
  

 

Environmental Services  
Consumers Energy 

Parnall Office Building /Jackson 

1945 W Parnall Road, Jackson MI 

49201 00000  

January 29, 2021      TRANSMITTAL VIA EMAIL 01/29/2021 

 

Ms. Lori Babcock 

Michigan Department of Environment, Great Lakes, and Energy 

Materials Management Division 

Saginaw Bay District Office 

401 Ketchum St, Suite B 

Bay City, Michigan 48708 

 

SUBJECT: 2020 Annual Groundwater Monitoring and Corrective Action Report 

  DE Karn Lined Impoundment Coal Combustion Residuals (CCR) Unit 

 
Dear Ms. Babcock: 

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the final 

rule for the regulation and management of Coal Combustion Residuals (CCR) under the 

Resource Conservation and Recovery Act (RCRA) (the CCR Rule) (USEPA, April 2015, as 

amended).  Standards for groundwater monitoring and corrective action codified in the CCR 

Rule (40 CFR 257.90-98), apply to the Consumers Energy Company (Consumers Energy) Lined 

Impoundment at the DE Karn Power Plant Site.  Pursuant to the CCR Rule, the owner or operator 

of a CCR unit must prepare an annual groundwater monitoring and corrective action report for 

the CCR unit documenting the status of groundwater monitoring and corrective action for the 

preceding year in accordance with §257.90(e).  On behalf of Consumers Energy, TRC has 

prepared this Annual Groundwater Monitoring Report for the Karn Lined Impoundment to cover 

the period of January 1, 2020 to December 31, 2020.   

This 2020 Karn Lined Impoundment Annual Report was prepared in accordance with the 

requirements of §257.90(e) and presents the monitoring results and the statistical evaluation of 

the detection monitoring constituents (Appendix III to Part 257 of the CCR Rule) for the April and 

October 2020 semiannual groundwater monitoring events for the Lined Impoundment.  As part 

of the statistical evaluation, the data collected during detection monitoring events are 

evaluated to identify statistically significant increases (SSIs) in detection monitoring constituents 

to determine if concentrations in detection monitoring well samples exceed background levels. 

After establishing the groundwater monitoring system and detection monitoring project pursuant 

to the requirements and schedule of §257.90 - §257.94, the State of Michigan enacted Public 

Act No. 640 of 2018 (PA 640) December 28, 2018 to amend the Natural Resources and 

Environmental Protection Act, also known as Part 115 of PA 451 of 1994, as amended (a.k.a., 

Michigan Part 115 Solid Waste Management). The December 2018 amendments to Part 115 

were developed to provide the State of Michigan oversight of CCR impoundments and landfills 

and to better align existing state solid waste management rules and statutes with the CCR Rule. 

This alignment would ensure compliance with the CCR standards through a state-approved 
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permitting program that would be deemed to be “equivalent to” or “as protective as” through 

an administrative application that would be reviewed and authorized by U.S. EPA. 

The 2020 semiannual monitoring events were completed in April and October 2020 to comply 

with the CCR Rule.  On November 6, 2020 Consumers Energy submitted the Karn Lined 

Impoundment Hydrogeological Monitoring Plan (November 2020 HMP) to the Michigan 

Department of Environment, Great Lakes, and Energy (EGLE) to comply with the requirements of 

Part 115, Rule 299.4905, and the CCR Rule. The HMP was approved by the EGLE on November 

13, 2020.  Note that the October 2020 Data Summary will serve as a transition from the Sample 

Analysis Plan (2018 SAP)1 and Statistical Evaluation Plan (2018 Stats Plan)2 developed per the 

requirements of the Federal CCR rule, to data collection and reporting requirements per the 

EGLE-approved HMP. Data collection was completed, and data evaluation was initiated prior to 

approval of the November 2020 HMP; therefore, data were assessed in accordance with the 

2018 SAP and 2018 Stats Plan.  A summary of the first semiannual groundwater monitoring event 

is included in Enclosure 1.  A summary of the second semiannual groundwater monitoring event 

is included in Enclosure 2. 

