05/12/20 06:46 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 2.3 ug/L 05/12/20 06:46 7440-38-205/11/20 11:181.0 0.22 1
Barium 234 ug/L 05/13/20 03:19 7440-39-305/11/20 11:182.0 0.39 2
Beryllium <0.020 ug/L 05/12/20 06:46 7440-41-705/11/20 11:180.20 0.020 1
Boron 1470 ug/L 05/13/20 01:42 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium 0.029J ug/L 05/12/20 06:46 7440-43-905/11/20 11:180.20 0.022 1
Chromium <0.10 ug/L 05/12/20 06:46 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.26J ug/L 05/12/20 06:46 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:46 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 245 ug/L 05/13/20 03:19 7439-98-705/11/20 11:182.0 0.26 2
Selenium 1.4 ug/L 05/12/20 06:46 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:46 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:37 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1260 mg/L 05/13/20 15:0320.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/13/20 15:10 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 18 of 57
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15011 Lab ID: 50256557011 Collected: 05/07/20 11:40 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 30.5 mg/L 05/11/20 18:26 16887-00-65.0 0.31 20
Fluoride 0.18 mg/L 05/11/20 18:11 16984-48-80.10 0.0026 1
Sulfate 109 mg/L 05/11/20 18:26 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 8.4 Std. Units 05/08/20 13:32 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 90100 ug/L 05/14/20 03:31 7440-70-205/11/20 06:151000 130 1
Lithium 20.2 ug/L 05/14/20 03:31 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:50 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.84J ug/L 05/12/20 06:50 7440-38-205/11/20 11:181.0 0.22 1
Barium 55.2 ug/L 05/12/20 06:50 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:50 7440-41-705/11/20 11:180.20 0.020 1
Boron 1870 ug/L 05/13/20 01:47 7440-42-8 N205/11/20 11:18250 83.0 50
Cadmium <0.022 ug/L 05/12/20 06:50 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.18J ug/L 05/12/20 06:50 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.15J ug/L 05/12/20 06:50 7440-48-405/11/20 11:181.0 0.037 1
Lead 0.041J ug/L 05/12/20 06:50 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 1.3 ug/L 05/12/20 06:50 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.34J ug/L 05/12/20 06:50 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:50 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:40 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 464 mg/L 05/13/20 15:0310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/13/20 15:11 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15009 Lab ID: 50256557012 Collected: 05/07/20 12:50 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 134 mg/L 05/11/20 18:56 16887-00-65.0 0.31 20
Fluoride 0.037J mg/L 05/11/20 18:42 16984-48-80.10 0.0026 1
Sulfate 17.0 mg/L 05/11/20 18:42 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 8.2 Std. Units 05/08/20 13:37 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 96900 ug/L 05/14/20 03:34 7440-70-205/11/20 06:151000 130 1
Lithium 63.9 ug/L 05/14/20 03:34 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 06:55 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 1.4 ug/L 05/12/20 06:55 7440-38-205/11/20 11:181.0 0.22 1
Barium 63.6 ug/L 05/12/20 06:55 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 06:55 7440-41-705/11/20 11:180.20 0.020 1
Boron 1560 ug/L 05/13/20 01:52 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium <0.022 ug/L 05/12/20 06:55 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.19J ug/L 05/12/20 06:55 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.16J ug/L 05/12/20 06:55 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 06:55 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 0.56J ug/L 05/12/20 06:55 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 06:55 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 06:55 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:42 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 502 mg/L 05/13/20 15:0310.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/13/20 15:12 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15023 Lab ID: 50256557013 Collected: 05/06/20 08:35 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 15.0 mg/L 05/11/20 19:57 16887-00-65.0 0.31 20
Fluoride 0.12 mg/L 05/11/20 19:42 16984-48-80.10 0.0026 1
Sulfate 113 mg/L 05/11/20 19:57 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.8 Std. Units 05/08/20 13:42 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 85100 ug/L 05/14/20 03:36 7440-70-205/11/20 06:151000 130 1
Lithium 17.8J ug/L 05/14/20 03:36 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:00 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.59J ug/L 05/12/20 07:00 7440-38-205/11/20 11:181.0 0.22 1
Barium 78.3 ug/L 05/12/20 07:00 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 07:00 7440-41-705/11/20 11:180.20 0.020 1
Boron 717 ug/L 05/13/20 01:56 7440-42-8 N205/11/20 11:1850.0 16.6 10
Cadmium <0.022 ug/L 05/12/20 07:00 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.26J ug/L 05/12/20 07:00 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.11J ug/L 05/12/20 07:00 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:00 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 6.2 ug/L 05/12/20 07:00 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.32J ug/L 05/12/20 07:00 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:00 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:45 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 384 mg/L 05/12/20 16:4510.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/12/20 16:01 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17003 Lab ID: 50256557014 Collected: 05/06/20 10:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 17.1 mg/L 05/11/20 20:27 16887-00-65.0 0.31 20
Fluoride 0.081J mg/L 05/11/20 20:12 16984-48-80.10 0.0026 1
Sulfate 24.1 mg/L 05/11/20 20:27 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.6 Std. Units 05/08/20 13:48 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 93900 ug/L 05/14/20 03:42 7440-70-205/11/20 06:151000 130 1
Lithium 19.3J ug/L 05/14/20 03:42 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:04 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 21.1 ug/L 05/12/20 07:04 7440-38-205/11/20 11:181.0 0.22 1
Barium 109 ug/L 05/12/20 07:04 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 07:04 7440-41-705/11/20 11:180.20 0.020 1
Boron 403 ug/L 05/13/20 02:01 7440-42-8 N205/11/20 11:1825.0 8.3 5
Cadmium <0.022 ug/L 05/12/20 07:04 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.16J ug/L 05/12/20 07:04 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.12J ug/L 05/12/20 07:04 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:04 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 11.2 ug/L 05/12/20 07:04 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 07:04 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:04 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:47 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 373 mg/L 05/12/20 17:3010.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/12/20 16:01 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15018 Lab ID: 50256557015 Collected: 05/06/20 11:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 57.0 mg/L 05/11/20 20:58 16887-00-65.0 0.31 20
Fluoride 0.13 mg/L 05/11/20 20:43 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 20:43 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.0 Std. Units 05/08/20 13:52 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 106000 ug/L 05/14/20 03:44 7440-70-205/11/20 06:151000 130 1
Lithium 23.9 ug/L 05/14/20 03:44 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:09 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.46J ug/L 05/12/20 07:09 7440-38-205/11/20 11:181.0 0.22 1
Barium 154 ug/L 05/12/20 07:09 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/12/20 07:09 7440-41-705/11/20 11:180.20 0.020 1
Boron 541 ug/L 05/13/20 02:05 7440-42-8 N205/11/20 11:1850.0 16.6 10
Cadmium <0.022 ug/L 05/12/20 07:09 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.35J ug/L 05/12/20 07:09 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.35J ug/L 05/12/20 07:09 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:09 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/12/20 07:09 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.44J ug/L 05/12/20 07:09 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:09 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:49 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 424 mg/L 05/12/20 17:3110.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 43 mg/L 05/12/20 16:0116.7 16.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15017 Lab ID: 50256557016 Collected: 05/06/20 12:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 229 mg/L 05/12/20 10:48 16887-00-625.0 1.6 100
Fluoride <0.0026 mg/L 05/11/20 21:13 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 21:13 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.7 Std. Units 05/08/20 13:59 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 249000 ug/L 05/14/20 04:01 7440-70-205/11/20 06:155000 650 5
Lithium 11.2J ug/L 05/14/20 03:46 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:13 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 2.1 ug/L 05/12/20 07:13 7440-38-205/11/20 11:181.0 0.22 1
Barium 1010 ug/L 05/13/20 02:10 7440-39-305/11/20 11:1810.0 2.0 10
Beryllium 0.020J ug/L 05/12/20 07:13 7440-41-705/11/20 11:180.20 0.020 1
Boron 87.6 ug/L 05/13/20 02:24 7440-42-8 N205/11/20 11:185.0 1.7 1
Cadmium <0.022 ug/L 05/12/20 07:13 7440-43-905/11/20 11:180.20 0.022 1
Chromium 2.9 ug/L 05/12/20 07:13 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 1.3 ug/L 05/12/20 07:13 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:13 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 0.20J ug/L 05/12/20 07:13 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.56J ug/L 05/12/20 07:13 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:13 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 11:52 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1120 mg/L 05/12/20 17:3120.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 137 mg/L 05/12/20 16:0125.0 25.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17002 Lab ID: 50256557017 Collected: 05/06/20 13:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 7.5 mg/L 05/11/20 21:44 16887-00-60.25 0.016 1
Fluoride 0.16 mg/L 05/11/20 21:44 16984-48-80.10 0.0026 1
Sulfate 483 mg/L 05/12/20 11:03 14808-79-825.0 4.1 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.1 Std. Units 05/08/20 14:05 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 254000 ug/L 05/14/20 04:07 7440-70-205/11/20 06:155000 650 5
Lithium 141 ug/L 05/14/20 03:48 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:27 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.59J ug/L 05/12/20 07:27 7440-38-205/11/20 11:181.0 0.22 1
Barium 135 ug/L 05/12/20 07:27 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/13/20 03:23 7440-41-705/11/20 11:180.20 0.020 1
Boron 10800 ug/L 05/13/20 02:28 7440-42-8 N205/11/20 11:181000 332 200
Cadmium <0.022 ug/L 05/12/20 07:27 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.15J ug/L 05/12/20 07:27 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.30J ug/L 05/12/20 07:27 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:27 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 2.7 ug/L 05/13/20 03:23 7439-98-705/11/20 11:181.0 0.13 1
Selenium <0.31 ug/L 05/12/20 07:27 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:27 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 12:02 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1060 mg/L 05/12/20 17:3110.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/12/20 16:01 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-17001 Lab ID: 50256557018 Collected: 05/06/20 14:10 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 30.6 mg/L 05/11/20 22:59 16887-00-65.0 0.31 20
Fluoride 0.097J mg/L 05/11/20 22:44 16984-48-80.10 0.0026 1
Sulfate 138 mg/L 05/11/20 22:59 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.4 Std. Units 05/08/20 14:11 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 167000 ug/L 05/14/20 03:50 7440-70-205/11/20 06:151000 130 1
Lithium 76.8 ug/L 05/14/20 03:50 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:32 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 0.72J ug/L 05/12/20 07:32 7440-38-205/11/20 11:181.0 0.22 1
Barium 92.1 ug/L 05/12/20 07:32 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/13/20 03:28 7440-41-705/11/20 11:180.20 0.020 1
Boron 1780 ug/L 05/13/20 02:33 7440-42-8 N205/11/20 11:18125 41.5 25
Cadmium <0.022 ug/L 05/12/20 07:32 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.18J ug/L 05/12/20 07:32 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.21J ug/L 05/12/20 07:32 7440-48-405/11/20 11:181.0 0.037 1
Lead <0.029 ug/L 05/12/20 07:32 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 0.76J ug/L 05/13/20 03:28 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.31J ug/L 05/12/20 07:32 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:32 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 12:04 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 682 mg/L 05/12/20 17:3110.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/12/20 16:01 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15016 Lab ID: 50256557019 Collected: 05/06/20 14:55 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 239 mg/L 05/11/20 23:29 16887-00-65.0 0.31 20
Fluoride <0.0026 mg/L 05/11/20 23:14 16984-48-80.10 0.0026 1
Sulfate <0.041 mg/L 05/11/20 23:14 14808-79-80.25 0.041 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.7 Std. Units 05/08/20 14:21 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 176000 ug/L 05/14/20 03:52 7440-70-205/11/20 06:151000 130 1
Lithium 8.7J ug/L 05/14/20 03:52 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.12 ug/L 05/12/20 07:36 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 1.6 ug/L 05/12/20 07:36 7440-38-205/11/20 11:181.0 0.22 1
Barium 678 ug/L 05/13/20 02:38 7440-39-305/11/20 11:185.0 0.98 5
Beryllium <0.020 ug/L 05/13/20 02:42 7440-41-705/11/20 11:180.20 0.020 1
Boron 89.4 ug/L 05/13/20 02:42 7440-42-8 N205/11/20 11:185.0 1.7 1
Cadmium <0.022 ug/L 05/12/20 07:36 7440-43-905/11/20 11:180.20 0.022 1
Chromium 1.5 ug/L 05/12/20 07:36 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 1.6 ug/L 05/12/20 07:36 7440-48-405/11/20 11:181.0 0.037 1
Lead 0.045J ug/L 05/12/20 07:36 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum <0.13 ug/L 05/13/20 02:42 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.47J ug/L 05/12/20 07:36 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:36 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 12:07 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 944 mg/L 05/12/20 17:3120.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 111 mg/L 05/12/20 16:0125.0 25.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15015 Lab ID: 50256557020 Collected: 05/06/20 16:00 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 18.6 mg/L 05/12/20 00:00 16887-00-65.0 0.31 20
Fluoride 0.14 mg/L 05/11/20 23:45 16984-48-80.10 0.0026 1
Sulfate 291 mg/L 05/12/20 00:00 14808-79-85.0 0.82 20

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 8.1 Std. Units 05/08/20 14:35 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 128000 ug/L 05/14/20 03:55 7440-70-205/11/20 06:151000 130 1
Lithium 21.7 ug/L 05/14/20 03:55 7439-93-205/11/20 06:1520.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.18J ug/L 05/12/20 07:41 7440-36-005/11/20 11:181.0 0.12 1
Arsenic 6.6 ug/L 05/12/20 07:41 7440-38-205/11/20 11:181.0 0.22 1
Barium 135 ug/L 05/12/20 07:41 7440-39-305/11/20 11:181.0 0.20 1
Beryllium <0.020 ug/L 05/13/20 03:33 7440-41-705/11/20 11:180.20 0.020 1
Boron 512 ug/L 05/13/20 02:47 7440-42-8 N205/11/20 11:1850.0 16.6 10
Cadmium <0.022 ug/L 05/12/20 07:41 7440-43-905/11/20 11:180.20 0.022 1
Chromium 0.16J ug/L 05/12/20 07:41 7440-47-305/11/20 11:181.0 0.10 1
Cobalt 0.16J ug/L 05/12/20 07:41 7440-48-405/11/20 11:181.0 0.037 1
Lead 0.074J ug/L 05/12/20 07:41 7439-92-105/11/20 11:181.0 0.029 1
Molybdenum 9.6 ug/L 05/13/20 03:33 7439-98-705/11/20 11:181.0 0.13 1
Selenium 0.39J ug/L 05/12/20 07:41 7782-49-205/11/20 11:181.0 0.31 1
Thallium <0.040 ug/L 05/12/20 07:41 7440-28-005/11/20 11:181.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/16/20 12:09 7439-97-605/15/20 09:310.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 646 mg/L 05/12/20 17:3210.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/12/20 16:01 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50256557
Muskegon Site

Sample: MW-15014 Lab ID: 50256557021 Collected: 05/06/20 16:50 Received: 05/07/20 16:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 23.9 mg/L 05/11/20 12:50 16887-00-62.5 0.40 10
Fluoride 0.33 mg/L 05/11/20 12:30 16984-48-80.10 0.0068 1
Sulfate 12.3 mg/L 05/11/20 12:30 14808-79-80.25 0.043 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 11.1 Std. Units 05/08/20 14:40 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 42800 ug/L 05/15/20 22:08 7440-70-205/11/20 13:211000 130 1
Lithium 21.1 ug/L 05/15/20 22:08 7439-93-205/11/20 13:2120.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.43J ug/L 05/12/20 04:33 7440-36-005/11/20 10:221.0 0.12 1
Arsenic 2.5 ug/L 05/12/20 04:33 7440-38-205/11/20 10:221.0 0.22 1
Barium 468 ug/L 05/12/20 07:45 7440-39-305/11/20 10:225.0 0.98 5
Beryllium <0.020 ug/L 05/12/20 04:33 7440-41-705/11/20 10:220.20 0.020 1
Boron 1330 ug/L 05/12/20 05:15 7440-42-8 N205/11/20 10:22250 83.0 50
Cadmium <0.022 ug/L 05/12/20 04:33 7440-43-905/11/20 10:220.20 0.022 1
Chromium 0.17J ug/L 05/12/20 04:33 7440-47-305/11/20 10:221.0 0.10 1
Cobalt 0.081J ug/L 05/12/20 04:33 7440-48-405/11/20 10:221.0 0.037 1
Lead 0.11J ug/L 05/12/20 04:33 7439-92-105/11/20 10:221.0 0.029 1
Molybdenum 88.2 ug/L 05/12/20 04:33 7439-98-705/11/20 10:221.0 0.13 1
Selenium 3.9 ug/L 05/12/20 04:33 7782-49-205/11/20 10:221.0 0.31 1
Thallium <0.040 ug/L 05/12/20 04:33 7440-28-005/11/20 10:221.0 0.040 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 05/13/20 11:31 7439-97-605/12/20 10:220.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 212 mg/L 05/12/20 17:3210.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/13/20 15:10 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561188
EPA 9056

EPA 9056
9056 IC Anions

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588573
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.016 0.25 05/11/20 10:360.016
Fluoride mg/L <0.0026 0.10 05/11/20 10:360.0026
Sulfate mg/L <0.041 0.25 05/11/20 10:360.041

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588574LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 1.21.2 93 80-120
Fluoride mg/L 0.480.5 95 80-120
Sulfate mg/L 2.42.5 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588575MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256557001

2588576

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 25 83 80-12089 2 152536.7 57.4 58.9
Fluoride mg/L M00.5 78 80-12078 0 150.50.38 0.77 0.77
Sulfate mg/L 250 117 80-120117 0 15250587 881 880

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561238
EPA 9056

EPA 9056
9056 IC Anions

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588737
Associated Lab Samples: 50256557021

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.040 0.25 05/11/20 11:520.040
Fluoride mg/L <0.0068 0.10 05/11/20 11:520.0068
Sulfate mg/L <0.043 0.25 05/11/20 11:520.043

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588738LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 1.21.2 92 80-120
Fluoride mg/L 0.450.5 91 80-120
Sulfate mg/L 2.42.5 96 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588739MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256464009

2588740

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 1.2 92 80-12092 0 151.2ND 1.2 1.2
Fluoride mg/L 0.5 91 80-12091 0 150.5ND 0.45 0.46
Sulfate mg/L 2.5 97 80-12095 1 152.5ND 2.4 2.4

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560975
SM 4500-H+B

SM 4500-H+B
4500H+BGR pH

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557013, 50256557014, 50256557015, 50256557016, 50256557017, 50256557018,
50256557019, 50256557020, 50256557021

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2587139LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 6.06 100 99-101

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256356001
2587140SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 9.0 H30 29.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560976
SM 4500-H+B

SM 4500-H+B
4500H+BGR pH

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50256557009, 50256557010, 50256557011, 50256557012

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2587141LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 6.06 101 99-101