Potential SSIs over background limits were again noted for various Appendix III constituents 

during the April and October 2020 detection monitoring events; however the January 2020 

Alternate Source Demonstration continues to apply, which shows that a source other than the 

Karn Lined Impoundment CCR Unit caused the SSIs.  As such, Consumers Energy will continue 

with the detection monitoring program at the Karn Lined Impoundment in conformance with 

§257.90 - §257.94.   

No corrective actions were performed in 2020.  Per the November 2020 HMP, quarterly 

monitoring will be performed at the Karn Lined Impoundment in 2021.  The next annual 

monitoring report will cover monitoring conducted in the 2021 calendar year and will be 

submitted no later than January 31, 2022. 

 

Sincerely,  

 

 

Harold D. Register, Jr., P.E. 

 
1 TRC. June 2018. Sample and Analysis Plan – Electric Generation Facilities RCRA CCR Detection Monitoring 

Program. DE Karn Power Plant Lined Impoundment, Essexville, Michigan. Prepared for Consumers Energy 

Company. 
2 TRC. June 2018. Groundwater Statistical Evaluation Plan – DE Karn Power Plant Lined Impoundment, 

Essexville, Michigan. Prepared for Consumers Energy Company. 
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Principal Engineer 

Landfill Operations Compliance 

Phone: (517) 788-2982 

Email: harold.registerjr@cmsenergy.com 

Enclosures 
1. May 2020 Detection Monitoring Data Summary, Consumers Energy, DE Karn Site, Lined 

Impoundment CCR Unit (TRC, July 2020) 

2. October 2020 Detection Monitoring Data Summary, Consumers Energy, DE Karn Site, 

Lined Impoundment CCR Unit (TRC, January 2021) 

cc: Mr. Phil Roycraft, EGLE Saginaw Bay District Office 

 Mr. Gary Schwerin, EGLE Saginaw Bay District Office 

 Ms. Margie Ring, EGLE Lansing Office 

 Mr. Jim Arduin, EGLE Lansing Office 

 Mr. Caleb Batts, Consumers Energy 

 Ms. Darby Litz, TRC 

 Mr. Jacob Krenz, TRC 
 

 

mailto:harold.registerjr@cmsenergy.com
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July 24, 2020 

Harold Register 
Environmental Services  
Consumers Energy  
1945 W. Parnall Road  
Jackson, MI 49201 
 
Subject: May 2020 Detection Monitoring Data Summary 

Consumers Energy, DE Karn Site, Lined Impoundment CCR Unit 
 
Dear Mr. Register: 

Pursuant to the CCR Rule1, Consumers Energy initiated a detection monitoring program for the Karn 

Lined Impoundment that went into service on June 7, 2019.  This letter report has been prepared to 

provide the summary of the May 2020 assessment of groundwater monitoring results, data quality 

review, and statistical data evaluation. This letter also serves as the alternate source demonstration for 

potential statistically significant increases (SSIs) of Appendix III constituents over background levels, 

pursuant to §257.94(e)(2).  

Detection Monitoring Sampling Summary 
In accordance with §257.94, TRC conducted the first semi-annual detection monitoring event for the 

Karn Lined Impoundment on May 13 through May 15, 2020.  The May 2020 event is the CCR detection 

monitoring compliance event; however, a supplemental sampling event was also conducted on March 

11 and 12, 2020 to further assess changing site conditions relative to the dewatering and source 

removal from the Bottom Ash Pond.  Background monitoring well DEK-MW-15003, downgradient 

monitoring wells DEK-MW-18001, OW-10, and OW-12, and supplemental monitoring well OW-11 were 

sampled in accordance with the Sample Analysis Plan (SAP) (TRC, June 2018).  Additionally, a 

sample was collected from a sump in the secondary collection system (KLI-SCS) such that leachate 

chemistry could be compared to groundwater chemistry. 

The May 2020 sampling event consisted of collecting static water level measurements from the Karn 

Lined Impoundment groundwater monitoring system.  Static water elevation data are summarized in 

Table 1 and groundwater elevation data are shown on Figure 3.  Monitoring wells were purged with 

peristaltic pumps or submersible pumps utilizing low-flow sampling methodology.  Field parameters 

were stabilized at each monitoring well prior to collecting groundwater samples.  Stabilized field 

parameters for each monitoring well are summarized in Table 2.   