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256560001
2587142SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 8.2 H31 28.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/18/2020 01:37 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 33 of 57



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561016
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2587422
Associated Lab Samples: 50256557021

Matrix: Water

AnalyzedMDL

Mercury ug/L <0.080 0.20 05/13/20 10:230.080

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2587423LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 4.85 96 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2587424MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256064002

2587425

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 98 75-12596 2 205<0.080 4.9 4.8
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561017
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2587426
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Matrix: Water

AnalyzedMDL

Mercury ug/L <0.080 0.20 05/16/20 11:010.080

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2587427LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 4.55 90 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2587428MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256557002

2587429

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 92 75-12594 2 205<0.080 4.6 4.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560916
EPA 3010

EPA 6010
6010 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2586985
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Matrix: Water

AnalyzedMDL

Calcium ug/L <130 1000 05/14/20 02:56130
Lithium ug/L <4.1 20.0 05/14/20 02:564.1

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2586986LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 80-120
Lithium ug/L 10501000 105 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2586987MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256557003

2586988

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L P610000 152 75-125191 2 2010000153000 168000 172000
Lithium ug/L 1000 105 75-125106 1 20100037.9 1090 1100
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

560920
EPA 3010

EPA 6010
6010 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2586993
Associated Lab Samples: 50256557021

Matrix: Water

AnalyzedMDL

Calcium ug/L <130 1000 05/15/20 21:53130
Lithium ug/L <4.1 20.0 05/15/20 21:534.1

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2586994LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1010010000 101 80-120
Lithium ug/L 10401000 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2586995MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256705003

2586996

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L E,P610000 -11 75-12548 3 2010000199000 198000 204000
Lithium ug/L 1000 102 75-125107 4 20100054.3 1080 1130
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561202
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588618
Associated Lab Samples: 50256557021

Matrix: Water

AnalyzedMDL

Antimony ug/L <0.12 1.0 05/12/20 04:150.12
Arsenic ug/L <0.22 1.0 05/12/20 04:150.22
Barium ug/L <0.20 1.0 05/12/20 04:150.20
Beryllium ug/L <0.020 0.20 05/12/20 04:150.020
Boron ug/L <1.7 5.0 N205/12/20 04:151.7
Cadmium ug/L <0.022 0.20 05/12/20 04:150.022
Chromium ug/L <0.10 1.0 05/12/20 04:150.10
Cobalt ug/L <0.037 1.0 05/12/20 04:150.037
Lead ug/L <0.029 1.0 05/12/20 04:150.029
Molybdenum ug/L <0.13 1.0 05/12/20 04:150.13
Selenium ug/L <0.31 1.0 05/12/20 04:150.31
Thallium ug/L <0.040 1.0 05/12/20 04:150.040

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588619LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 42.040 105 80-120
Arsenic ug/L 37.840 94 80-120
Barium ug/L 38.940 97 80-120
Beryllium ug/L 38.840 97 80-120
Boron ug/L 42.1 N240 105 80-120
Cadmium ug/L 39.740 99 80-120
Chromium ug/L 40.740 102 80-120
Cobalt ug/L 39.740 99 80-120
Lead ug/L 39.540 99 80-120
Molybdenum ug/L 37.940 95 80-120
Selenium ug/L 38.440 96 80-120
Thallium ug/L 40.340 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588620MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256241001

2588621

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 106 75-125105 0 2040<1.0 42.4 42.2
Arsenic ug/L 40 92 75-12591 0 2040<1.0 36.9 36.8
Barium ug/L 40 105 75-12599 2 204090.0 132 130
Beryllium ug/L CL40 89 75-12589 0 2040<0.20 35.6 35.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588620MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256241001

2588621

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L CH,N240 85 75-12582 2 204045.3 79.5 78.0
Cadmium ug/L 40 95 75-12593 2 2040<0.20 38.0 37.3
Chromium ug/L 40 95 75-12594 1 2040<2.0 38.2 37.8
Cobalt ug/L 40 91 75-12591 0 2040<1.0 36.5 36.5
Lead ug/L 40 98 75-12597 1 2040<1.0 39.3 38.8
Molybdenum ug/L CL40 93 75-12591 2 2040<1.0 37.4 36.6
Selenium ug/L 40 96 75-12596 0 2040<1.0 39.0 39.1
Thallium ug/L 40 101 75-125100 1 2040<1.0 40.6 40.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561207
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588634
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007,

50256557008, 50256557009, 50256557010, 50256557011, 50256557012, 50256557013, 50256557014,
50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020

Matrix: Water

AnalyzedMDL

Antimony ug/L <0.12 1.0 05/12/20 05:190.12
Arsenic ug/L <0.22 1.0 05/12/20 05:190.22
Barium ug/L <0.20 1.0 05/12/20 05:190.20
Beryllium ug/L <0.020 0.20 05/12/20 05:190.020
Boron ug/L <1.7 5.0 N205/12/20 05:191.7
Cadmium ug/L <0.022 0.20 05/12/20 05:190.022
Chromium ug/L <0.10 1.0 05/12/20 05:190.10
Cobalt ug/L <0.037 1.0 05/12/20 05:190.037
Lead ug/L <0.029 1.0 05/12/20 05:190.029
Molybdenum ug/L <0.13 1.0 05/12/20 05:190.13
Selenium ug/L <0.31 1.0 05/12/20 05:190.31
Thallium ug/L <0.040 1.0 05/12/20 05:190.040

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588635LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 42.340 106 80-120
Arsenic ug/L 38.240 96 80-120
Barium ug/L 39.240 98 80-120
Beryllium ug/L 39.040 97 80-120
Boron ug/L 42.6 N240 107 80-120
Cadmium ug/L 39.940 100 80-120
Chromium ug/L 40.340 101 80-120
Cobalt ug/L 39.640 99 80-120
Lead ug/L 39.740 99 80-120
Molybdenum ug/L 37.640 94 80-120
Selenium ug/L 37.940 95 80-120
Thallium ug/L 40.440 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588636MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256557001

2588637

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 107 75-125104 2 2040<0.12 42.7 41.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2588636MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50256557001

2588637

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 40 95 75-12594 1 20400.60J 38.6 38.3
Barium ug/L 40 96 75-12598 0 2040135 173 174
Beryllium ug/L 40 99 75-12597 2 2040<0.020 39.6 38.8
Boron ug/L N2,P640 -18 75-125197 1 20408310 8300 8390
Cadmium ug/L 40 97 75-12595 2 2040<0.022 39.0 38.1
Chromium ug/L 40 98 75-12597 0 20400.26J 39.3 39.2
Cobalt ug/L 40 94 75-12592 2 20400.19J 37.6 37.0
Lead ug/L 40 100 75-12599 1 2040<0.029 40.0 39.4
Molybdenum ug/L 40 95 75-12593 2 20403.6 41.6 40.9
Selenium ug/L M340 42 75-12539 8 2040<0.31 17.0 15.7
Thallium ug/L 40 104 75-125102 1 2040<0.040 41.6 40.9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561195
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588591
Associated Lab Samples: 50256557001, 50256557002

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/11/20 12:0410.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588592LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 266300 89 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256546003
2588593SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1100 2 101080

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557001
2588594SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1150 2 101140
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561198
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557003, 50256557004, 50256557005, 50256557006, 50256557007, 50256557008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588603
Associated Lab Samples: 50256557003, 50256557004, 50256557005, 50256557006, 50256557007, 50256557008

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/11/20 12:1610.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588604LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 263300 88 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256643001
2588605SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 517 2 10527

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256685006
2588606SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 910 3 10942
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561453
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557013

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2589441
Associated Lab Samples: 50256557013

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/12/20 16:3810.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2589442LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 272300 91 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256465007
2589443SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 476 8 10440

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256546023
2589444SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1720 3 101770
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561455
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557014, 50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020,

50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2589447
Associated Lab Samples: 50256557014, 50256557015, 50256557016, 50256557017, 50256557018, 50256557019, 50256557020,

50256557021

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/12/20 17:3010.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2589448LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 284300 95 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557014
2589449SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 383 3 10373

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256673001
2589450SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 586 1 10579
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561686
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557009, 50256557010, 50256557011, 50256557012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2590525
Associated Lab Samples: 50256557009, 50256557010, 50256557011, 50256557012

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/13/20 15:0210.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2590526LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 298300 99 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557009
2590527SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 442 2 10451

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256563017
2590528SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1980 1 101990000 ug/L
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561194
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2588587
Associated Lab Samples: 50256557001, 50256557002, 50256557003, 50256557004, 50256557005, 50256557006, 50256557007

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 05/11/20 10:192.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2588588LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 95100 95 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256620002
2588589SAMPLE DUPLICATE:

Total Suspended Solids mg/L 76 1 1076

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557004
2588590SAMPLE DUPLICATE:

Total Suspended Solids mg/L 69 0 1069
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561400
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557008, 50256557013, 50256557014, 50256557015, 50256557016, 50256557017, 50256557018,

50256557019, 50256557020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2589234
Associated Lab Samples: 50256557008, 50256557013, 50256557014, 50256557015, 50256557016, 50256557017, 50256557018,

50256557019, 50256557020

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 05/12/20 15:592.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2589235LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 94100 94 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557015
2589872SAMPLE DUPLICATE:

Total Suspended Solids mg/L 44 2 1043

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256557019
2589873SAMPLE DUPLICATE:

Total Suspended Solids mg/L 108 3 10111
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50256557
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

561625
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50256557009, 50256557010, 50256557011, 50256557012, 50256557021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2590355
Associated Lab Samples: 50256557009, 50256557010, 50256557011, 50256557012, 50256557021

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 05/13/20 15:102.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2590356LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 94100 94 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256561001
2590357SAMPLE DUPLICATE:

Total Suspended Solids mg/L 28 0 1028

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50256566001
2590358SAMPLE DUPLICATE:

Total Suspended Solids mg/L 41 2 1042
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QUALIFIERS

Pace Project No.:
Project:

50256557
Muskegon Site

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.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
low.

CL

Analyte concentration exceeded the calibration range. The reported result is estimated.E
Sample was received or analysis requested beyond the recognized method holding time.H3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to matrix interferences.M3
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2

Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

The mass of dried residue obtained did not meet the test method requirements based on volume used.PP
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256557001 561188MW-15022 EPA 9056
50256557002 561188MW-15021 EPA 9056
50256557003 561188MW-17006 EPA 9056
50256557004 561188MW-15020 EPA 9056
50256557005 561188MW-15019 EPA 9056
50256557006 561188MW-17005 EPA 9056
50256557007 561188MW-17004 EPA 9056
50256557008 561188MW-15019D EPA 9056
50256557009 561188MW-15013 EPA 9056
50256557010 561188MW-15012 EPA 9056
50256557011 561188MW-15011 EPA 9056
50256557012 561188MW-15009 EPA 9056
50256557013 561188MW-15023 EPA 9056
50256557014 561188MW-17003 EPA 9056
50256557015 561188MW-15018 EPA 9056
50256557016 561188MW-15017 EPA 9056
50256557017 561188MW-17002 EPA 9056
50256557018 561188MW-17001 EPA 9056
50256557019 561188MW-15016 EPA 9056
50256557020 561188MW-15015 EPA 9056

50256557021 561238MW-15014 EPA 9056

50256557001 560975MW-15022 SM 4500-H+B
50256557002 560975MW-15021 SM 4500-H+B
50256557003 560975MW-17006 SM 4500-H+B
50256557004 560975MW-15020 SM 4500-H+B
50256557005 560975MW-15019 SM 4500-H+B
50256557006 560975MW-17005 SM 4500-H+B
50256557007 560975MW-17004 SM 4500-H+B
50256557008 560975MW-15019D SM 4500-H+B

50256557009 560976MW-15013 SM 4500-H+B
50256557010 560976MW-15012 SM 4500-H+B
50256557011 560976MW-15011 SM 4500-H+B
50256557012 560976MW-15009 SM 4500-H+B

50256557013 560975MW-15023 SM 4500-H+B
50256557014 560975MW-17003 SM 4500-H+B
50256557015 560975MW-15018 SM 4500-H+B
50256557016 560975MW-15017 SM 4500-H+B
50256557017 560975MW-17002 SM 4500-H+B
50256557018 560975MW-17001 SM 4500-H+B
50256557019 560975MW-15016 SM 4500-H+B
50256557020 560975MW-15015 SM 4500-H+B
50256557021 560975MW-15014 SM 4500-H+B

50256557001 560916 561838MW-15022 EPA 3010 EPA 6010
50256557002 560916 561838MW-15021 EPA 3010 EPA 6010
50256557003 560916 561838MW-17006 EPA 3010 EPA 6010
50256557004 560916 561838MW-15020 EPA 3010 EPA 6010
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256557005 560916 561838MW-15019 EPA 3010 EPA 6010
50256557006 560916 561838MW-17005 EPA 3010 EPA 6010
50256557007 560916 561838MW-17004 EPA 3010 EPA 6010
50256557008 560916 561838MW-15019D EPA 3010 EPA 6010
50256557009 560916 561838MW-15013 EPA 3010 EPA 6010
50256557010 560916 561838MW-15012 EPA 3010 EPA 6010
50256557011 560916 561838MW-15011 EPA 3010 EPA 6010
50256557012 560916 561838MW-15009 EPA 3010 EPA 6010
50256557013 560916 561838MW-15023 EPA 3010 EPA 6010
50256557014 560916 561838MW-17003 EPA 3010 EPA 6010
50256557015 560916 561838MW-15018 EPA 3010 EPA 6010
50256557016 560916 561838MW-15017 EPA 3010 EPA 6010
50256557017 560916 561838MW-17002 EPA 3010 EPA 6010
50256557018 560916 561838MW-17001 EPA 3010 EPA 6010
50256557019 560916 561838MW-15016 EPA 3010 EPA 6010
50256557020 560916 561838MW-15015 EPA 3010 EPA 6010

50256557021 560920 562230MW-15014 EPA 3010 EPA 6010

50256557001 561207 561358MW-15022 EPA 200.2 EPA 6020
50256557002 561207 561358MW-15021 EPA 200.2 EPA 6020
50256557003 561207 561358MW-17006 EPA 200.2 EPA 6020
50256557004 561207 561358MW-15020 EPA 200.2 EPA 6020
50256557005 561207 561358MW-15019 EPA 200.2 EPA 6020
50256557006 561207 561358MW-17005 EPA 200.2 EPA 6020
50256557007 561207 561358MW-17004 EPA 200.2 EPA 6020
50256557008 561207 561358MW-15019D EPA 200.2 EPA 6020
50256557009 561207 561358MW-15013 EPA 200.2 EPA 6020
50256557010 561207 561358MW-15012 EPA 200.2 EPA 6020
50256557011 561207 561358MW-15011 EPA 200.2 EPA 6020
50256557012 561207 561358MW-15009 EPA 200.2 EPA 6020
50256557013 561207 561358MW-15023 EPA 200.2 EPA 6020
50256557014 561207 561358MW-17003 EPA 200.2 EPA 6020
50256557015 561207 561358MW-15018 EPA 200.2 EPA 6020
50256557016 561207 561358MW-15017 EPA 200.2 EPA 6020
50256557017 561207 561358MW-17002 EPA 200.2 EPA 6020
50256557018 561207 561358MW-17001 EPA 200.2 EPA 6020
50256557019 561207 561358MW-15016 EPA 200.2 EPA 6020
50256557020 561207 561358MW-15015 EPA 200.2 EPA 6020

50256557021 561202 561356MW-15014 EPA 200.2 EPA 6020

50256557001 561017 562255MW-15022 EPA 7470 EPA 7470
50256557002 561017 562255MW-15021 EPA 7470 EPA 7470
50256557003 561017 562255MW-17006 EPA 7470 EPA 7470
50256557004 561017 562255MW-15020 EPA 7470 EPA 7470
50256557005 561017 562255MW-15019 EPA 7470 EPA 7470
50256557006 561017 562255MW-17005 EPA 7470 EPA 7470
50256557007 561017 562255MW-17004 EPA 7470 EPA 7470
50256557008 561017 562255MW-15019D EPA 7470 EPA 7470
50256557009 561017 562255MW-15013 EPA 7470 EPA 7470
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256557010 561017 562255MW-15012 EPA 7470 EPA 7470
50256557011 561017 562255MW-15011 EPA 7470 EPA 7470
50256557012 561017 562255MW-15009 EPA 7470 EPA 7470
50256557013 561017 562255MW-15023 EPA 7470 EPA 7470
50256557014 561017 562255MW-17003 EPA 7470 EPA 7470
50256557015 561017 562255MW-15018 EPA 7470 EPA 7470
50256557016 561017 562255MW-15017 EPA 7470 EPA 7470
50256557017 561017 562255MW-17002 EPA 7470 EPA 7470
50256557018 561017 562255MW-17001 EPA 7470 EPA 7470
50256557019 561017 562255MW-15016 EPA 7470 EPA 7470
50256557020 561017 562255MW-15015 EPA 7470 EPA 7470

50256557021 561016 561638MW-15014 EPA 7470 EPA 7470

50256557001 561195MW-15022 SM 2540C
50256557002 561195MW-15021 SM 2540C

50256557003 561198MW-17006 SM 2540C
50256557004 561198MW-15020 SM 2540C
50256557005 561198MW-15019 SM 2540C
50256557006 561198MW-17005 SM 2540C
50256557007 561198MW-17004 SM 2540C
50256557008 561198MW-15019D SM 2540C

50256557009 561686MW-15013 SM 2540C
50256557010 561686MW-15012 SM 2540C
50256557011 561686MW-15011 SM 2540C
50256557012 561686MW-15009 SM 2540C

50256557013 561453MW-15023 SM 2540C

50256557014 561455MW-17003 SM 2540C
50256557015 561455MW-15018 SM 2540C
50256557016 561455MW-15017 SM 2540C
50256557017 561455MW-17002 SM 2540C
50256557018 561455MW-17001 SM 2540C
50256557019 561455MW-15016 SM 2540C
50256557020 561455MW-15015 SM 2540C
50256557021 561455MW-15014 SM 2540C

50256557001 561194MW-15022 SM 2540D
50256557002 561194MW-15021 SM 2540D
50256557003 561194MW-17006 SM 2540D
50256557004 561194MW-15020 SM 2540D
50256557005 561194MW-15019 SM 2540D
50256557006 561194MW-17005 SM 2540D
50256557007 561194MW-17004 SM 2540D

50256557008 561400MW-15019D SM 2540D

50256557009 561625MW-15013 SM 2540D
50256557010 561625MW-15012 SM 2540D
50256557011 561625MW-15011 SM 2540D
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50256557
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50256557012 561625MW-15009 SM 2540D

50256557013 561400MW-15023 SM 2540D
50256557014 561400MW-17003 SM 2540D
50256557015 561400MW-15018 SM 2540D
50256557016 561400MW-15017 SM 2540D
50256557017 561400MW-17002 SM 2540D
50256557018 561400MW-17001 SM 2540D
50256557019 561400MW-15016 SM 2540D
50256557020 561400MW-15015 SM 2540D