The groundwater samples were analyzed by the Consumers Energy Trail Street Laboratory for both 

Appendix III and IV constituents in accordance with the SAP.  The radium analyses were performed by   

Eurofins TestAmerica Inc.  The analytical results pertaining to the detection monitoring program are 

summarized in Table 3.

 
1 USEPA final rule for the regulation and management of Coal Combustion Residuals (CCR) under the Resource Conservation and Recovery 

Act (RCRA) published April 17, 2015, as amended. 
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Groundwater Flow Rate and Direction 
Groundwater elevation data collected during the March and May 2020 groundwater monitoring events 

are provided in Table 1. The data were used to construct the groundwater contour map (Figure 3). 

Groundwater elevations measured at the site in March through May 2020 are generally within the range 

of 581 to 587 feet above mean sea level (ft NAVD88) and groundwater is typically encountered at equal 

elevation relative to the surrounding surface water features measured by the NOAA gauging station 

data or within approximately 6 feet higher, flowing toward the bounding surface water features.   

Although historically the point source discharge of sluiced bottom ash into the former Karn Bottom Ash 

Pond created localized mounding of the potentiometric surface, the new Karn Lined Impoundment went 

into service on June 7, 2018 and has been continuously collecting the process water and bottom ash 

that went into the former bottom ash pond.  Since the former bottom ash pond is no longer being 

hydraulically loaded with sluiced ash and has been dewatered by gravity, the characteristic 

groundwater mound centered within the pooled area is no longer present.  The groundwater elevation 

data collected near the former bottom ash pond in March and May 2020 demonstrate a reduction in 

groundwater elevation measurements by several feet when compared to measurement taken in June 

2018.  Groundwater at the facility is locally influenced by incidental infiltration from precipitation over the 

uncovered acreage.  Monitoring Wells OW-11 and DEK-MW-15003 delineate the newly established 

groundwater elevation high point that was previously centered over the Karn Bottom Ash Pond with 

porewater flow generally flowing radially towards the adjacent surface water features from this newly 

established potentiometric “high”, as illustrated in Figure 3. 

The average hydraulic gradient observed on March 9 and May 11, 2020 in the vicinity of the Karn 

Bottom Ash Pond and Karn Lined Impoundment is estimated at 0.0031 ft/ft and 0.0022 ft/ft, 

respectively.  The gradients were calculated using the well pair DEK-MW-15004/DEK‐MW‐15005, as 

well as the well water elevation difference and distance between DEK‐MW‐15003 and the discharge 

channel.  The discharge channel elevation was taken from the NOAA gauging station data on the same 

dates as the water level measurements.  Using the mean hydraulic conductivity of 15 ft/day (ARCADIS, 

2016) and an assumed effective porosity of 0.3, the estimated average seepage velocity was calculated 

to be 0.16 ft/day or 57 ft/year in March 2020 and 0.11 ft/day or 40 ft/year in May 2020, which is reduced 

relative to previous estimated seepage velocities (e.g., 0.33 ft/day or 120 ft/year August 2018).  Due to 

the operational changes of the former bottom ash pond and the completion of the landfill capping 

activities during this reporting period, the gradient between the area of the Karn Bottom Ash Pond and 

Karn Lined Impoundment and the surrounding surface water bodies is flattening out as compared to 

previous quarters but is also attempting to reach a new equilibrium, as expected.  The general flow 

direction is similar to that identified in previous monitoring rounds and continues to demonstrate that the 

downgradient wells are appropriately positioned to detect the presence of Appendix III/IV parameters 

that could potentially migrate from the Karn Lined Impoundment.   