50256557021 561625MW-15014 SM 2540D
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August 06, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50256558

50256558
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site Rad

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 07, 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:

Revised Report: This report replaces the original dated, 061020.  Revised to add Rad 226/228 combined per client
request./080620msb

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Lara Syrocki, HDR, Inc.
Aryka Thomson, HDR, Inc.
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SAMPLE SUMMARY

Pace Project No.:
Project:

50256558
Muskegon Site Rad

Lab ID Sample ID Matrix Date Collected Date Received

50256558001 MW-15022 Water 05/05/20 10:50 05/07/20 16:10

50256558002 MW-15021 Water 05/05/20 11:25 05/07/20 16:10

50256558003 MW-17006 Water 05/05/20 12:00 05/07/20 16:10

50256558004 MW-15020 Water 05/05/20 14:05 05/07/20 16:10

50256558005 MW-15019 Water 05/05/20 16:10 05/07/20 16:10

50256558006 MW-17005 Water 05/05/20 14:50 05/07/20 16:10

50256558007 MW-17004 Water 05/05/20 15:30 05/07/20 16:10

50256558008 MW-15019D Water 05/05/20 16:30 05/07/20 16:10

50256558009 MW-15013 Water 05/07/20 08:50 05/07/20 16:10

50256558010 MW-15012 Water 05/07/20 10:15 05/07/20 16:10

50256558011 MW-15011 Water 05/07/20 11:40 05/07/20 16:10

50256558012 MW-15009 Water 05/07/20 12:50 05/07/20 16:10

50256558013 MW-15023 Water 05/06/20 08:35 05/07/20 16:10

50256558014 MW-17003 Water 05/06/20 10:00 05/07/20 16:10

50256558015 MW-15018 Water 05/06/20 11:00 05/07/20 16:10

50256558016 MW-15017 Water 05/06/20 12:00 05/07/20 16:10

50256558017 MW-17002 Water 05/06/20 13:00 05/07/20 16:10

50256558018 MW-17001 Water 05/06/20 14:10 05/07/20 16:10

50256558019 MW-15016 Water 05/06/20 14:55 05/07/20 16:10

50256558020 MW-15015 Water 05/06/20 16:00 05/07/20 16:10

50256558021 MW-15014 Water 05/06/20 16:50 05/07/20 16:10
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ANALYTICAL REPORT
August  06,  2020

Revised Report

Pace Analytical - Grand Rapids, MI

Sample Delivery Group: L1217169

Samples Received: 05/11/2020

Project Number: 50256558

Description: Muskegon Site Rad

Site: 001

Report To: Melanie Booms

5560 Corporate Exchange Ct SE

Grand Rapids, MI  49512

Entire Report Reviewed By:

August  06,  2020

[Preliminary Report]

Donna Eidson
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15022  L1217169-01  Non-Potable Water 05/05/20 10:50 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/05/20 09:40 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/05/20 09:40 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15021  L1217169-02  Non-Potable Water 05/05/20 11:25 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/05/20 09:40 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/05/20 09:40 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-17006  L1217169-03  Non-Potable Water 05/05/20 12:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/05/20 09:40 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/05/20 09:40 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15020  L1217169-04  Non-Potable Water 05/05/20 14:05 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/05/20 09:40 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/05/20 09:40 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15019  L1217169-05  Non-Potable Water 05/05/20 16:10 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-17005  L1217169-06  Non-Potable Water 05/05/20 14:50 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-17004  L1217169-07  Non-Potable Water 05/05/20 15:30 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15019D  L1217169-08  Non-Potable Water 05/05/20 16:30 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15013  L1217169-09  Non-Potable Water 05/07/20 08:50 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15012  L1217169-10  Non-Potable Water 05/07/20 10:15 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15011  L1217169-11  Non-Potable Water 05/07/20 11:40 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15009  L1217169-12  Non-Potable Water 05/07/20 12:50 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15023  L1217169-13  Non-Potable Water 05/06/20 08:35 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-17003  L1217169-14  Non-Potable Water 05/06/20 10:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1477856 1 05/20/20 14:52 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1477856 1 05/20/20 14:52 05/21/20 15:50 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15018  L1217169-15  Non-Potable Water 05/06/20 11:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 06/03/20 14:24 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15017  L1217169-16  Non-Potable Water 05/06/20 12:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 06/03/20 14:24 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-17002  L1217169-17  Non-Potable Water 05/06/20 13:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1474476 1 05/12/20 13:04 06/09/20 09:20 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 06/09/20 09:20 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 06/03/20 14:24 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-17001  L1217169-18  Non-Potable Water 05/06/20 14:10 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1475267 1 05/18/20 12:10 05/28/20 10:30 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 05/29/20 15:43 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 05/29/20 15:43 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-15016  L1217169-19  Non-Potable Water 05/06/20 14:55 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1475267 1 05/18/20 12:10 05/28/20 10:30 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 05/29/20 15:44 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 05/29/20 15:44 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15015  L1217169-20  Non-Potable Water 05/06/20 16:00 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1475267 1 05/18/20 12:10 05/28/20 10:30 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 05/29/20 15:45 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 05/29/20 15:45 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15014  L1217169-21  Non-Potable Water 05/06/20 16:50 05/11/20 09:15

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1475267 1 05/18/20 12:10 05/28/20 10:30 SNR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1483326 1 05/28/20 11:33 06/04/20 13:38 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1483326 1 05/28/20 11:33 06/04/20 13:38 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Donna Eidson
Pro jec t  Manager

 Report Revision History

Level II Report - Version 1: 06/10/20 11:04
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 2 1 7 1 6 9

MW-15022
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 0 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 3.22 0.634 0.994 06/05/2020 09:40 WG1474476

    (T) Barium 112 62.0-143 06/05/2020 09:40 WG1474476

    (T) Yttrium 108 79.0-136 06/05/2020 09:40 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 3.50 0.841 1.19 06/05/2020 09:40 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.286 0.207 0.197 05/21/2020 15:50 WG1477856

    (T) Barium-133 92.4 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 2 1 7 1 6 9

MW-15021
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 1 : 2 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.162 0.582 0.868 06/05/2020 09:40 WG1474476

    (T) Barium 108 62.0-143 06/05/2020 09:40 WG1474476

    (T) Yttrium 110 79.0-136 06/05/2020 09:40 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.490 0.847 1.18 06/05/2020 09:40 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.328 0.265 0.311 05/21/2020 15:50 WG1477856

    (T) Barium-133 98.0 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 2 1 7 1 6 9

MW-17006
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 2 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.201 0.580 0.873 06/05/2020 09:40 WG1474476

    (T) Barium 98.2 62.0-143 06/05/2020 09:40 WG1474476

    (T) Yttrium 108 79.0-136 06/05/2020 09:40 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.955 0.979 1.21 06/05/2020 09:40 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.754 0.399 0.332 05/21/2020 15:50 WG1477856

    (T) Barium-133 77.2 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 2 1 7 1 6 9

MW-15020
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 4 : 0 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 3.49 0.561 0.73 06/05/2020 09:40 WG1474476

    (T) Barium 111 62.0-143 06/05/2020 09:40 WG1474476

    (T) Yttrium 109 79.0-136 06/05/2020 09:40 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 4.68 1.01 1.02 06/05/2020 09:40 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 1.19 0.451 0.286 05/21/2020 15:50 WG1477856

    (T) Barium-133 78.6 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 2 1 7 1 6 9

MW-15019
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 6 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.0196 0.618 0.956 06/09/2020 09:20 WG1474476

    (T) Barium 111 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 93.5 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.331 0.865 1.22 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.331 0.247 0.261 05/21/2020 15:50 WG1477856

    (T) Barium-133 80.5 30.0-143 05/21/2020 15:50 WG1477856

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50256558 L1217169 08/06/20 11:49 12 of 40

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50256558 L1217169 08/06/20 12:27 12 of 40

Page 17 of 45



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 2 1 7 1 6 9

MW-17005
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 4 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.256 0.507 0.726 06/09/2020 09:20 WG1474476

    (T) Barium 109 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 101 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.541 0.747 0.995 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.285 0.240 0.269 05/21/2020 15:50 WG1477856

    (T) Barium-133 87.9 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 2 1 7 1 6 9

MW-17004
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 5 : 3 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.620 0.626 1.06 06/09/2020 09:20 WG1474476

    (T) Barium 105 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 96.2 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.191 0.795 1.24 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.191 0.169 0.18 05/21/2020 15:50 WG1477856

    (T) Barium-133 85.3 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 2 1 7 1 6 9

MW-15019D
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 5 / 2 0  1 6 : 3 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.338 0.695 1.12 06/09/2020 09:20 WG1474476

    (T) Barium 112 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 97.5 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.781 0.988 1.46 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.443 0.293 0.339 05/21/2020 15:50 WG1477856

    (T) Barium-133 100 30.0-143 05/21/2020 15:50 WG1477856

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50256558 L1217169 08/06/20 11:49 15 of 40

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50256558 L1217169 08/06/20 12:27 15 of 40

Page 20 of 45



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 2 1 7 1 6 9

MW-15013
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 7 / 2 0  0 8 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -1.76 0.706 1.29 06/09/2020 09:20 WG1474476

    (T) Barium 106 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 94.3 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.495 0.983 1.52 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.495 0.277 0.234 05/21/2020 15:50 WG1477856

    (T) Barium-133 114 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 2 1 7 1 6 9

MW-15012
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 7 / 2 0  1 0 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.219 0.615 0.947 06/09/2020 09:20 WG1474476

    (T) Barium 124 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 106 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.125 0.827 1.26 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.125 0.212 0.312 05/21/2020 15:50 WG1477856

    (T) Barium-133 107 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 2 1 7 1 6 9

MW-15011
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 7 / 2 0  1 1 : 4 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.278 0.615 0.999 06/09/2020 09:20 WG1474476

    (T) Barium 113 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 96.8 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.209 0.808 1.23 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.209 0.193 0.23 05/21/2020 15:50 WG1477856

    (T) Barium-133 94.3 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 12
L 1 2 1 7 1 6 9

MW-15009
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 7 / 2 0  1 2 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.960 0.651 1.09 06/09/2020 09:20 WG1474476

    (T) Barium 116 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 102 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.0720 0.776 1.29 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0720 0.125 0.204 05/21/2020 15:50 WG1477856

    (T) Barium-133 104 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 13
L 1 2 1 7 1 6 9

MW-15023
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  0 8 : 3 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -1.24 0.575 1.03 06/09/2020 09:20 WG1474476

    (T) Barium 109 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 95.7 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.178 0.781 1.31 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.178 0.206 0.28 05/21/2020 15:50 WG1477856

    (T) Barium-133 89.3 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 14
L 1 2 1 7 1 6 9

MW-17003
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 0 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.162 0.596 0.902 06/09/2020 09:20 WG1474476

    (T) Barium 124 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 103 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.351 0.892 1.26 06/09/2020 09:20 WG1477856

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.351 0.296 0.361 05/21/2020 15:50 WG1477856

    (T) Barium-133 97.9 30.0-143 05/21/2020 15:50 WG1477856
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 15
L 1 2 1 7 1 6 9

MW-15018
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 1 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.267 0.578 0.871 06/09/2020 09:20 WG1474476

    (T) Barium 120 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 108 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.707 0.903 1.11 06/09/2020 09:20 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.707 0.325 0.234 06/03/2020 14:24 WG1483326

    (T) Barium-133 115 30.0-143 06/03/2020 14:24 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 16
L 1 2 1 7 1 6 9

MW-15017
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 2 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 3.05 0.568 0.758 06/09/2020 09:20 WG1474476

    (T) Barium 120 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 106 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 4.66 1.01 1.07 06/09/2020 09:20 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 1.61 0.440 0.312 06/03/2020 14:24 WG1483326

    (T) Barium-133 108 30.0-143 06/03/2020 14:24 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 17
L 1 2 1 7 1 6 9

MW-17002
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 3 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.150 0.547 0.854 06/09/2020 09:20 WG1474476

    (T) Barium 107 62.0-143 06/09/2020 09:20 WG1474476

    (T) Yttrium 104 79.0-136 06/09/2020 09:20 WG1474476

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.742 0.835 1.07 06/09/2020 09:20 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.592 0.288 0.217 06/03/2020 14:24 WG1483326

    (T) Barium-133 113 30.0-143 06/03/2020 14:24 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 18
L 1 2 1 7 1 6 9

MW-17001
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 4 : 1 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -0.413 0.444 0.732 05/28/2020 10:30 WG1475267

    (T) Barium 94.3 62.0-143 05/28/2020 10:30 WG1475267

    (T) Yttrium 121 79.0-136 05/28/2020 10:30 WG1475267

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.0779 0.702 1.15 05/29/2020 15:43 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.0779 0.258 0.413 05/29/2020 15:43 WG1483326

    (T) Barium-133 103 30.0-143 05/29/2020 15:43 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 19
L 1 2 1 7 1 6 9

MW-15016
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 4 : 5 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.647 0.590 0.922 05/28/2020 10:30 WG1475267

    (T) Barium 101 62.0-143 05/28/2020 10:30 WG1475267

    (T) Yttrium 120 79.0-136 05/28/2020 10:30 WG1475267

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 2.02 1.05 1.16 05/29/2020 15:44 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 1.37 0.462 0.242 05/29/2020 15:44 WG1483326

    (T) Barium-133 101 30.0-143 05/29/2020 15:44 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 20
L 1 2 1 7 1 6 9

MW-15015
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 6 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 -1.49 0.576 0.917 05/28/2020 10:30 WG1475267

    (T) Barium 101 62.0-143 05/28/2020 10:30 WG1475267

    (T) Yttrium 112 79.0-136 05/28/2020 10:30 WG1475267

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.932 0.952 1.2 05/29/2020 15:45 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.932 0.376 0.279 05/29/2020 15:45 WG1483326

    (T) Barium-133 106 30.0-143 05/29/2020 15:45 WG1483326
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 21
L 1 2 1 7 1 6 9

MW-15014
C o l l e c t e d  d a t e / t i m e :   0 5 / 0 6 / 2 0  1 6 : 5 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.225 0.491 0.752 05/28/2020 10:30 WG1475267

    (T) Barium 101 62.0-143 05/28/2020 10:30 WG1475267

    (T) Yttrium 112 79.0-136 05/28/2020 10:30 WG1475267

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.369 0.663 0.989 06/04/2020 13:38 WG1483326

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.143 0.172 0.237 06/04/2020 13:38 WG1483326

    (T) Barium-133 114 30.0-143 06/04/2020 13:38 WG1483326
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1474476
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 2 1 7 1 6 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 6 , 1 7

Method Blank (MB)

(MB) R3536636-1  06/05/20 09:40

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.470 0.480

    (T) Barium 102   

    (T) Yttrium 109   

L1216908-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1216908-01  06/05/20 09:40 • (DUP) R3536636-5  06/05/20 09:40

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 -0.472 0.826 1 200 1.62 20 3

    (T) Barium 105 108       

    (T) Yttrium 101 108       

Laboratory Control Sample (LCS)

(LCS) R3536636-2  06/05/20 09:40

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.22 84.3 80.0-120

    (T) Barium   103   

    (T) Yttrium   107   

L1216934-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1216934-01  06/05/20 09:40 • (MS) R3536636-3  06/05/20 09:40 • (MSD) R3536636-4  06/05/20 09:40

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 1.72 12.6 11.4 108 97.0 1 70.0-130 9.43 20

    (T) Barium  97.8   104 111        

    (T) Yttrium  108   97.8 109        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1475267
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 2 1 7 1 6 9 - 1 8 , 1 9 , 2 0 , 2 1

Method Blank (MB)

(MB) R3530968-1  05/22/20 10:30

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 0.194 0.455

    (T) Barium 90.0   

    (T) Yttrium 108   

L1217574-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1217574-01  05/22/20 10:30 • (DUP) R3530968-4  05/22/20 10:30

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 0.580 0.645 1 10.7 0.0923 20 3

    (T) Barium 87.5 85.3       

    (T) Yttrium 105 106       

Laboratory Control Sample (LCS)

(LCS) R3530968-2  05/22/20 10:30

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.86 97.2 80.0-120

    (T) Barium   82.1   

    (T) Yttrium   106   

L1217240-01 Original Sample (OS) • Matrix Spike (MS)

(OS) L1217240-01  05/22/20 10:30 • (MS) R3530968-3  05/22/20 10:30

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier

Analyte pCi/l pCi/l pCi/l % %

Radium-228 10.0 0.411 10.8 104 1 70.0-130

    (T) Barium  88.4  85.6    

    (T) Yttrium  109  107    
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1477856
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 2 1 7 1 6 9 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4

Method Blank (MB)

(MB) R3530800-1  05/21/20 15:50

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 -0.00843 0.0656

    (T) Barium-133 84.1   

L1218991-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1218991-01  05/21/20 19:37 • (DUP) R3530800-5  05/21/20 15:50

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.200 0.172 1 15.3 0.0900 20 3

    (T) Barium-133 95.4 84.5       

Laboratory Control Sample (LCS)

(LCS) R3530800-2  05/21/20 15:50

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 4.83 96.3 80.0-120

    (T) Barium-133   88.3   

L1218557-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1218557-04  05/21/20 15:50 • (MS) R3530800-3  05/21/20 15:50 • (MSD) R3530800-4  05/21/20 15:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.0812 20.2 19.6 100 97.1 1 75.0-125 3.12 20

    (T) Barium-133  91.0   83.6 92.9        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1483326
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 2 1 7 1 6 9 - 1 5 , 1 6 , 1 7 , 1 8 , 1 9 , 2 0 , 2 1

Method Blank (MB)

(MB) R3535339-1  06/03/20 14:24

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.000 0.0602

    (T) Barium-133 98.2   

L1222318-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1222318-01  05/29/20 15:59 • (DUP) R3535339-5  06/03/20 14:24

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.196 0.0602 1 106 0.495 20 3

    (T) Barium-133 104 103       

Laboratory Control Sample (LCS)

(LCS) R3535339-2  06/03/20 14:24

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.19 103 80.0-120

    (T) Barium-133   102   

L1219043-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1219043-01  05/29/20 15:55 • (MS) R3535339-3  06/03/20 14:24 • (MSD) R3535339-4  06/03/20 14:24

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.862 23.6 21.9 113 105 1 75.0-125 7.51 20

    (T) Barium-133  110   110 112        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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#=CL#

June 01, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50257867

50257867
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 21, 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 - Grand Rapids
• Pace Analytical Services - Indianapolis

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 19



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

50257867
Muskegon Site

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019
Michigan Drinking Water Laboratory #9050

Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
West Virginia Certification #: 330
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
5560 Corporate Exchange Ct SE, Grand Rapids, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

50257867
Muskegon Site

Lab ID Sample ID Matrix Date Collected Date Received

50257867001 MW-17001R Water 05/21/20 13:20 05/21/20 17:30

50257867002 MW-15016R Water 05/21/20 14:00 05/21/20 17:30

50257867003 MW-15015R Water 05/21/20 15:45 05/21/20 17:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50257867
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

50257867001 MW-17001R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1LBT

SM 2540C 1MMS

SM 2540D 1SKK

50257867002 MW-15016R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1LBT

SM 2540C 1MMS

SM 2540D 1SKK

50257867003 MW-15015R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2JPK

EPA 6020 12DMT

EPA 7470 1LBT

SM 2540C 1MMS

SM 2540D 1SKK

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50257867
Muskegon Site

Sample: MW-17001R Lab ID: 50257867001 Collected: 05/21/20 13:20 Received: 05/21/20 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 29.5 mg/L 05/29/20 18:59 16887-00-62.5 0.40 10
Fluoride 0.16 mg/L 05/29/20 18:39 16984-48-80.10 0.0068 1
Sulfate 220 mg/L 05/29/20 18:59 14808-79-82.5 0.43 10

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.5 Std. Units 05/22/20 10:03 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 158000 ug/L 05/26/20 22:08 7440-70-205/24/20 13:391000 130 1
Lithium 96.6 ug/L 05/26/20 22:08 7439-93-205/24/20 13:3920.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.12J ug/L 05/29/20 15:51 7440-36-005/28/20 09:091.0 0.10 1
Arsenic 7.3 ug/L 05/29/20 15:51 7440-38-205/28/20 09:091.0 0.20 1
Barium 90.6 ug/L 05/29/20 15:51 7440-39-305/28/20 09:091.0 0.15 1
Beryllium <0.022 ug/L 05/29/20 15:51 7440-41-705/28/20 09:090.20 0.022 1
Boron 2060 ug/L 05/29/20 03:06 7440-42-8 N205/28/20 09:09125 41.5 25
Cadmium <0.022 ug/L 05/29/20 15:51 7440-43-905/28/20 09:090.20 0.022 1
Chromium 0.17J ug/L 05/29/20 15:51 7440-47-305/28/20 09:091.0 0.11 1
Cobalt 0.25J ug/L 05/29/20 15:51 7440-48-405/28/20 09:091.0 0.032 1
Lead <0.034 ug/L 05/29/20 15:51 7439-92-105/28/20 09:091.0 0.034 1
Molybdenum 2.5 ug/L 05/29/20 15:51 7439-98-705/28/20 09:091.0 0.10 1
Selenium <0.41 ug/L 05/29/20 15:51 7782-49-205/28/20 09:091.0 0.41 1
Thallium <0.031 ug/L 05/29/20 15:51 7440-28-005/28/20 09:091.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.12 ug/L 05/31/20 11:41 7439-97-605/29/20 11:270.20 0.12 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 751 mg/L 05/27/20 15:1710.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 05/27/20 10:54 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50257867
Muskegon Site

Sample: MW-15016R Lab ID: 50257867002 Collected: 05/21/20 14:00 Received: 05/21/20 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 314 mg/L 05/29/20 20:16 16887-00-625.0 4.0 100
Fluoride 0.081J mg/L 05/29/20 19:37 16984-48-80.10 0.0068 1
Sulfate 2.8 mg/L 05/29/20 19:37 14808-79-80.25 0.043 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.6 Std. Units 05/22/20 10:04 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 192000 ug/L 05/26/20 22:10 7440-70-205/24/20 13:391000 130 1
Lithium 10.9J ug/L 05/26/20 22:10 7439-93-205/24/20 13:3920.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.22J ug/L 05/29/20 15:55 7440-36-005/28/20 09:091.0 0.10 1
Arsenic 5.5 ug/L 05/29/20 15:55 7440-38-205/28/20 09:091.0 0.20 1
Barium 806 ug/L 05/29/20 15:46 7440-39-305/28/20 09:095.0 0.76 5
Beryllium <0.022 ug/L 05/29/20 15:55 7440-41-705/28/20 09:090.20 0.022 1
Boron 112 ug/L 05/29/20 03:11 7440-42-8 N205/28/20 09:0910.0 3.3 2
Cadmium <0.022 ug/L 05/29/20 15:55 7440-43-905/28/20 09:090.20 0.022 1
Chromium 0.69J ug/L 05/29/20 15:55 7440-47-305/28/20 09:091.0 0.11 1
Cobalt 1.9 ug/L 05/29/20 15:55 7440-48-405/28/20 09:091.0 0.032 1
Lead 0.059J ug/L 05/29/20 15:55 7439-92-105/28/20 09:091.0 0.034 1
Molybdenum 4.3 ug/L 05/29/20 15:55 7439-98-705/28/20 09:091.0 0.10 1
Selenium <0.41 ug/L 05/29/20 15:55 7782-49-205/28/20 09:091.0 0.41 1
Thallium <0.031 ug/L 05/29/20 15:55 7440-28-005/28/20 09:091.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.12 ug/L 05/31/20 11:43 7439-97-605/29/20 11:270.20 0.12 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1190 mg/L 05/27/20 15:1740.0 40.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 104 mg/L 05/27/20 10:5412.5 12.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM

Pace Analytical Services, LLC
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

50257867
Muskegon Site

Sample: MW-15015R Lab ID: 50257867003 Collected: 05/21/20 15:45 Received: 05/21/20 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 17.2 mg/L 05/29/20 21:33 16887-00-62.5 0.40 10
Fluoride 0.084J mg/L 05/29/20 21:14 16984-48-80.10 0.0068 1
Sulfate 825 mg/L 05/29/20 21:53 14808-79-825.0 4.3 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.7 Std. Units 05/22/20 10:06 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 282000 ug/L 05/26/20 22:34 7440-70-205/24/20 13:393000 390 3
Lithium 36.0 ug/L 05/26/20 22:17 7439-93-205/24/20 13:3920.0 4.1 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.10 ug/L 05/29/20 16:00 7440-36-005/28/20 09:091.0 0.10 1
Arsenic 12.7 ug/L 05/29/20 16:00 7440-38-205/28/20 09:091.0 0.20 1
Barium 107 ug/L 05/29/20 16:00 7440-39-305/28/20 09:091.0 0.15 1
Beryllium <0.022 ug/L 05/29/20 16:00 7440-41-705/28/20 09:090.20 0.022 1
Boron 718 ug/L 05/29/20 03:16 7440-42-8 N205/28/20 09:0950.0 16.6 10
Cadmium <0.022 ug/L 05/29/20 16:00 7440-43-905/28/20 09:090.20 0.022 1
Chromium 0.22J ug/L 05/29/20 16:00 7440-47-305/28/20 09:091.0 0.11 1
Cobalt 0.42J ug/L 05/29/20 16:00 7440-48-405/28/20 09:091.0 0.032 1
Lead <0.034 ug/L 05/29/20 16:00 7439-92-105/28/20 09:091.0 0.034 1
Molybdenum 27.7 ug/L 05/29/20 16:00 7439-98-705/28/20 09:091.0 0.10 1
Selenium <0.41 ug/L 05/29/20 16:00 7782-49-205/28/20 09:091.0 0.41 1
Thallium <0.031 ug/L 05/29/20 16:00 7440-28-005/28/20 09:091.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.12 ug/L 05/31/20 11:45 7439-97-605/29/20 11:270.20 0.12 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1460 mg/L 05/27/20 15:1820.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 4 mg/L 05/27/20 10:542.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

564357
EPA 9056

EPA 9056
9056 IC Anions

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2603551
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.040 0.25 05/29/20 13:500.040
Fluoride mg/L <0.0068 0.10 05/29/20 13:500.0068
Sulfate mg/L <0.043 0.25 05/29/20 13:500.043

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2603552LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 1.21.2 93 80-120
Fluoride mg/L 0.500.5 100 80-120
Sulfate mg/L 2.42.5 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2603553MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257554001

2603554

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 12.5 93 80-12093 0 1512.535.0 46.6 46.5
Fluoride mg/L 0.5 100 80-120100 0 150.50.59 1.1 1.1
Sulfate mg/L 25 96 80-12095 0 152527.7 51.7 51.5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563300
SM 4500-H+B

SM 4500-H+B
4500H+BGR pH

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2598511LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 6.06 100 99-101

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50257866001
2598512SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H30 27.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563959
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2601817
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Mercury ug/L <0.12 0.20 05/31/20 10:460.12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2601818LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 4.95 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2601819MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257661004

2601820

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 100 75-12598 2 205ND 5.0 4.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2601821MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257670007

2601822

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 95 75-12597 3 205ND 4.7 4.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563267
EPA 3010

EPA 6010
6010 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2598333
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Calcium ug/L <130 1000 05/26/20 21:26130
Lithium ug/L <4.1 20.0 05/26/20 21:264.1

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2598334LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 906010000 91 80-120
Lithium ug/L 9351000 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2598335MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257440003

2598336

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 85 75-12580 2 201000011.0 mg/L 19400 19000
Lithium ug/L 1000 92 75-12590 2 201000<10.0 922 900

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/01/2020 02:10 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563743
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2600673
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Antimony ug/L <0.10 1.0 05/29/20 01:170.10
Arsenic ug/L <0.20 1.0 05/29/20 01:170.20
Barium ug/L <0.15 1.0 05/29/20 01:170.15
Beryllium ug/L <0.022 0.20 05/29/20 01:170.022
Boron ug/L <1.7 5.0 N205/29/20 02:571.7
Cadmium ug/L <0.022 0.20 05/29/20 01:170.022
Chromium ug/L <0.11 1.0 05/29/20 01:170.11
Cobalt ug/L <0.032 1.0 05/29/20 01:170.032
Lead ug/L <0.034 1.0 05/29/20 01:170.034
Molybdenum ug/L <0.10 1.0 05/29/20 01:170.10
Selenium ug/L <0.41 1.0 05/29/20 01:170.41
Thallium ug/L <0.031 1.0 05/29/20 01:170.031

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2600674LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 40.540 101 80-120
Arsenic ug/L 38.240 95 80-120
Barium ug/L 40.140 100 80-120
Beryllium ug/L 39.340 98 80-120
Boron ug/L 40.5 N240 101 80-120
Cadmium ug/L 40.540 101 80-120
Chromium ug/L 39.640 99 80-120
Cobalt ug/L 39.940 100 80-120
Lead ug/L 40.340 101 80-120
Molybdenum ug/L 39.240 98 80-120
Selenium ug/L 38.240 95 80-120
Thallium ug/L 40.640 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2600675MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257286003

2600676

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 104 75-125105 1 2040ND 41.7 42.2
Arsenic ug/L 40 95 75-12596 0 20400.34J 38.5 38.6
Barium ug/L 40 102 75-125101 0 204069.3 110 110
Beryllium ug/L 40 92 75-12594 2 2040ND 36.8 37.5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2600675MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257286003

2600676

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L CC,E,
N2

40 89 75-125104 1 2040472 507 513

Cadmium ug/L 40 97 75-12597 0 2040ND 38.9 38.9
Chromium ug/L 40 97 75-12598 0 20400.20J 39.2 39.4
Cobalt ug/L 40 94 75-12594 0 20400.34J 37.8 37.9
Lead ug/L 40 101 75-125102 1 20400.039J 40.5 40.8
Molybdenum ug/L 40 98 75-12598 0 20400.93 40.2 40.1
Selenium ug/L 40 96 75-12598 2 2040ND 38.6 39.4
Thallium ug/L 40 104 75-125105 2 2040ND 41.4 42.1

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2600677MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50257332005

2600678

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 101 75-125100 0 2040ND 40.2 40.2
Arsenic ug/L 40 82 75-12581 1 2040ND 32.8 32.5
Barium ug/L 40 96 75-12595 0 204035.0 73.4 73.1
Beryllium ug/L 40 95 75-12593 2 2040ND 37.8 37.3
Boron ug/L CC,E,

IC,N2,
P6

40 -44 75-125-143 1 20404660 4650 4610

Cadmium ug/L 40 96 75-12596 0 20401.1 39.6 39.7
Chromium ug/L 40 96 75-12594 2 2040ND 39.7 38.9
Cobalt ug/L 40 87 75-12587 0 204070.7 106 106
Lead ug/L 40 100 75-12598 2 20409.0 49.1 48.1
Molybdenum ug/L P640 72 75-12578 1 2040293 321 324
Selenium ug/L 40 82 75-12585 3 2040ND 32.8 33.8
Thallium ug/L 40 104 75-125102 2 2040ND 41.6 40.8

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563737
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2600653
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 05/27/20 15:1210.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2600654LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 272300 91 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50257867002
2600655SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1170 2 101190

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50257872001
2600656SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 664 1 10674

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50257867
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

563775
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2600817
Associated Lab Samples: 50257867001, 50257867002, 50257867003

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 05/27/20 10:542.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2600818LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 94100 94 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50257753011
2600819SAMPLE DUPLICATE:

Total Suspended Solids mg/L 124 2 10122

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50257848004
2600820SAMPLE DUPLICATE:

Total Suspended Solids mg/L 250 0 10249

REPORT OF LABORATORY ANALYSIS
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

50257867
Muskegon Site

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.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The continuing calibration for this compound is outside of method control limits.  The result is estimated.CC
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Sample was received or analysis requested beyond the recognized method holding time.H3
The initial calibration for this compound was outside of method control limits. The result is estimated.IC
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2

Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

The mass of dried residue obtained did not meet the test method requirements based on volume used.PP
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50257867
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50257867001 564357MW-17001R EPA 9056
50257867002 564357MW-15016R EPA 9056
50257867003 564357MW-15015R EPA 9056

50257867001 563300MW-17001R SM 4500-H+B
50257867002 563300MW-15016R SM 4500-H+B
50257867003 563300MW-15015R SM 4500-H+B

50257867001 563267 563684MW-17001R EPA 3010 EPA 6010
50257867002 563267 563684MW-15016R EPA 3010 EPA 6010
50257867003 563267 563684MW-15015R EPA 3010 EPA 6010

50257867001 563743 564208MW-17001R EPA 200.2 EPA 6020
50257867002 563743 564208MW-15016R EPA 200.2 EPA 6020
50257867003 563743 564208MW-15015R EPA 200.2 EPA 6020

50257867001 563959 564571MW-17001R EPA 7470 EPA 7470
50257867002 563959 564571MW-15016R EPA 7470 EPA 7470
50257867003 563959 564571MW-15015R EPA 7470 EPA 7470

50257867001 563737MW-17001R SM 2540C
50257867002 563737MW-15016R SM 2540C
50257867003 563737MW-15015R SM 2540C

50257867001 563775MW-17001R SM 2540D
50257867002 563775MW-15016R SM 2540D
50257867003 563775MW-15015R SM 2540D
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August 06, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50257868

50257868
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site Rad

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on May 21, 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:

Revised Report: This report replaces the original dated, 061620.  Revised to add Rad 226/228 combined per client
request./080620msb

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Lara Syrocki, HDR, Inc.
Aryka Thomson, HDR, Inc.
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SAMPLE SUMMARY

Pace Project No.:
Project:

50257868
Muskegon Site Rad

Lab ID Sample ID Matrix Date Collected Date Received

50257868001 MW-17001R Water 05/21/20 13:20 05/21/20 17:30

50257868002 MW-15016R Water 05/21/20 14:00 05/21/20 17:30

50257868003 MW-15015R Water 05/21/20 15:45 05/21/20 17:30
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ANALYTICAL REPORT
August  06,  2020

Revised Report

Pace Analytical - Grand Rapids, MI

Sample Delivery Group: L1222324

Samples Received: 05/27/2020

Project Number: 50257868

Description: Muskegon Site

Site: 001

Report To: Melanie Booms

5560 Corporate Exchange Ct SE

Grand Rapids, MI  49512

Entire Report Reviewed By:

August  06,  2020

[Preliminary Report]

Donna Eidson
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-17001R  L1222324-01  Non-Potable Water 05/21/20 13:20 05/27/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1482900 1 05/28/20 14:52 06/03/20 13:40 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15016R  L1222324-02  Non-Potable Water 05/21/20 14:00 05/27/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1482900 1 05/28/20 14:52 06/03/20 13:40 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15015R  L1222324-03  Non-Potable Water 05/21/20 15:45 05/27/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1482900 1 05/28/20 14:52 06/03/20 13:40 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1488872 1 06/08/20 15:36 06/09/20 15:19 RGT Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Donna Eidson
Pro jec t  Manager

 Report Revision History

Level II Report - Version 1: 06/16/20 10:15
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 2 2 2 3 2 4

MW-17001R
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 1 / 2 0  1 3 : 2 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.196 0.585 0.862 06/03/2020 13:40 WG1482900

    (T) Barium 108 62.0-143 06/03/2020 13:40 WG1482900

    (T) Yttrium 102 79.0-136 06/03/2020 13:40 WG1482900

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.308 0.735 1.08 06/09/2020 15:19 WG1488872

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.112 0.150 0.217 06/09/2020 15:19 WG1488872

    (T) Barium-133 99.5 30.0-143 06/09/2020 15:19 WG1488872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 2 2 2 3 2 4

MW-15016R
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 1 / 2 0  1 4 : 0 0

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 2.00 0.558 0.768 06/03/2020 13:40 WG1482900

    (T) Barium 114 62.0-143 06/03/2020 13:40 WG1482900

    (T) Yttrium 101 79.0-136 06/03/2020 13:40 WG1482900

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 2.93 0.972 1.13 06/09/2020 15:19 WG1488872

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.926 0.414 0.357 06/09/2020 15:19 WG1488872

    (T) Barium-133 101 30.0-143 06/09/2020 15:19 WG1488872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 2 2 2 3 2 4

MW-15015R
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 1 / 2 0  1 5 : 4 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.524 0.549 0.839 06/03/2020 13:40 WG1482900

    (T) Barium 113 62.0-143 06/03/2020 13:40 WG1482900

    (T) Yttrium 102 79.0-136 06/03/2020 13:40 WG1482900

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.918 0.816 1.08 06/09/2020 15:19 WG1488872

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.394 0.267 0.242 06/09/2020 15:19 WG1488872

    (T) Barium-133 93.3 30.0-143 06/09/2020 15:19 WG1488872
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1482900
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 2 2 2 3 2 4 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3535421-1  06/03/20 09:35

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.0276 0.501

    (T) Barium 106   

    (T) Yttrium 105   

L1222318-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1222318-01  06/03/20 13:40 • (DUP) R3535421-5  06/03/20 09:35

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 1.35 1.54 1 13.4 0.220 20 3

    (T) Barium 107 100       

    (T) Yttrium 101 108       

Laboratory Control Sample (LCS)

(LCS) R3535421-2  06/03/20 09:35

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 4.81 96.1 80.0-120

    (T) Barium   98.1   

    (T) Yttrium   104   

L1221007-13 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1221007-13  06/03/20 13:40 • (MS) R3535421-3  06/03/20 09:35 • (MSD) R3535421-4  06/03/20 09:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 3.32 11.8 14.2 84.7 108 1 70.0-130 18.3 20