Analytical Results Summary 
Analytical data were found to be usable for assessment monitoring and displayed consistent trends with 

previous sampling events.  The Data Quality Reviews for each event are included as Attachment A.  
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Time series plots of Appendix III data collected to-date are included as Attachment B.  The 

concentrations of the Appendix III parameters in each of the detection monitoring wells were compared 

to the established statistical background limits.  The comparisons are presented on Table 4.  The 

statistical evaluation of the May 2020 Appendix III indicator parameters showed potential SSIs over 

background levels for: 

 Calcium at OW-10; 

 Boron and Fluoride at DEK-MW-18001; and 

 pH and Sulfate at OW-12. 

There were no SSIs over background levels for chloride or TDS at any of the downgradient wells.  

In accordance with §257.94(e)(2), Consumers Energy may demonstrate that a source other than the 

CCR unit caused the SSI or that the SSI resulted from error in sampling, analysis, statistical evaluation, 

or natural variation in groundwater quality.  An Alternate Source Demonstration (ASD) has been 

prepared following the October 2019 sampling event to address the potential SSIs identified for boron, 

calcium, chloride, fluoride, sulfate and pH during prior detection monitoring events2.  

Next Steps 
Pursuant to §257.94(e)(2), if a successful ASD is completed within 90 days of detecting an SSI over 

background, the CCR Unit may continue with the detection monitoring program.  The ASD prepared 

following the October 2019 sampling event determined that the observed SSIs are not attributed to the 

Karn Lined Impoundment.  Therefore, Consumers Energy will continue in a detection monitoring 

program at the Karn Lined Impoundment.  The next semiannual detection monitoring event is 

scheduled for the fourth calendar quarter of 2020. 

Sincerely, 

TRC 

 

Darby Litz      Jacob Krenz 
Hydrogeologist/Project Manager    Staff Geologist 
 
 
Attachments: 

Table 1 Summary of Groundwater Elevation Data  
Table 2 Summary of Field Parameter Results  
Table 3 Summary of Groundwater Sampling Results (Analytical) 
Table 4 Comparison of Appendix III Parameter Results to Background Limits – May 2020 
 

 
2 TRC. 2019. Alternate Source Demonstration: October 2019 Detection Monitoring Sampling Event, DE Karn 
Lined Impoundment, Consumers Energy Company, Essexville, Michigan. December 19. 



Mr. Harold Register 
Consumers Energy Company 
July 24, 2020 
Page 4 
 

X:\WPAAM\PJT2\367388\0001\KLI 20SA1\L367388.1 KLI.DOCX  

Figure 1  Site Location Map 
Figure 2 Karn and Weadock Complex Map 
Figure 3  Shallow Groundwater Contour Map – May 2020 
 

Attachment A Data Quality Reviews 
Attachment B Time Series Plots 
 
 

cc: Brad Runkel, Consumers Energy 
 Bethany Swanberg, Consumers Energy 
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Table 1
Summary of Groundwater Elevation Data

DE Karn – RCRA CCR Monitoring Program
Essexville, Michigan

Depth to         
Water

Groundwater      
Elevation

Depth to         
Water

Groundwater      
Elevation

(ft BTOC) (ft) (ft BTOC) (ft)