    (T) Barium  106   105 105        

    (T) Yttrium  111   109 109        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1488872
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 2 2 2 3 2 4 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3538773-1  06/09/20 15:19

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 -0.0212 0.0760

    (T) Barium-133 103   

L1221007-17 Original Sample (OS) • Duplicate (DUP)

(OS) L1221007-17  06/09/20 15:19 • (DUP) R3538773-5  06/09/20 15:19

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.123 0.154 1 22.3 0.114 20 3

    (T) Barium-133 95.4 99.3       

Laboratory Control Sample (LCS)

(LCS) R3538773-2  06/09/20 15:19

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 5.55 110 80.0-120

    (T) Barium-133   103   

L1221007-20 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1221007-20  06/09/20 15:19 • (MS) R3538773-3  06/09/20 15:19 • (MSD) R3538773-4  06/09/20 15:19

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.344 18.6 21.0 91.0 103 1 75.0-125 11.9 20

    (T) Barium-133  98.7   102 104        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50257868 L1222324 08/06/20 11:48 11 of 15

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Pace Analytical - Grand Rapids, MI 50257868 L1222324 08/06/20 12:27 11 of 15

Page 15 of 19

https://www.pacenational.com/technical/accreditations
https://www.pacenational.com/aboutus/locations.aspx


Page 16 of 19



Page 17 of 19



Page 18 of 19



Page 19 of 19



#=CL#

June 25, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50259884

50259884
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on June 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 - Grand Rapids
• Pace Analytical Services - Indianapolis

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Lara Syrocki, HDR, Inc.
Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 1 of 19
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CERTIFICATIONS

Pace Project No.:
Project:

50259884
Muskegon Site

Pace Analytical Services Indianapolis
7726 Moller Road, Indianapolis, IN  46268
Illinois Accreditation #: 200074
Indiana Drinking Water Laboratory #: C-49-06
Kansas/TNI Certification #: E-10177
Kentucky UST Agency Interest #: 80226
Kentucky WW Laboratory ID #: 98019
Michigan Drinking Water Laboratory #9050

Ohio VAP Certified Laboratory #: CL0065
Oklahoma Laboratory #: 9204
Texas Certification #: T104704355
West Virginia Certification #: 330
Wisconsin Laboratory #: 999788130
USDA Soil Permit #: P330-19-00257

Pace Analytical Services Grand Rapids
5560 Corporate Exchange Ct SE, Grand Rapids, MI 49512
Minnesota/TNI Laboratory #026-999-161

Michigan Drinking Water Laboratory #0034

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE SUMMARY

Pace Project No.:
Project:

50259884
Muskegon Site

Lab ID Sample ID Matrix Date Collected Date Received

50259884001 MW-17001R Water 06/15/20 12:25 06/15/20 17:58

50259884002 MW-15016R Water 06/15/20 14:15 06/15/20 17:58

50259884003 MW-15015R Water 06/15/20 16:15 06/15/20 17:58

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

50259884
Muskegon Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

50259884001 MW-17001R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1SKK

50259884002 MW-15016R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1SKK

50259884003 MW-15015R EPA 9056 3RSF

SM 4500-H+B 1NRC

EPA 6010 2KJE

EPA 6020 12DMT

EPA 7470 1ILP

SM 2540C 1MMS

SM 2540D 1SKK

PASI-GR = Pace Analytical Services - Grand Rapids
PASI-I = Pace Analytical Services - Indianapolis

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50259884
Muskegon Site

Sample: MW-17001R Lab ID: 50259884001 Collected: 06/15/20 12:25 Received: 06/15/20 17:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 28.3 mg/L 06/24/20 01:38 16887-00-62.5 0.44 10
Fluoride 0.18 mg/L 06/24/20 01:19 16984-48-80.10 0.0014 1
Sulfate 122 mg/L 06/24/20 01:38 14808-79-82.5 1.1 10

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.1 Std. Units 06/16/20 10:40 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 150000 ug/L 06/24/20 12:13 7440-70-206/18/20 06:201000 134 1
Lithium 75.0 ug/L 06/24/20 12:13 7439-93-206/18/20 06:2020.0 3.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.10 ug/L 06/22/20 09:29 7440-36-006/19/20 08:201.0 0.10 1
Arsenic 2.0 ug/L 06/22/20 09:29 7440-38-206/19/20 08:201.0 0.20 1
Barium 101 ug/L 06/22/20 09:29 7440-39-306/19/20 08:201.0 0.15 1
Beryllium <0.022 ug/L 06/22/20 09:29 7440-41-706/19/20 08:200.20 0.022 1
Boron 1940 ug/L 06/22/20 06:36 7440-42-8 N206/19/20 08:20125 41.5 25
Cadmium <0.022 ug/L 06/22/20 09:29 7440-43-906/19/20 08:200.20 0.022 1
Chromium 0.18J ug/L 06/22/20 09:29 7440-47-306/19/20 08:201.0 0.11 1
Cobalt 0.29J ug/L 06/22/20 09:29 7440-48-406/19/20 08:201.0 0.032 1
Lead <0.034 ug/L 06/22/20 09:29 7439-92-106/19/20 08:201.0 0.034 1
Molybdenum 0.37J ug/L 06/22/20 09:29 7439-98-706/19/20 08:201.0 0.10 1
Selenium <0.41 ug/L 06/22/20 09:29 7782-49-206/19/20 08:201.0 0.41 1
Thallium <0.031 ug/L 06/22/20 09:29 7440-28-006/19/20 08:201.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 06/18/20 09:35 7439-97-606/17/20 21:260.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 622 mg/L 06/17/20 10:0510.0 10.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 06/16/20 15:57 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50259884
Muskegon Site

Sample: MW-15016R Lab ID: 50259884002 Collected: 06/15/20 14:15 Received: 06/15/20 17:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 293 mg/L 06/24/20 02:17 16887-00-625.0 4.4 100
Fluoride 0.14 mg/L 06/24/20 01:57 16984-48-80.10 0.0014 1
Sulfate 5.8 mg/L 06/24/20 01:57 14808-79-80.25 0.11 1

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 6.6 Std. Units 06/16/20 10:45 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 195000 ug/L 06/24/20 12:15 7440-70-206/18/20 06:201000 134 1
Lithium 3.7J ug/L 06/24/20 12:15 7439-93-206/18/20 06:2020.0 3.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony 0.14J ug/L 06/22/20 09:43 7440-36-006/19/20 08:201.0 0.10 1
Arsenic 10.1 ug/L 06/22/20 09:43 7440-38-206/19/20 08:201.0 0.20 1
Barium 789 ug/L 06/23/20 04:07 7440-39-306/19/20 08:205.0 0.76 5
Beryllium <0.022 ug/L 06/22/20 09:43 7440-41-706/19/20 08:200.20 0.022 1
Boron 109 ug/L 06/22/20 06:40 7440-42-8 N206/19/20 08:2010.0 3.3 2
Cadmium <0.022 ug/L 06/22/20 09:43 7440-43-906/19/20 08:200.20 0.022 1
Chromium 0.79J ug/L 06/22/20 09:43 7440-47-306/19/20 08:201.0 0.11 1
Cobalt 1.6 ug/L 06/22/20 09:43 7440-48-406/19/20 08:201.0 0.032 1
Lead <0.034 ug/L 06/22/20 09:43 7439-92-106/19/20 08:201.0 0.034 1
Molybdenum 7.5 ug/L 06/22/20 09:43 7439-98-706/19/20 08:201.0 0.10 1
Selenium <0.41 ug/L 06/22/20 09:43 7782-49-206/19/20 08:201.0 0.41 1
Thallium <0.031 ug/L 06/22/20 09:43 7440-28-006/19/20 08:201.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 06/18/20 09:43 7439-97-606/17/20 21:260.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1130 mg/L 06/17/20 10:0520.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids 74 mg/L 06/16/20 15:5712.5 12.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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ANALYTICAL RESULTS

Pace Project No.:
Project:

50259884
Muskegon Site

Sample: MW-15015R Lab ID: 50259884003 Collected: 06/15/20 16:15 Received: 06/15/20 17:58 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 9056
Pace Analytical Services - Indianapolis

9056 IC Anions

Chloride 17.4 mg/L 06/24/20 02:55 16887-00-62.5 0.44 10
Fluoride 0.12 mg/L 06/24/20 02:36 16984-48-80.10 0.0014 1
Sulfate 636 mg/L 06/24/20 03:14 14808-79-825.0 10.7 100

Analytical Method: SM 4500-H+B
Pace Analytical Services - Grand Rapids

4500H+ pH, Electrometric

pH at 25 Degrees C 7.8 Std. Units 06/16/20 10:47 H31.0 1.0 1

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Pace Analytical Services - Indianapolis

6010 MET ICP

Calcium 228000 ug/L 06/24/20 12:53 7440-70-206/18/20 06:205000 670 5
Lithium 23.2 ug/L 06/24/20 12:24 7439-93-206/18/20 06:2020.0 3.0 1

Analytical Method: EPA 6020  Preparation Method: EPA 200.2
Pace Analytical Services - Indianapolis

6020 MET ICPMS

Antimony <0.10 ug/L 06/22/20 09:47 7440-36-006/19/20 08:201.0 0.10 1
Arsenic 8.8 ug/L 06/22/20 09:47 7440-38-206/19/20 08:201.0 0.20 1
Barium 108 ug/L 06/22/20 09:47 7440-39-306/19/20 08:201.0 0.15 1
Beryllium <0.022 ug/L 06/22/20 09:47 7440-41-706/19/20 08:200.20 0.022 1
Boron 675 ug/L 06/22/20 06:45 7440-42-8 N206/19/20 08:2050.0 16.6 10
Cadmium <0.022 ug/L 06/22/20 09:47 7440-43-906/19/20 08:200.20 0.022 1
Chromium <0.11 ug/L 06/22/20 09:47 7440-47-306/19/20 08:201.0 0.11 1
Cobalt 0.31J ug/L 06/22/20 09:47 7440-48-406/19/20 08:201.0 0.032 1
Lead <0.034 ug/L 06/22/20 09:47 7439-92-106/19/20 08:201.0 0.034 1
Molybdenum 23.1 ug/L 06/22/20 09:47 7439-98-706/19/20 08:201.0 0.10 1
Selenium <0.41 ug/L 06/22/20 09:47 7782-49-206/19/20 08:201.0 0.41 1
Thallium <0.031 ug/L 06/22/20 09:47 7440-28-006/19/20 08:201.0 0.031 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Pace Analytical Services - Indianapolis

7470 Mercury

Mercury <0.080 ug/L 06/18/20 09:45 7439-97-606/17/20 21:260.20 0.080 1

Analytical Method: SM 2540C
Pace Analytical Services - Indianapolis

2540C Total Dissolved Solids

Total Dissolved Solids 1140 mg/L 06/17/20 10:0620.0 20.0 1

Analytical Method: SM 2540D
Pace Analytical Services - Indianapolis

2540D Total Suspended Solids

Total Suspended Solids <2.5 mg/L 06/16/20 15:57 PP2.5 2.5 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

568571
EPA 9056

EPA 9056
9056 IC Anions

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2623120
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Chloride mg/L <0.044 0.25 06/23/20 09:520.044
Fluoride mg/L <0.0014 0.10 06/23/20 09:520.0014
Sulfate mg/L <0.11 0.25 06/23/20 09:520.11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2623121LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 1.21.2 96 80-120
Fluoride mg/L 0.510.5 102 80-120
Sulfate mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2623122MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50259592003

2623123

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 12.5 91 80-12090 0 1512.548.7 60.0 60.0
Fluoride mg/L 0.5 96 80-12097 1 150.50.10 0.59 0.59
Sulfate mg/L 25 81 80-12081 0 1525156 176 176

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567361
SM 4500-H+B

SM 4500-H+B
4500H+BGR pH

Laboratory: Pace Analytical Services - Grand Rapids
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2617011LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 6.06 100 99-101

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50259884001
2617012SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.1 H30 27.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567632
EPA 7470

EPA 7470
7470 Mercury

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2618293
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Mercury ug/L 0.11J 0.20 06/18/20 08:440.080

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2618294LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.95 118 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2618295MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50259644005

2618296

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 108 75-125105 3 205ND 5.4 5.2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567543
EPA 3010

EPA 6010
6010 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2617961
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Calcium ug/L <134 1000 06/24/20 11:45134
Lithium ug/L <3.0 20.0 06/24/20 11:453.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2617962LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 975010000 97 80-120
Lithium ug/L 9591000 96 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2617963MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50258874003

2617964

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L P610000 127 75-125100 2 2010000127 mg/L 140000 137000
Lithium ug/L 1000 97 75-12597 0 201000ND 972 970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567824
EPA 200.2

EPA 6020
6020 MET

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2619239
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Antimony ug/L <0.10 1.0 06/22/20 06:270.10
Arsenic ug/L <0.20 1.0 06/22/20 06:270.20
Barium ug/L <0.15 1.0 06/22/20 06:270.15
Beryllium ug/L <0.022 0.20 06/22/20 06:270.022
Boron ug/L <1.7 5.0 N206/22/20 06:271.7
Cadmium ug/L <0.022 0.20 06/22/20 06:270.022
Chromium ug/L <0.11 1.0 06/22/20 06:270.11
Cobalt ug/L <0.032 1.0 06/22/20 06:270.032
Lead ug/L <0.034 1.0 06/22/20 06:270.034
Molybdenum ug/L <0.10 1.0 06/22/20 06:270.10
Selenium ug/L <0.41 1.0 06/22/20 06:270.41
Thallium ug/L <0.031 1.0 06/22/20 06:270.031

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2619240LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 43.840 109 80-120
Arsenic ug/L 38.840 97 80-120
Barium ug/L 39.840 99 80-120
Beryllium ug/L 39.240 98 80-120
Boron ug/L 41.6 N240 104 80-120
Cadmium ug/L 40.940 102 80-120
Chromium ug/L 40.840 102 80-120
Cobalt ug/L 42.440 106 80-120
Lead ug/L 41.040 102 80-120
Molybdenum ug/L 39.540 99 80-120
Selenium ug/L 39.840 100 80-120
Thallium ug/L 42.040 105 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2619241MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50259065001

2619242

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 40 107 75-125110 2 2040ND 43.0 44.0
Arsenic ug/L 40 97 75-12596 1 20400.0025

mg/L
41.2 40.8

Barium ug/L 40 88 75-12598 2 20400.15 mg/L 187 191

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2619241MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

50259065001

2619242

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Beryllium ug/L 40 96 75-12598 2 2040ND 38.3 39.1
Boron ug/L N240 102 75-125106 2 20400.061

mg/L
102 104

Cadmium ug/L 40 97 75-12599 3 2040ND 38.7 39.8
Chromium ug/L 40 102 75-125100 2 2040ND 40.8 39.9
Cobalt ug/L 40 98 75-125100 2 2040ND 39.5 40.3
Lead ug/L 40 102 75-125104 2 2040ND 40.7 41.5
Molybdenum ug/L 40 97 75-125100 3 20400.0040

mg/L
42.8 43.9

Selenium ug/L 40 98 75-12597 1 2040ND 39.5 39.3
Thallium ug/L 40 105 75-125107 2 2040ND 42.2 42.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567578
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2618052
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L <10.0 10.0 06/17/20 10:0310.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2618053LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 275300 92 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50259875001
2618054SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 448 2 10440

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50259884002
2618055SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1130 0 101130

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

50259884
Muskegon Site

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

567436
SM 2540D

SM 2540D
2540D Total Suspended Solids

Laboratory: Pace Analytical Services - Indianapolis
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2617458
Associated Lab Samples: 50259884001, 50259884002, 50259884003

Matrix: Water

AnalyzedMDL

Total Suspended Solids mg/L <2.5 2.5 06/16/20 15:562.5

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2617459LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 97100 97 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50259875001
2617460SAMPLE DUPLICATE:

Total Suspended Solids mg/L 50 6 1047

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

50259951001
2617461SAMPLE DUPLICATE:

Total Suspended Solids mg/L 75 2 1077

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALIFIERS

Pace Project No.:
Project:

50259884
Muskegon Site

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.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Sample was received or analysis requested beyond the recognized method holding time.H3
The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A
complete list of accreditations/certifications is available upon request.

N2

Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

The mass of dried residue obtained did not meet the test method requirements based on volume used.PP
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 06/25/2020 12:25 PM

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 16 of 19



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

50259884
Muskegon Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

50259884001 568571MW-17001R EPA 9056
50259884002 568571MW-15016R EPA 9056
50259884003 568571MW-15015R EPA 9056

50259884001 567361MW-17001R SM 4500-H+B
50259884002 567361MW-15016R SM 4500-H+B
50259884003 567361MW-15015R SM 4500-H+B

50259884001 567543 568920MW-17001R EPA 3010 EPA 6010
50259884002 567543 568920MW-15016R EPA 3010 EPA 6010
50259884003 567543 568920MW-15015R EPA 3010 EPA 6010

50259884001 567824 568330MW-17001R EPA 200.2 EPA 6020
50259884002 567824 568330MW-15016R EPA 200.2 EPA 6020
50259884003 567824 568330MW-15015R EPA 200.2 EPA 6020

50259884001 567632 567802MW-17001R EPA 7470 EPA 7470
50259884002 567632 567802MW-15016R EPA 7470 EPA 7470
50259884003 567632 567802MW-15015R EPA 7470 EPA 7470

50259884001 567578MW-17001R SM 2540C
50259884002 567578MW-15016R SM 2540C
50259884003 567578MW-15015R SM 2540C

50259884001 567436MW-17001R SM 2540D
50259884002 567436MW-15016R SM 2540D
50259884003 567436MW-15015R SM 2540D

REPORT OF LABORATORY ANALYSIS
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August 06, 2020

LIMS USE: FR - MOLLY REEVES
LIMS OBJECT ID: 50259885

50259885
Project:
Pace Project No.:

RE:

Molly Reeves
HDR, Inc.
3321 Bronson Blvd
Kalamazoo, MI 49008

Muskegon Site Rad

Dear Molly Reeves:

Enclosed are the analytical results for sample(s) received by the laboratory on June 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:

Revised Report: This report replaces the original dated, 071420.  Revised to add Rad 226/228 combined per client
request./080620msb

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

Sincerely,

Melanie Booms
melanie.booms@pacelabs.com

Project Manager
(616)975-4500

Enclosures

cc: Lara Syrocki, HDR, Inc.
Aryka Thomson, HDR, Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE SUMMARY

Pace Project No.:
Project:

50259885
Muskegon Site Rad

Lab ID Sample ID Matrix Date Collected Date Received

50259885001 MW-17001R Water 06/15/20 12:25 06/15/20 17:58

50259885002 MW-15016R Water 06/15/20 14:15 06/15/20 17:58

50259885003 MW-15015R Water 06/15/20 16:15 06/15/20 17:58

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
5560 Corporate Exchange Ct. SE

Grand Rapids, MI 49512
(616)975-4500

Page 2 of 20



Page 3 of 20



Page 4 of 20



ANALYTICAL REPORT
August  06,  2020

Revised Report

Pace Analytical - Grand Rapids, MI

Sample Delivery Group: L1230038

Samples Received: 06/17/2020

Project Number: 50259885

Description: Muskegon Site

Site: 001

Report To: Melanie Booms

5560 Corporate Exchange Ct SE

Grand Rapids, MI  49512

Entire Report Reviewed By:

August  06,  2020

[Preliminary Report]

Donna Eidson
Pro ject  Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-17001R  L1230038-01  Non-Potable Water 06/15/20 12:25 06/17/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1494352 1 06/18/20 14:01 07/02/20 09:45 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1504370 1 07/06/20 15:33 07/07/20 17:10 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1504370 1 07/06/20 15:33 07/07/20 17:10 RRE Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15016R  L1230038-02  Non-Potable Water 06/15/20 14:15 06/17/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1494352 1 06/18/20 14:01 07/02/20 09:45 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1504370 1 07/06/20 15:33 07/07/20 17:10 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1504370 1 07/06/20 15:33 07/07/20 17:10 RRE Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-15015R  L1230038-03  Non-Potable Water 06/15/20 16:15 06/17/20 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Radiochemistry by Method 904 WG1494352 1 06/18/20 14:01 07/02/20 09:45 JMR Mt. Juliet, TN

Radiochemistry by Method Calculation WG1504370 1 07/06/20 15:33 07/07/20 17:10 RGT Mt. Juliet, TN

Radiochemistry by Method SM7500Ra B M WG1504370 1 07/06/20 15:33 07/07/20 17:10 RRE Mt. Juliet, TN
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Donna Eidson
Pro jec t  Manager

 Report Revision History

Level II Report - Version 1: 07/13/20 17:16
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 2 3 0 0 3 8

MW-17001R
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 5 / 2 0  1 2 : 2 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 0.679 0.595 0.962 07/02/2020 09:45 WG1494352

    (T) Barium 88.9 62.0-143 07/02/2020 09:45 WG1494352

    (T) Yttrium 112 79.0-136 07/02/2020 09:45 WG1494352

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 0.806 0.784 1.25 07/07/2020 17:10 WG1504370

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.128 0.189 0.284 07/07/2020 17:10 WG1504370

    (T) Barium-133 92.4 30.0-143 07/07/2020 17:10 WG1504370
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 2 3 0 0 3 8

MW-15016R
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 5 / 2 0  1 4 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 3.24 0.594 0.871 07/02/2020 09:45 WG1494352

    (T) Barium 90.6 62.0-143 07/02/2020 09:45 WG1494352

    (T) Yttrium 115 79.0-136 07/02/2020 09:45 WG1494352

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 4.71 1.01 1.07 07/07/2020 17:10 WG1504370

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 1.47 0.416 0.195 07/07/2020 17:10 WG1504370

    (T) Barium-133 94.9 30.0-143 07/07/2020 17:10 WG1504370
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 2 3 0 0 3 8

MW-15015R
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 5 / 2 0  1 6 : 1 5

Radiochemistry by Method 904

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-228 1.95 0.555 0.918 07/02/2020 09:45 WG1494352

    (T) Barium 94.9 62.0-143 07/02/2020 09:45 WG1494352

    (T) Yttrium 113 79.0-136 07/02/2020 09:45 WG1494352

Radiochemistry by Method Calculation

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

Combined Radium 2.12 0.791 1.26 07/07/2020 17:10 WG1504370

Radiochemistry by Method SM7500Ra B M

 Result Qualifier Uncertainty MDA Analysis Date Batch

Analyte pCi/l + / - pCi/l date / time

RADIUM-226 0.166 0.236 0.338 07/07/2020 17:10 WG1504370

    (T) Barium-133 87.8 30.0-143 07/07/2020 17:10 WG1504370
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1494352
R a d i o c h e m i s t r y  b y  M e t h o d  9 0 4 L 1 2 3 0 0 3 8 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3547202-1  07/01/20 09:50

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-228 -0.119 0.523

    (T) Barium 106   

    (T) Yttrium 82.6   

L1230038-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1230038-01  07/02/20 09:45 • (DUP) R3547202-5  07/01/20 09:50

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-228 0.679 -0.503 1 200 1.26 20 3

    (T) Barium 88.9 94.1       

    (T) Yttrium 112 85.5       

Laboratory Control Sample (LCS)

(LCS) R3547202-2  07/01/20 09:50

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-228 5.00 5.41 108 80.0-120

    (T) Barium   108   

    (T) Yttrium   87.2   

L1228581-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1228581-01  07/02/20 09:45 • (MS) R3547202-3  07/01/20 09:50 • (MSD) R3547202-4  07/01/20 09:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-228 10.0 0.669 10.2 11.4 95.0 107 1 70.0-130 11.4 20

    (T) Barium  88.9   102 105        

    (T) Yttrium  120   84.9 80.0        
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1504370
R a d i o c h e m i s t r y  b y  M e t h o d  S M 7 5 0 0 R a  B  M L 1 2 3 0 0 3 8 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3548920-1  07/07/20 17:10

 MB Result MB Qualifier MB MDA

Analyte pCi/l pCi/l

Radium-226 0.00368 0.0696

    (T) Barium-133 94.1   

L1230038-01 Original Sample (OS) • Duplicate (DUP)

(OS) L1230038-01  07/07/20 17:10 • (DUP) R3548920-5  07/07/20 17:10

 Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier DUP RPD 
Limits DUP RER Limit

Analyte pCi/l pCi/l % %

Radium-226 0.128 0.120 1 6.39 0.0245 20 3

    (T) Barium-133 92.4 86.6       

Laboratory Control Sample (LCS)

(LCS) R3548920-2  07/07/20 17:10

 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte pCi/l pCi/l % %

Radium-226 5.02 4.82 96.0 80.0-120

    (T) Barium-133   95.2   

L1230038-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L1230038-03  07/07/20 17:10 • (MS) R3548920-3  07/07/20 17:10 • (MSD) R3548920-4  07/07/20 17:10

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD MS RER RPD Limits

Analyte pCi/l pCi/l pCi/l pCi/l % % % % %

Radium-226 20.1 0.166 17.6 15.6 86.6 76.8 1 75.0-125 11.9 20

    (T) Barium-133  87.8   90.4 94.3        
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDA Minimum Detectable Activity.

Rec. Recovery.

RER Replicate Error Ratio.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(T) Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known 
concentration to assist in monitoring the yield of the chemical separation.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as 
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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November 10, 2020

5405 Data Court

Ann Arbor, MI 48108

Ms. Molly Reeves

HDR Michigan Inc.

Phone: (734) 263-7138

BC CobbClient Project

20J0991Trace ProjectRE:

Dear Ms. Reeves:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 20J0991

BC Cobb

Trace ID Sample ID Matrix Collected By Date Collected Date Received

20J0991-01 MW-15002 Ground Water 10/26/20 14:30 10/28/20 13:03at

20J0991-02 MW-15003 Ground Water 10/26/20 15:25 10/28/20 13:03at

20J0991-03 MW-15004 Ground Water 10/26/20 16:16 10/28/20 13:03at

20J0991-04 MW-15007 Ground Water 10/27/20 08:15 10/28/20 13:03at

20J0991-05 MW-15008 Ground Water 10/27/20 09:30 10/28/20 13:03at

20J0991-06 MW-15005 Ground Water 10/27/20 10:45 10/28/20 13:03at

20J0991-07 MW-15006 Ground Water 10/27/20 11:40 10/28/20 13:03at

20J0991-08 MW-15009 Ground Water 10/27/20 13:20 10/28/20 13:03at

20J0991-09 MW-15010 Ground Water 10/27/20 14:25 10/28/20 13:03at

20J0991-10 MW-15011 Ground Water 10/27/20 15:25 10/28/20 13:03at

20J0991-11 MW-15011D Ground Water 10/27/20 15:40 10/28/20 13:03at

20J0991-12 MW-15014 Ground Water 10/28/20 08:40 10/28/20 13:03at

20J0991-13 MW-15013 Ground Water 10/28/20 09:40 10/28/20 13:03at

20J0991-14 MW-15022 Ground Water 10/28/20 10:50 10/28/20 13:03at

20J0991-15 MW-15020 Ground Water 10/28/20 14:25 10/30/20 12:35at

20J0991-16 MW-17005 Ground Water 10/28/20 15:20 10/30/20 12:35at

20J0991-17 MW-17001R Ground Water 10/29/20 08:25 10/30/20 12:35at

20J0991-18 MW-15016R Ground Water 10/29/20 09:00 10/30/20 12:35at

20J0991-19 MW-15017 Ground Water 10/29/20 10:15 10/30/20 12:35at

20J0991-20 MW-17002 Ground Water 10/29/20 10:50 10/30/20 12:35at

20J0991-21 MW-17003 Ground Water 10/29/20 12:25 10/30/20 12:35at

20J0991-22 MW-15018 Ground Water 10/29/20 13:05 10/30/20 12:35at

20J0991-23 MW-17004 Ground Water 10/29/20 14:50 10/30/20 12:35at

20J0991-24 MW-15019 Ground Water 10/29/20 15:30 10/30/20 12:35at

20J0991-25 MW-15015R Ground Water 10/30/20 08:15 10/30/20 12:35at

20J0991-26 MW-15023 Ground Water 10/30/20 09:20 10/30/20 12:35at

20J0991-27 MW-15021 Ground Water 10/30/20 10:55 10/30/20 12:35at

20J0991-28 MW-17006 Ground Water 10/30/20 11:40 10/30/20 12:35at

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 20J0991-12

Analysis: EPA 200.8 Rev. 5.4

Beryllium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cobalt Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 20J0991-23

Analysis: EPA 200.8 Rev. 5.4

Beryllium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cobalt Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 20J0991-25

Analysis: EPA 200.8 Rev. 5.4

Beryllium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

CERTIFICATE OF ANALYSIS
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Cobalt Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T104100-MS1

Analysis: EPA 200.7 Rev. 4.4

Calcium Note 243 :    The MS recovery was out of control.  Because the background 

concentration of this analyte is greater than four times the spike amount, no data 

require qualification.

Trace ID: T104101-MS1

Analysis: EPA 200.7 Rev. 4.4

Calcium Note 243 :    The MS recovery was out of control.  Because the background 

concentration of this analyte is greater than four times the spike amount, no data 

require qualification.

Analysis: EPA 200.8 Rev. 5.4

Thallium Note 240 :    The MS recovery was out of control high.  The result for this analyte, in 

the non-spiked version of the sample, must be considered estimated.

Trace ID: T104149-DUP1

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-01

Sample ID: MW-15002 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 14:30Matrix: Ground Water

Field pH: 7.50

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.27 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L85 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0043 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.066 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00032 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.71 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L34 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-01

Sample ID: MW-15002 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 14:30Matrix: Ground Water

Field pH: 7.50

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L510 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-02

Sample ID: MW-15003 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 15:25Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.31 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L140 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.0042 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.097 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00052 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.38 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L480 5.0 50 10/29/20 10/30/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-02

Sample ID: MW-15003 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 15:25Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1400 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-03

Sample ID: MW-15004 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 16:16Matrix: Ground Water

Field pH: 7.13

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.20 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L70 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0017 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0046 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.046 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00049 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.69 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L110 2.5 25 10/29/20 10/30/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-03

Sample ID: MW-15004 Date Received: 10/28/20 13:03

Date Collected: 10/26/20 16:16Matrix: Ground Water

Field pH: 7.13

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L620 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 10 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-04

Sample ID: MW-15007 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 08:15Matrix: Ground Water

Field pH: 7.02

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.12 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L63 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0014 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0031 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.064 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00073 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0053 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.49 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L500 10 100 10/29/20 10/30/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-04

Sample ID: MW-15007 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 08:15Matrix: Ground Water

Field pH: 7.02

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1200 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 12 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-05

Sample ID: MW-15008 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 09:30Matrix: Ground Water

Field pH: 7.72

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.13 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L78 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0094 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.018 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.060 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.21 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L45 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L57 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-05

Sample ID: MW-15008 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 09:30Matrix: Ground Water

Field pH: 7.72

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L420 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-06

Sample ID: MW-15005 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 10:45Matrix: Ground Water

Field pH: 7.56

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.022 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L58 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0024 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.15 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00051 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L0.0016 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0017 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L<0.10 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L3.6 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L5.5 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-06

Sample ID: MW-15005 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 10:45Matrix: Ground Water

Field pH: 7.56

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L290 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L16 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-07

Sample ID: MW-15006 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 11:40Matrix: Ground Water

Field pH: 7.53

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.051 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L60 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0018 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L0.00065 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0085 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.034 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L0.00054 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0097 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L0.00055 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.32 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L200 2.5 25 10/29/20 10/30/20cm cm

Sulfate as SO4 mg/L25 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-07

Sample ID: MW-15006 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 11:40Matrix: Ground Water

Field pH: 7.53

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L760 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-08

Sample ID: MW-15009 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 13:20Matrix: Ground Water

Field pH: 8.32

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L1.1 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L74 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.046 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0010 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.055 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L<0.10 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L55 1.0 10 10/29/20 10/30/20cm cm

Sulfate as SO4 mg/L12 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-08

Sample ID: MW-15009 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 13:20Matrix: Ground Water

Field pH: 8.32

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L500 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-09

Sample ID: MW-15010 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 14:25Matrix: Ground Water

Field pH: 7.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.51 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L78 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.028 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.039 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0016 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.38 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L35 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-09

Sample ID: MW-15010 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 14:25Matrix: Ground Water

Field pH: 7.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L520 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 22 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-10

Sample ID: MW-15011 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 15:25Matrix: Ground Water

Field pH: 8.34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L1.5 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L120 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.024 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.074 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0014 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.25 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L42 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L81 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-10

Sample ID: MW-15011 Date Received: 10/28/20 13:03

Date Collected: 10/27/20 15:25Matrix: Ground Water

Field pH: 8.34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L610 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-11

Sample ID: MW-15011D Date Received: 10/28/20 13:03

Date Collected: 10/27/20 15:40Matrix: Ground Water

Field pH: 8.34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L1.4 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L120 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.023 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.072 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0013 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.24 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L43 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L83 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-11

Sample ID: MW-15011D Date Received: 10/28/20 13:03

Date Collected: 10/27/20 15:40Matrix: Ground Water

Field pH: 8.34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L600 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-12

Sample ID: MW-15014 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 08:40Matrix: Ground Water

Field pH: 11.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L1.0 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L350 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.035 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0021 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.48 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cobalt mg/L<0.0010 0.0010 2 11/03/20 11/05/20dlo ckd 402.5

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.044 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L0.00065 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.33 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L24 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L870 30 50 10/29/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-12

Sample ID: MW-15014 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 08:40Matrix: Ground Water

Field pH: 11.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1600 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L5.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-13

Sample ID: MW-15013 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 09:40Matrix: Ground Water

Field pH: 7.52

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L1.1 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L52 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.024 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.048 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0037 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.49 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L24 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L5.9 3.0 5 10/29/20 10/29/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-13

Sample ID: MW-15013 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 09:40Matrix: Ground Water

Field pH: 7.52

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L<40 40 4 10/29/20 10/29/20ans ans

Total Dissolved Solids mg/L310 40 4 11/04/20 11/04/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-14

Sample ID: MW-15022 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 10:50Matrix: Ground Water

Field pH: 7.37

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L8.6 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L180 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.020 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.29 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104020

Fluoride mg/L0.44 0.10 5 10/29/20 10/29/20cm cm

Chloride mg/L42 0.50 5 10/29/20 10/29/20cm cm

Sulfate as SO4 mg/L700 30 50 10/29/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104031

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-14

Sample ID: MW-15022 Date Received: 10/28/20 13:03

Date Collected: 10/28/20 10:50Matrix: Ground Water

Field pH: 7.37

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1200 40 4 10/29/20 10/29/20ans ans

Analysis Method: SM 2540 D-11

Batch:  T104027

Total Suspended Solids mg/L<4.0 4.0 1 10/29/20 10/29/20ans ans

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-15

Sample ID: MW-15020 Date Received: 10/30/20 12:35

Date Collected: 10/28/20 14:25Matrix: Ground Water

Field pH: 6.73

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.90 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L110 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.0053 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.36 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00049 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L140 2.5 25 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-15

Sample ID: MW-15020 Date Received: 10/30/20 12:35

Date Collected: 10/28/20 14:25Matrix: Ground Water

Field pH: 6.73

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L680 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L78 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-16

Sample ID: MW-17005 Date Received: 10/30/20 12:35

Date Collected: 10/28/20 15:20Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.43 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L76 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.013 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.17 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00044 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.12 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L22 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L6.1 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-16

Sample ID: MW-17005 Date Received: 10/30/20 12:35

Date Collected: 10/28/20 15:20Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L340 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-17

Sample ID: MW-17001R Date Received: 10/30/20 12:35

Date Collected: 10/29/20 08:25Matrix: Ground Water

Field pH: 6.98

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L2.1 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L160 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.093 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.00071 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.10 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.12 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L21 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L4.1 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-17

Sample ID: MW-17001R Date Received: 10/30/20 12:35

Date Collected: 10/29/20 08:25Matrix: Ground Water

Field pH: 6.98

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L620 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-18

Sample ID: MW-15016R Date Received: 10/30/20 12:35

Date Collected: 10/29/20 09:00Matrix: Ground Water

Field pH: 6.66

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.15 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L200 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.0050 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0016 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.89 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00071 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L0.0010 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L320 5.0 50 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-18

Sample ID: MW-15016R Date Received: 10/30/20 12:35

Date Collected: 10/29/20 09:00Matrix: Ground Water

Field pH: 6.66

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1200 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L120 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-19

Sample ID: MW-15017 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 10:15Matrix: Ground Water

Field pH: 6.59

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L0.15 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L240 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.0035 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0020 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L1.0 0.025 10 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00082 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L0.00096 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L230 2.5 25 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-19

Sample ID: MW-15017 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 10:15Matrix: Ground Water

Field pH: 6.59

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1200 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L150 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 42 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-20

Sample ID: MW-17002 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 10:50Matrix: Ground Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104157

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/07/20dlo ckd N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104100

Boron mg/L16 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L220 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.14 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104100

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0014 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.071 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00040 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0035 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.24 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L3.9 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L280 15 25 10/30/20 11/02/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-20

Sample ID: MW-17002 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 10:50Matrix: Ground Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L860 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-21

Sample ID: MW-17003 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 12:25Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/05/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.48 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L86 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.020 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.0079 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.12 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0076 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L11 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L52 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 45 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-21

Sample ID: MW-17003 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 12:25Matrix: Ground Water

Field pH: 7.44

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L400 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-22

Sample ID: MW-15018 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 13:05Matrix: Ground Water