Background
MW-15002 587.71 Sand 580.9 to 570.9 6.11 581.60 5.53 582.18

MW-15008 585.36 Sand with clay 578.7 to 568.7 3.66 581.70 3.01 582.35

MW-15016 586.49 Sand 581.2 to 578.2 4.26 582.23 4.73 581.76

MW-15019 586.17 Sand and Sand/Clay 579.5 to 569.5 4.60 581.57 3.95 582.22

DEK-MW-15002 590.87 Sand 578.3 to 575.3 6.08 584.79 6.15 584.72

DEK-MW-15004 611.04 Sand 576.6 to 571.6 27.71 583.33 27.48 583.56

DEK-MW-15005 589.72 Sand 572.3 to 567.3 8.32 581.40 7.24 582.48

DEK-MW-15006 589.24 Sand 573.0 to 568.0 7.83 581.41 6.72 582.52

DEK-MW-15003 602.74 Sand 578.8 to 574.8 16.36 586.38 16.19 586.55

DEK-MW-18001 593.47 Sand 579.2 to 574.2 8.32 585.15 8.27 585.20

OW-10 591.58 Silty Sand and Silty Clay 576.0 to 571.0 6.38 585.20 6.36 585.22

OW-11 607.90 Silt/Fly Ash 587.5 to 582.5 21.38 586.52 21.20 586.70

OW-12 603.07 Silty Sand 584.2 to 579.2 17.16 585.91 17.03 586.04

MW-01 597.02 Sand 573.0 to 570.0 15.45 581.57 14.60 582.42

MW-03 597.30 Sand 569.8 to 566.8 15.81 581.49 14.85 582.45

MW-06 589.43 Sand and Silty Sand 578.5 to 563.5 7.70 581.74 6.90 582.53

MW-08 598.78 Sand and Silty Clay 580.9 to 570.9 16.76 582.02 16.18 582.60

MW-10 596.97 Sand 582.5 to 572.5 14.84 582.13 14.20 582.77

MW-12 598.60 Sand 583.9 to 573.9 16.83 581.77 16.20 582.40

MW-14 594.36 Sand and Silty Clay 584.7 to 574.7 12.60 581.77 11.87 582.49

MW-16 595.80 Sand and Sand/Bottom Ash 584.1 to 574.1 14.29 581.51 13.48 582.32

MW-22 598.99 Ash/Sand 571.4 to 568.4 15.92 583.07 15.60 583.39

MW-23 595.57 Ash/Sand 576.9 to 571.9 12.13 583.44 12.05 583.52

MW-02 597.34 Sand and Silty Clay 572.5 to 567.5 15.78 581.56 14.95 582.39

MW-04 598.01 NR 569.5 to 564.5 16.52 581.49 15.60 582.41

MW-17 597.91 Sand 577.0 to 574.0 12.60 585.31 12.51 585.40

MW-18 609.22 Silty Sand and Silty Clay 575.8 to 573.8 25.47 583.75 25.20 584.02

MW-19 597.28 NR 572.1 to 567.1 15.59 581.69 14.70 582.58

MW-20 631.44 Sand 582.3 to 579.3 51.11 580.33 50.35 581.09

MW-21 632.91 Sand 587.1 to 584.1 50.18 582.73 50.00 582.91

OW-01 630.17 NR 572.5 to 567.5 49.61 580.56 48.95 581.22

OW-02 598.01 Fly Ash 579.4 to 576.4 14.08 583.93 14.55 583.46

OW-03 597.94 Fly Ash and Sand 573.6 to 568.6 15.46 582.48 15.02 582.92

OW-04 590.21 Sand and Bottom/Fly Ash 579.1 to 574.1 8.40 581.81 7.77 582.44

OW-05 593.53 Sand 576.9 to 571.9 11.50 582.03 11.10 582.43

OW-06 603.76 NR 580.9 to 575.9 20.20 583.80 20.45 583.31

OW-07 596.41 Ash 583.3 to 580.3 13.00 583.41 13.12 583.29

OW-08 593.93 NR 581.0 to 576.0 10.49 583.44 10.40 583.53

OW-09 593.45 NR 585.5 to 580.5 10.80 582.65 10.00 583.45

OW-13 588.52 NR 579.5 to 574.5 3.65 584.87 4.08 584.44

OW-15 587.75 NR 572.8 to 567.8 4.18 583.57 4.30 583.45

Notes:
Survey data from: Rowe Professional Services Company (Nov. 2015) and Consumers Energy Company drawings: SG-21733, Sheet 1, Rev. G (Karn, 11/27/18); and SG-21733, 

   Sheet 2, Rev. C (Weadock, 11/27/18).

Elevation in feet relative to North American Vertical Datum 1988 (NAVD 88).

TOC: Top of well casing.

ft BTOC: Feet below top of well casing.