Field pH: 7.37

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/05/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.64 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L110 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.033 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.24 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00029 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.15 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L65 1.0 10 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-22

Sample ID: MW-15018 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 13:05Matrix: Ground Water

Field pH: 7.37

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L490 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L32 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-23

Sample ID: MW-17004 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 14:50Matrix: Ground Water

Field pH: 7.68

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/05/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.83 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L150 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.013 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.00065 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.37 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cobalt mg/L<0.0010 0.0010 2 11/03/20 11/05/20dlo ckd 402.5

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.12 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L5.1 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L220 15 25 10/30/20 11/02/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104149

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-23

Sample ID: MW-17004 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 14:50Matrix: Ground Water

Field pH: 7.68

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L620 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-24

Sample ID: MW-15019 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 15:30Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/05/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.73 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L110 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.0054 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.34 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00053 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L0.00064 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L94 2.5 25 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104170

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-24

Sample ID: MW-15019 Date Received: 10/30/20 12:35

Date Collected: 10/29/20 15:30Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L600 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L66 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-25

Sample ID: MW-15015R Date Received: 10/30/20 12:35

Date Collected: 10/30/20 08:15Matrix: Ground Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/06/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.87 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L240 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.027 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.012 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.14 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00050 0.00050 2 11/03/20 11/05/20dlo ckd 402.5

Cobalt mg/L<0.0010 0.0010 2 11/03/20 11/05/20dlo ckd 402.5

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.018 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.14 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L20 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L670 30 50 10/30/20 11/02/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104170

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-25

Sample ID: MW-15015R Date Received: 10/30/20 12:35

Date Collected: 10/30/20 08:15Matrix: Ground Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L1200 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-26

Sample ID: MW-15023 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 09:20Matrix: Ground Water

Field pH: 7.68

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/06/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.61 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L73 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.013 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.070 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L0.0059 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.12 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L12 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L130 6.0 10 10/30/20 11/02/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104170

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-26

Sample ID: MW-15023 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 09:20Matrix: Ground Water

Field pH: 7.68

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L340 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<4.0 4.0 1 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-27

Sample ID: MW-15021 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 10:55Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/06/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.54 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L92 0.26 1 11/03/20 11/05/20dlo dc

Lithium mg/L0.0021 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.00073 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.28 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L0.00072 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L<0.10 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L150 2.5 25 10/30/20 11/02/20cm cm

Sulfate as SO4 mg/L<3.0 3.0 5 10/30/20 10/30/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104170

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-27

Sample ID: MW-15021 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 10:55Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L660 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L32 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 58 of 77Report ID: 20J0991 TRACE_QC FINAL 11 10 20 1527



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-28

Sample ID: MW-17006 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 11:40Matrix: Ground Water

Field pH: 7.02

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T104158

Mercury mg/L<0.00020 0.00020 1 11/05/20 11/06/20dlo dc N

METALS, TOTAL

Analysis Method: EPA 200.7 Rev. 4.4

Batch:  T104101

Boron mg/L0.98 0.0088 1 11/03/20 11/05/20dlo dc

Calcium mg/L220 2.6 10 11/03/20 11/05/20dlo dc

Lithium mg/L0.057 0.0012 1 11/03/20 11/05/20dlo dc N

Analysis Method: EPA 200.8 Rev. 5.4

Batch:  T104101

Antimony mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Arsenic mg/L0.00065 0.00055 1 11/03/20 11/05/20dlo ckd

Barium mg/L0.19 0.0025 1 11/03/20 11/05/20dlo ckd

Beryllium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cadmium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Chromium mg/L<0.00025 0.00025 1 11/03/20 11/05/20dlo ckd

Cobalt mg/L<0.00052 0.00052 1 11/03/20 11/05/20dlo ckd

Lead mg/L<0.00055 0.00055 1 11/03/20 11/05/20dlo ckd

Molybdenum mg/L<0.0012 0.0012 1 11/03/20 11/05/20dlo ckd N

Selenium mg/L<0.00050 0.00050 1 11/03/20 11/05/20dlo ckd

Thallium mg/L<0.00038 0.00038 1 11/03/20 11/05/20dlo ckd

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T104069

Fluoride mg/L0.13 0.10 5 10/30/20 10/30/20cm cm

Chloride mg/L19 0.50 5 10/30/20 10/30/20cm cm

Sulfate as SO4 mg/L340 15 25 10/30/20 11/02/20cm cm

Analysis Method: SM 2540 C-11

Batch:  T104170

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

20J0991

BC Cobb

Trace ID: 20J0991-28

Sample ID: MW-17006 Date Received: 10/30/20 12:35

Date Collected: 10/30/20 11:40Matrix: Ground Water

Field pH: 7.02

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids mg/L940 40 4 11/03/20 11/03/20cm cm

Analysis Method: SM 2540 D-11

Batch:  T104120

Total Suspended Solids mg/L<8.0 8.0 2 11/02/20 11/02/20cm cm

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY REPORT

This report may not be reproduced, except in full, without written approval from EEA.

If you have any questions concerning this report, please do not hesitate to call us at 
(800) 332-4345 or (574) 233-4777.
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Revision date:  09/29/2020 
 

 

 

STATE CERTIFICATION LIST 

State Certification State Certification 

Alabama 40700 Missouri 880 

Alaska IN00035 Montana CERT0026 

Arizona AZ0432 Nebraska NE-OS-05-04 

Arkansas IN00035 Nevada IN00035 

California 2920 New Hampshire* 2124 

Colorado IN00035 New Jersey* IN598 

Colorado Radiochemistry IN00035 New Mexico IN00035 

Connecticut PH-0132 New York* 11398 

Delaware IN035 North Carolina 18700 

Florida(Primary AB)* E87775 North Dakota R-035 

Georgia 929 Ohio 87775 

Hawaii IN035 Oklahoma D9508 

Idaho IN00035 Oregon*  4156 

Illinois* 200001 Pennsylvania* 68-00466 

Illinois Microbiology 17767 Puerto Rico IN00035 

Illinois Radiochemistry IN00035 Rhode Island LAO00343 

Indiana Chemistry C-71-01 South Carolina 95005 

Indiana Microbiology M-76-07 South Dakota IN00035 

Iowa 098 Tennessee TN02973 

Kansas* E-10233 Texas* T104704187 

Kentucky 90056 Texas/TCEQ TX207 

Louisiana* LA014 Utah* IN00035 

Maine IN00035 Vermont VT-8775 

Maryland 209 Virginia* 460275 

Massachusetts M-IN035 Washington C837 

Michigan 9926 West Virginia 9927 C 

Minnesota* 018-999-338 Wisconsin 999766900 

Mississippi IN035 Wyoming IN035 

EPA IN00035   

*NELAP/TNI Recognized Accreditation Bodies 
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Laboratory Report

Client:

Attn:

Report:

Priority:

Status:

PWS ID:

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

502624

Not Supplied

Standard Written

Final

Muskegon, MI  49444

110 South Hill Street
South Bend, IN  46617
Tel:  (574) 233-4777
Fax:  (574) 233-8207
1 800 332 4345

*NR = The chlorine demand was not performed for this 
analytical sample, at the request of the client.

EEA 
ID #

Client ID Method Collected
Date / Time

Collected
By:

Received
Date / Time

4764871 MW-15002 7500-Ra B 10/26/20 14:30 Client 11/02/20 09:00

4764871 MW-15002 7500-Ra D 10/26/20 14:30 Client 11/02/20 09:00

4764872 MW-15003 7500-Ra B 10/26/20 15:25 Client 11/02/20 09:00

4764872 MW-15003 7500-Ra D 10/26/20 15:25 Client 11/02/20 09:00

4764873 MW-15004 7500-Ra B 10/26/20 16:16 Client 11/02/20 09:00

4764873 MW-15004 7500-Ra D 10/26/20 16:16 Client 11/02/20 09:00

4764874 MW-15007 7500-Ra B 10/27/20 08:15 Client 11/02/20 09:00

4764874 MW-15007 7500-Ra D 10/27/20 08:15 Client 11/02/20 09:00

4764875 MW-15008 7500-Ra B 10/27/20 09:30 Client 11/02/20 09:00

4764875 MW-15008 7500-Ra D 10/27/20 09:30 Client 11/02/20 09:00

4764876 MW-15005 7500-Ra B 10/27/20 10:45 Client 11/02/20 09:00

4764876 MW-15005 7500-Ra D 10/27/20 10:45 Client 11/02/20 09:00

4764877 MW-15006 7500-Ra B 10/27/20 11:40 Client 11/02/20 09:00

4764877 MW-15006 7500-Ra D 10/27/20 11:40 Client 11/02/20 09:00

4764878 MW-15009 7500-Ra B 10/27/20 13:20 Client 11/02/20 09:00

4764878 MW-15009 7500-Ra D 10/27/20 13:20 Client 11/02/20 09:00

4764879 MW-15010 7500-Ra B 10/27/20 14:25 Client 11/02/20 09:00

4764879 MW-15010 7500-Ra D 10/27/20 14:25 Client 11/02/20 09:00

4764880 MW-15011 7500-Ra B 10/27/20 15:25 Client 11/02/20 09:00

4764880 MW-15011 7500-Ra D 10/27/20 15:25 Client 11/02/20 09:00

4764881 MW-15011D 7500-Ra B 10/27/20 15:40 Client 11/02/20 09:00

4764881 MW-15011D 7500-Ra D 10/27/20 15:40 Client 11/02/20 09:00

4764882 MW-15014 7500-Ra B 10/28/20 08:40 Client 11/02/20 09:00

4764882 MW-15014 7500-Ra D 10/28/20 08:40 Client 11/02/20 09:00

4764883 MW-15013 7500-Ra B 10/28/20 09:40 Client 11/02/20 09:00

4764883 MW-15013 7500-Ra D 10/28/20 09:40 Client 11/02/20 09:00

4764884 MW-15022 7500-Ra B 10/28/20 10:50 Client 11/02/20 09:00

4764884 MW-15022 7500-Ra D 10/28/20 10:50 Client 11/02/20 09:00

4764885 MW-15020 7500-Ra B 10/28/20 14:25 Client 11/02/20 09:00

4764885 MW-15020 7500-Ra D 10/28/20 14:25 Client 11/02/20 09:00

4764886 MW-17005 7500-Ra B 10/28/20 15:20 Client 11/02/20 09:00

Sample Information

Page 1 of 10
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Client Name: Report #: 502624Trace Analytical Laboratories

4764886 MW-17005 7500-Ra D 10/28/20 15:20 Client 11/02/20 09:00

4764887 MW-17001R 7500-Ra B 10/29/20 08:25 Client 11/02/20 09:00

4764887 MW-17001R 7500-Ra D 10/29/20 08:25 Client 11/02/20 09:00

4764888 MW-15016R 7500-Ra B 10/29/20 09:00 Client 11/02/20 09:00

4764888 MW-15016R 7500-Ra D 10/29/20 09:00 Client 11/02/20 09:00

4764889 MW-15017 7500-Ra B 10/29/20 10:15 Client 11/02/20 09:00

4764889 MW-15017 7500-Ra D 10/29/20 10:15 Client 11/02/20 09:00

4764890 MW-17002 7500-Ra B 10/29/20 10:50 Client 11/02/20 09:00

4764890 MW-17002 7500-Ra D 10/29/20 10:50 Client 11/02/20 09:00

4764891 MW-17003 7500-Ra B 10/29/20 12:25 Client 11/02/20 09:00

4764891 MW-17003 7500-Ra D 10/29/20 12:25 Client 11/02/20 09:00

4764892 MW-15018 7500-Ra B 10/29/20 13:05 Client 11/02/20 09:00

4764892 MW-15018 7500-Ra D 10/29/20 13:05 Client 11/02/20 09:00

4764893 MW-17004 7500-Ra B 10/29/20 14:50 Client 11/02/20 09:00

4764893 MW-17004 7500-Ra D 10/29/20 14:50 Client 11/02/20 09:00

4764894 MW-15019 7500-Ra B 10/29/20 15:30 Client 11/02/20 09:00

4764894 MW-15019 7500-Ra D 10/29/20 15:30 Client 11/02/20 09:00

4764895 MW-15015R 7500-Ra B 10/30/20 08:15 Client 11/02/20 09:00

4764895 MW-15015R 7500-Ra D 10/30/20 08:15 Client 11/02/20 09:00

4764896 MW-15023 7500-Ra B 10/30/20 09:20 Client 11/02/20 09:00

4764896 MW-15023 7500-Ra D 10/30/20 09:20 Client 11/02/20 09:00

4764897 MW-15021 7500-Ra B 10/30/20 10:55 Client 11/02/20 09:00

4764897 MW-15021 7500-Ra D 10/30/20 10:55 Client 11/02/20 09:00

4764898 MW-17006 7500-Ra B 10/30/20 11:40 Client 11/02/20 09:00

4764898 MW-17006 7500-Ra D 10/30/20 11:40 Client 11/02/20 09:00

Report Summary

Detailed quantitative results are presented on the following pages.  The results presented relate only to the samples provided for 
analysis.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 
hesitate to call Karen Fullmer at (574) 233-4777.

Note:  This report may not be reproduced, except in full, without written approval from EEA.

Client Name:

Report #:

Trace Analytical Laboratories

502624

Authorized Signature Title Date

12/01/2020
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-15002 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.31 ± 0.431.00.48---7500-Ra BRadium-22613982-63-3 4764871

11/11/20 14:5711/04/20 11:20pCi/L-0.04 ± 0.531.000.56---7500-Ra DRadium-22815262-20-1 4764871

11/12/20 14:1011/04/20 11:20pCi/L< 0.561.00.565 *calc.Combined Radium--- 4764871

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15003 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.47 ± 0.431.00.42---7500-Ra BRadium-22613982-63-3 4764872

11/11/20 14:5711/04/20 11:20pCi/L0.56 ± 0.461.00.46---7500-Ra DRadium-22815262-20-1 4764872

11/12/20 14:1011/04/20 11:20pCi/L1.03 ± 0.631.00.465 *calc.Combined Radium--- 4764872

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15004 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.08 ± 0.281.000.39---7500-Ra BRadium-22613982-63-3 4764873

11/25/20 16:0311/20/20 11:26pCi/L0.55 ± 0.491.00.48---7500-Ra DRadium-22815262-20-1 4764873

11/25/20 16:0311/04/20 11:20pCi/L0.63 ± 0.561.000.485 *calc.Combined Radium--- 4764873

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15007 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.46 ± 0.441.00.43---7500-Ra BRadium-22613982-63-3 4764874

11/11/20 14:5711/04/20 11:20pCi/L0.94 ± 0.491.00.47---7500-Ra DRadium-22815262-20-1 4764874

11/12/20 14:1011/04/20 11:20pCi/L1.40 ± 0.661.00.475 *calc.Combined Radium--- 4764874

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-15008 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L-0.02 ± 0.241.000.41---7500-Ra BRadium-22613982-63-3 4764875

11/11/20 14:5711/04/20 11:20pCi/L0.20 ± 0.491.00.50---7500-Ra DRadium-22815262-20-1 4764875

11/12/20 14:1011/04/20 11:20pCi/L< 0.501.000.505 *calc.Combined Radium--- 4764875

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15005 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.33 ± 0.371.00.39---7500-Ra BRadium-22613982-63-3 4764876

11/11/20 14:5711/04/20 11:20pCi/L0.02 ± 0.531.000.56---7500-Ra DRadium-22815262-20-1 4764876

11/12/20 14:1011/04/20 11:20pCi/L< 0.561.00.565 *calc.Combined Radium--- 4764876

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15006 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1011/04/20 11:20pCi/L0.21 ± 0.281.00.33---7500-Ra BRadium-22613982-63-3 4764877

11/11/20 14:5711/04/20 11:20pCi/L0.39 ± 0.451.00.45---7500-Ra DRadium-22815262-20-1 4764877

11/12/20 14:1011/04/20 11:20pCi/L0.60 ± 0.531.00.455 *calc.Combined Radium--- 4764877

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15009 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.05 ± 0.161.000.25---7500-Ra BRadium-22613982-63-3 4764878

11/12/20 13:3611/04/20 11:20pCi/L0.98 ± 0.541.00.51---7500-Ra DRadium-22815262-20-1 4764878

11/12/20 14:1311/04/20 11:20pCi/L1.03 ± 0.561.000.515 *calc.Combined Radium--- 4764878

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-15010 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.05 ± 0.201.000.29---7500-Ra BRadium-22613982-63-3 4764879

11/12/20 13:3611/04/20 11:20pCi/L1.3 ± 0.61.00.54---7500-Ra DRadium-22815262-20-1 4764879

11/12/20 14:1311/04/20 11:20pCi/L1.35 ± 0.621.000.545 *calc.Combined Radium--- 4764879

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15011 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.15 ± 0.221.00.26---7500-Ra BRadium-22613982-63-3 4764880

11/12/20 13:3511/04/20 11:20pCi/L0.80 ± 0.611.00.59---7500-Ra DRadium-22815262-20-1 4764880

11/12/20 14:1311/04/20 11:20pCi/L0.95 ± 0.651.00.595 *calc.Combined Radium--- 4764880

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15011D Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.33 ± 0.381.00.40---7500-Ra BRadium-22613982-63-3 4764881

11/12/20 13:3511/04/20 11:20pCi/L1.5 ± 0.61.00.52---7500-Ra DRadium-22815262-20-1 4764881

11/12/20 14:1311/04/20 11:20pCi/L1.83 ± 0.701.00.525 *calc.Combined Radium--- 4764881

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15014 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.15 ± 0.191.00.21---7500-Ra BRadium-22613982-63-3 4764882

11/12/20 13:3711/04/20 11:20pCi/L0.91 ± 0.781.00.76---7500-Ra DRadium-22815262-20-1 4764882

11/12/20 14:1311/04/20 11:20pCi/L1.06 ± 0.801.00.765 *calc.Combined Radium--- 4764882

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-15013 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.19 ± 0.251.00.28---7500-Ra BRadium-22613982-63-3 4764883

11/12/20 13:3711/04/20 11:20pCi/L0.87 ± 0.701.00.69---7500-Ra DRadium-22815262-20-1 4764883

11/12/20 14:1311/04/20 11:20pCi/L1.06 ± 0.741.00.695 *calc.Combined Radium--- 4764883

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15022 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.26 ± 0.191.00.15---7500-Ra BRadium-22613982-63-3 4764884

11/12/20 13:3711/04/20 11:20pCi/L-0.16 ± 0.591.00.67---7500-Ra DRadium-22815262-20-1 4764884

11/12/20 14:1311/04/20 11:20pCi/L< 0.671.00.675 *calc.Combined Radium--- 4764884

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15020 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.78 ± 0.401.00.27---7500-Ra BRadium-22613982-63-3 4764885

11/12/20 13:3811/04/20 11:20pCi/L1.7 ± 0.81.00.66---7500-Ra DRadium-22815262-20-1 4764885

11/12/20 14:1311/04/20 11:20pCi/L2.48 ± 0.861.00.665 *calc.Combined Radium--- 4764885

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-17005 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.15 ± 0.221.00.27---7500-Ra BRadium-22613982-63-3 4764886

11/12/20 13:3711/04/20 11:20pCi/L0.81 ± 0.761.00.75---7500-Ra DRadium-22815262-20-1 4764886

11/12/20 14:1311/04/20 11:20pCi/L0.96 ± 0.791.00.755 *calc.Combined Radium--- 4764886

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-17001R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:1311/04/20 11:20pCi/L0.27 ± 0.261.00.26---7500-Ra BRadium-22613982-63-3 4764887

11/12/20 13:3711/04/20 11:20pCi/L0.66 ± 0.661.00.66---7500-Ra DRadium-22815262-20-1 4764887

11/12/20 14:1311/04/20 11:20pCi/L0.93 ± 0.711.00.665 *calc.Combined Radium--- 4764887

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15016R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/19/20 14:4511/04/20 14:05pCi/L1.6 ± 0.91.00.32---7500-Ra BRadium-22613982-63-3 4764888

11/12/20 19:2111/04/20 14:05pCi/L2.4 ± 0.61.00.48---7500-Ra DRadium-22815262-20-1 4764888

11/19/20 14:4511/04/20 14:05pCi/L4.0 ± 1.11.00.485 *calc.Combined Radium--- 4764888

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15017 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/23/20 14:5011/04/20 14:05pCi/L2.2 ± 0.41.00.12---7500-Ra BRadium-22613982-63-3 4764889

11/12/20 19:2111/04/20 14:05pCi/L3.5 ± 0.61.00.41---7500-Ra DRadium-22815262-20-1 4764889

11/23/20 14:5011/04/20 14:05pCi/L5.7 ± 0.71.00.415 *calc.Combined Radium--- 4764889

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-17002 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.39 ± 0.311.00.28---7500-Ra BRadium-22613982-63-3 4764890

11/12/20 19:2111/04/20 14:05pCi/L0.55 ± 0.591.00.59---7500-Ra DRadium-22815262-20-1 4764890

11/12/20 19:2111/04/20 14:05pCi/L0.94 ± 0.671.00.595 *calc.Combined Radium--- 4764890

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-17003 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.46 ± 0.421.00.41---7500-Ra BRadium-22613982-63-3 4764891

11/12/20 19:2111/04/20 14:05pCi/L0.92 ± 0.511.00.48---7500-Ra DRadium-22815262-20-1 4764891

11/12/20 19:2111/04/20 14:05pCi/L1.38 ± 0.661.00.485 *calc.Combined Radium--- 4764891

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15018 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.73 ± 0.451.00.34---7500-Ra BRadium-22613982-63-3 4764892

11/12/20 19:2111/04/20 14:05pCi/L1.0 ± 0.51.00.45---7500-Ra DRadium-22815262-20-1 4764892

11/12/20 19:2111/04/20 14:05pCi/L1.73 ± 0.661.00.455 *calc.Combined Radium--- 4764892

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-17004 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.28 ± 0.301.00.30---7500-Ra BRadium-22613982-63-3 4764893

11/12/20 19:2111/04/20 14:05pCi/L0.76 ± 0.491.00.47---7500-Ra DRadium-22815262-20-1 4764893

11/12/20 19:2111/04/20 14:05pCi/L1.04 ± 0.571.00.475 *calc.Combined Radium--- 4764893

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15019 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/19/20 14:4511/04/20 14:05pCi/L0.74 ± 0.631.00.32---7500-Ra BRadium-22613982-63-3 4764894

11/12/20 19:2111/04/20 14:05pCi/L0.90 ± 0.491.00.46---7500-Ra DRadium-22815262-20-1 4764894

11/19/20 14:4511/04/20 14:05pCi/L1.64 ± 0.801.00.465 *calc.Combined Radium--- 4764894

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 502624Trace Analytical Laboratories

Sampling Point: PWS ID:MW-15015R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.09 ± 0.201.000.27---7500-Ra BRadium-22613982-63-3 4764895

11/12/20 19:2111/04/20 14:05pCi/L0.49 ± 0.471.00.47---7500-Ra DRadium-22815262-20-1 4764895

11/12/20 19:2111/04/20 14:05pCi/L0.58 ± 0.511.000.475 *calc.Combined Radium--- 4764895

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15023 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.15 ± 0.251.00.32---7500-Ra BRadium-22613982-63-3 4764896

11/12/20 19:2111/04/20 14:05pCi/L0.63 ± 0.481.00.47---7500-Ra DRadium-22815262-20-1 4764896

11/12/20 19:2111/04/20 14:05pCi/L0.78 ± 0.541.00.475 *calc.Combined Radium--- 4764896

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-15021 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:4311/04/20 14:05pCi/L0.47 ± 0.361.00.31---7500-Ra BRadium-22613982-63-3 4764897

11/12/20 19:2111/04/20 14:05pCi/L1.3 ± 0.51.00.48---7500-Ra DRadium-22815262-20-1 4764897

11/12/20 19:2111/04/20 14:05pCi/L1.77 ± 0.641.00.485 *calc.Combined Radium--- 4764897

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-17006 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

11/12/20 14:5111/04/20 14:05pCi/L0.44 ± 0.321.00.26---7500-Ra BRadium-22613982-63-3 4764898

11/12/20 15:5911/04/20 14:05pCi/L0.74 ± 0.721.00.72---7500-Ra DRadium-22815262-20-1 4764898

11/12/20 15:5911/04/20 14:05pCi/L1.18 ± 0.791.00.725 *calc.Combined Radium--- 4764898

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Reg Limit Type:

Symbol:

MCL SMCL AL

* ^ !

† EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.
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Client Name: Report #: 502624Trace Analytical Laboratories

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification 
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared 
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of 
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing 
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a 
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples 
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative 
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed 
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory 
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known 
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to 
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels, 
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch 
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background 
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the 
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container 
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB 
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip. 
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD 
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken 
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in 
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the 
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD 
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to 
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field 
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix 
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and 
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known 
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution 
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from 
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the 
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to 
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which 
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control 
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.
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QUALITY CONTROL RESULTS

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104157

QC Batch Method:  EPA 7470A Prep Analysis Method:  EPA 7470A

Analysis Description: Mercury, Total, EPA 7470/7471 

Parameter

METHOD BLANK: T104157-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00020 0.00020Mercury mg/L

LABORATORY CONTROL SAMPLE: T104157-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.00200 82 77-122Mercury mg/L 0.00164

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T104157-MSD1 Original: 20J0991-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.00200 20576-1230Mercury mg/L 800.001690.00161 84

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104158

QC Batch Method:  EPA 7470A Prep Analysis Method:  EPA 7470A

Analysis Description: Mercury, Total, EPA 7470/7471 

Parameter

METHOD BLANK: T104158-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00020 0.00020Mercury mg/L

LABORATORY CONTROL SAMPLE: T104158-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.00200 94 77-122Mercury mg/L 0.00187

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T104158-MSD1 Original: 20J0991-21

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.00200 20376-1230Mercury mg/L 940.001950.00188 97

CERTIFICATE OF ANALYSIS
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Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104100

QC Batch Method:  EPA 200.2 Analysis Method:  EPA 200.7 Rev. 4.4

Analysis Description: Calcium, Total 

Parameter

METHOD BLANK: T104100-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0088 0.0088Boron mg/L

<0.26 0.26Calcium mg/L

<0.0012 0.0012Lithium mg/L

LABORATORY CONTROL SAMPLE: T104100-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.60 91 85-115Boron mg/L 1.45

16.0 93 85-115Calcium mg/L 15.0

1.60 96 85-115Lithium mg/L 1.54

Parameter

MATRIX SPIKE: T104100-MS1 Original: 20J0991-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.267 1.60 70-13094Boron mg/L 1.76

84.5 16.0 70-130 243171Calcium mg/L 112

0.00433 1.60 70-13096Lithium mg/L 1.54

Parameter

MATRIX SPIKE: T104100-MS2 Original: 20J0991-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.0509 1.60 70-13097Boron mg/L 1.60

59.8 16.0 70-130116Calcium mg/L 78.4

0.00178 1.60 70-13089Lithium mg/L 1.43

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104101

QC Batch Method:  EPA 200.2 Analysis Method:  EPA 200.7 Rev. 4.4

Analysis Description: Lithium, Total 

Parameter

METHOD BLANK: T104101-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0088 0.0088Boron mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T104101-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.26 0.26Calcium mg/L

<0.0012 0.0012Lithium mg/L

LABORATORY CONTROL SAMPLE: T104101-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.60 92 85-115Boron mg/L 1.48

16.0 100 85-115Calcium mg/L 16.0

1.60 98 85-115Lithium mg/L 1.57

Parameter

MATRIX SPIKE: T104101-MS1 Original: 20J0991-21

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.477 1.60 70-13089Boron mg/L 1.90

86.4 16.0 70-130 243162Calcium mg/L 112

0.0198 1.60 70-13095Lithium mg/L 1.54

Parameter

MATRIX SPIKE: T104101-MS2 Original: 20J0991-22

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.644 1.60 70-13089Boron mg/L 2.07

105 16.0 70-130120Calcium mg/L 125

0.0332 1.60 70-13094Lithium mg/L 1.54

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104100

QC Batch Method:  EPA 200.2 Analysis Method:  EPA 200.8 Rev. 5.4

Analysis Description: Antimony, Total 

Parameter

METHOD BLANK: T104100-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00055 0.00055Arsenic mg/L

<0.0025 0.0025Barium mg/L

<0.00025 0.00025Beryllium mg/L

<0.00025 0.00025Cadmium mg/L

<0.00052 0.00052Cobalt mg/L

<0.00025 0.00025Chromium mg/L

<0.0012 0.0012Molybdenum mg/L

0.00059 0.00055Lead mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T104100-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00025 0.00025Antimony mg/L

<0.00050 0.00050Selenium mg/L

<0.00038 0.00038Thallium mg/L

LABORATORY CONTROL SAMPLE: T104100-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.100 95 85-115Arsenic mg/L 0.0947

1.60 109 85-115Barium mg/L 1.75

0.200 92 85-115Beryllium mg/L 0.183

0.0500 105 85-115Cadmium mg/L 0.0527

1.60 92 85-115Cobalt mg/L 1.48

0.0500 94 85-115Chromium mg/L 0.0470

1.60 97 85-115Molybdenum mg/L 1.55

0.100 96 85-115Lead mg/L 0.0964

0.100 111 85-115Antimony mg/L 0.111

0.100 95 85-115Selenium mg/L 0.0947

0.100 98 85-115Thallium mg/L 0.0979

Parameter

MATRIX SPIKE: T104100-MS1 Original: 20J0991-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0 0.100 70-13096Arsenic mg/L 0.0963

0.0664 1.60 70-130112Barium mg/L 1.85

0 0.200 70-13091Beryllium mg/L 0.182

0 0.0500 70-130104Cadmium mg/L 0.0521

0.000209 1.60 70-13091Cobalt mg/L 1.46

0.000320 0.0500 70-13093Chromium mg/L 0.0469

0.000636 1.60 70-130102Molybdenum mg/L 1.63

0 0.100 70-13099Lead mg/L 0.0990

0 0.100 70-130112Antimony mg/L 0.112

0 0.100 70-13096Selenium mg/L 0.0956

0 0.100 70-130103Thallium mg/L 0.103

Parameter

MATRIX SPIKE: T104100-MS2 Original: 20J0991-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.00853 0.100 70-13097Arsenic mg/L 0.106

0.0339 1.60 70-130114Barium mg/L 1.86

CERTIFICATE OF ANALYSIS
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Parameter

MATRIX SPIKE: T104100-MS2 Original: 20J0991-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0 0.200 70-13091Beryllium mg/L 0.181

0 0.0500 70-130105Cadmium mg/L 0.0524

0.000536 1.60 70-13093Cobalt mg/L 1.49

0.000253 0.0500 70-13095Chromium mg/L 0.0475

0.00974 1.60 70-130104Molybdenum mg/L 1.68

0 0.100 70-13099Lead mg/L 0.0993

0.000647 0.100 70-130117Antimony mg/L 0.118

0 0.100 70-13092Selenium mg/L 0.0921

0 0.100 70-130103Thallium mg/L 0.103

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104101

QC Batch Method:  EPA 200.2 Analysis Method:  EPA 200.8 Rev. 5.4

Analysis Description: Lead,  Total 

Parameter

METHOD BLANK: T104101-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00055 0.00055Arsenic mg/L

<0.0025 0.0025Barium mg/L

<0.00025 0.00025Beryllium mg/L

<0.000050 0.000050Cadmium mg/L

<0.00052 0.00052Cobalt mg/L

<0.00025 0.00025Chromium mg/L

<0.0012 0.0012Molybdenum mg/L

<0.00025 0.00025Lead mg/L

<0.00025 0.00025Antimony mg/L

<0.00050 0.00050Selenium mg/L

<0.00038 0.00038Thallium mg/L

LABORATORY CONTROL SAMPLE: T104101-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.100 103 85-115Arsenic mg/L 0.103

1.60 110 85-115Barium mg/L 1.77

0.200 90 85-115Beryllium mg/L 0.180

0.0500 112 85-115Cadmium mg/L 0.0558

1.60 92 85-115Cobalt mg/L 1.47

0.0500 93 85-115Chromium mg/L 0.0464

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T104101-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.60 95 85-115Molybdenum mg/L 1.52

0.100 104 85-115Lead mg/L 0.104

0.100 105 85-115Antimony mg/L 0.105

0.100 114 85-115Selenium mg/L 0.114

0.100 110 85-115Thallium mg/L 0.110

Parameter

MATRIX SPIKE: T104101-MS1 Original: 20J0991-21

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.00792 0.100 70-13097Arsenic mg/L 0.105

0.119 1.60 70-130104Barium mg/L 1.78

0 0.200 70-13088Beryllium mg/L 0.176

0 0.0500 70-130105Cadmium mg/L 0.0524

0.0000973 1.60 70-13087Cobalt mg/L 1.39

0 0.0500 70-13089Chromium mg/L 0.0444

0.00758 1.60 70-13096Molybdenum mg/L 1.55

0 0.100 70-130125Lead mg/L 0.125

0.0000920 0.100 70-13096Antimony mg/L 0.0958

0 0.100 70-13077Selenium mg/L 0.0772

0 0.100 70-130 240133Thallium mg/L 0.133

Parameter

MATRIX SPIKE: T104101-MS2 Original: 20J0991-22

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.000192 0.100 70-130102Arsenic mg/L 0.102

0.237 1.60 70-130113Barium mg/L 2.04

0 0.200 70-13090Beryllium mg/L 0.180

0 0.0500 70-130110Cadmium mg/L 0.0548

0.000220 1.60 70-13091Cobalt mg/L 1.45

0.000286 0.0500 70-13093Chromium mg/L 0.0468

0.000700 1.60 70-130100Molybdenum mg/L 1.60

0 0.100 70-130118Lead mg/L 0.118

0 0.100 70-130110Antimony mg/L 0.110

0 0.100 70-130109Selenium mg/L 0.109

0 0.100 70-130126Thallium mg/L 0.126

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

CERTIFICATE OF ANALYSIS
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QC Batch:  T104020

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T104020-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Chloride mg/L

<0.020 0.020Fluoride mg/L

<1.0 1.0Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T104020-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 102 90-110Chloride mg/L <10

1.00 101 90-110Fluoride mg/L 1.01

5.00 103 90-110Sulfate as SO4 mg/L 5.17

Parameter

MATRIX SPIKE: T104020-MS1 Original: 20J0991-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

34.5 25.0 80-12089Chloride mg/L 56.7

0.711 5.00 80-120100Fluoride mg/L 5.73

0.519 25.0 80-12097Sulfate as SO4 mg/L 24.7

Parameter

MATRIX SPIKE: T104020-MS2 Original: 20J0991-05

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

44.9 25.0 80-12089Chloride mg/L 67.2

0.210 5.00 80-120101Fluoride mg/L 5.26

56.6 25.0 80-12087Sulfate as SO4 mg/L 78.3

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104069

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T104069-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Chloride mg/L

<0.020 0.020Fluoride mg/L

<1.0 1.0Sulfate as SO4 mg/L

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T104069-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 106 90-110Chloride mg/L 5.31

1.00 96 90-110Fluoride mg/L 0.960

5.00 107 90-110Sulfate as SO4 mg/L 5.34

Parameter

MATRIX SPIKE: T104069-MS1 Original: 20J0991-16

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

21.9 25.0 80-120103Chloride mg/L 47.7

0.123 5.00 80-120101Fluoride mg/L 5.15

6.07 25.0 80-120103Sulfate as SO4 mg/L 31.7

Parameter

MATRIX SPIKE: T104069-MS2 Original: 20J0991-17

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

21.4 25.0 80-120101Chloride mg/L 46.6

0.124 5.00 80-120103Fluoride mg/L 5.27

4.10 25.0 80-120120Sulfate as SO4 mg/L 34.2

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104031

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T104031-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T104031-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 110 80-120Total Dissolved Solids mg/L 549

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104149

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 
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Parameter

METHOD BLANK: T104149-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T104149-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

520 94 80-120Total Dissolved Solids mg/L 490

Parameter

SAMPLE DUPLICATE: T104149-DUP1 Original: 20J0991-15

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

680 32 10 623940Total Dissolved Solids mg/L

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104170

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T104170-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T104170-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

511 95 80-120Total Dissolved Solids mg/L 488

Parameter

SAMPLE DUPLICATE: T104170-DUP1 Original: 20J0991-24

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

600 2 10612Total Dissolved Solids mg/L

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104252

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T104252-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T104252-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 97 80-120Total Dissolved Solids mg/L 487

Parameter

SAMPLE DUPLICATE: T104252-DUP1 Original: 20J0991-13RE1

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

308 8 10284Total Dissolved Solids mg/L

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104027

QC Batch Method:  SM 2540 D-11 Analysis Method:  SM 2540 D-11

Analysis Description: Total Suspended Solids 

Parameter

METHOD BLANK: T104027-BLK1

Units
Blank

Result
Reporting

Limit Notes

<4.0 4.0Total Suspended Solids mg/L

LABORATORY CONTROL SAMPLE: T104027-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

50.0 104 85-115Total Suspended Solids mg/L 52.0

Trace Project ID:  20J0991

Client Project ID:  BC Cobb

QC Batch:  T104120

QC Batch Method:  SM 2540 D-11 Analysis Method:  SM 2540 D-11

Analysis Description: Total Suspended Solids 

Parameter

METHOD BLANK: T104120-BLK1

Units
Blank

Result
Reporting

Limit Notes

<4.0 4.0Total Suspended Solids mg/L

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T104120-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

50.0 90 85-115Total Suspended Solids mg/L 45.0

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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