NR: Not Recorded

Well 
Location

TOC
Elevation        

(ft)

March 9, 2020
Screen Interval 

Elevation
(ft)

Geologic Unit of 
Screen Interval

DEK Bottom Ash Pond & Karn Lined Impoundment

DEK Bottom Ash Pond

DEK Nature and Extent 

DEK Bottom Ash Pond and Lined Impoundment (water level only)

May 11, 2020

TRC | Consumers Energy
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Table 2
Summary of Field Parameters: March & May 2020

Karn Lined Impoundment - Essexville - RCRA CCR Monitoring Program

Essexville, Michigan

Dissolved 
Oxygen

Oxidation 
Reduction 
Potential

pH Specific 
Conductivity Temperature Turbidity

(mg/L) (mV) (SU) (umhos/cm) (°C) (NTU)

3/11/2020 0.25 -72.4 7.8 471 15.1 1.2

5/14/2020 1.98 9.9 8.5 446 12.2 2.0

3/9/2020 0.23 -69.4 7.3 551 10.9 1.1

5/14/2020 1.55 -71.0 7.7 840 9.3 3.8

3/11/2020 2.61 64.5 7.3 1,101 8.5 19.0

5/13/2020 2.92 118.1 7.6 1,043 11.5 9.6

3/11/2020 0.18 -21.3 7.2 895 10.4 8.3

5/14/2020 0.82 131.1 7.3 1,252 9.3 16.0

3/12/2020 0.39 47.2 8.8 345 10.7 3.0

5/14/2020 0.83 152.1 8.5 819 10.2 3.0

3/12/2020 0.68 -62.1 7.0 578 10.8 7.0

5/14/2020 0.57 57.9 7.1 1,523 11.2 6.2

Notes:
mg/L - Milligrams per Liter.

mV - Millivolts.

SU - Standard Units.

umhos/cm - Micromhos per centimeter.

°C - Degrees Celcius.

NTU - Nephelmetric Turbidity Unit.

Karn Lined Impoundment

Sample Location Sample Date

DEK-MW-15003

DEK-MW-18001

KLI-SCS

OW-10

OW-11

OW-12

TRC | Consumers Energy
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Table 3
Summary of Groundwater Sampling Results (Analytical): March 2020 - May 2020

Karn Lined Impoundment – RCRA CCR Monitoring Program

Essexville, Michigan

3/11/2020 5/14/2020 3/9/2020 5/14/2020 3/11/2020 5/14/2020 3/12/2020 5/14/2020

Constituent Unit EPA MCL MI Residential*

MI Non-

Residential* MI GSI^

Appendix III
Boron ug/L NC 500 500 4,000 975 739 1,750 1,670 1,290 1,100 816 693
Calcium mg/L NC NC NC 500 35.1 26.9 72.2 72.1 97.6 94.9 108 84.9

Chloride mg/L 250** 250 250 50 43.8 47.9 59.4 64.7 61.4 64.6 47.1 53.8
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 1,090 < 1,000 < 1,000 < 1,000 < 1,000

Sulfate mg/L 250** 250 250 500 37.2 55.6 25.9 51.1 20.6 12.4 177 169

Total Dissolved Solids mg/L 500** 500 500 500 288 271 458 484 538 480 669 557
pH, Field SU 6.5 - 8.5** 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0 7.8 8.5 7.3 7.7 7.2 7.3 7.0 7.1

MI Part 115 Parameters
Iron ug/L 300**   300(1)    300(1) 500,000 269 98 843 962 982 950 7,630 4,430

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.

-- - not analyzed.

* - 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

     hardness of 258 mg CaCO3/L (average of SW-01 [Lake Huron] and SW-02 [Saginaw River] collected in April 2018) per footnote {G} of Michigan 

     Part 201 criteria tables. Chromium GSI criterion based on hexavalent chromium per footnote {H}. GSI criterion is protective for

     surface water used as a drinking water source as described in footnote {X}. GSI criterion for chloride is 50 mg/L when the discharge is

     to the Great Lakes or connecting waters per footnote {FF}

# - 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 EGLE 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.

All metals were analyzed as total unless otherwise specified.

(1) - Criterion is the aesthetic drinking water value per footnote {E}.

DEK-MW-15003

Background

Sample Location:

Sample Date:

downgradient

OW-10DEK-MW-18001 OW-12

TRC | Consumers Energy
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Table 3
Summary of Groundwater Sampling Results (Analytical): March 2020 - May 2020

Karn Lined Impoundment – RCRA CCR Monitoring Program

Essexville, Michigan

Constituent Unit EPA MCL MI Residential*

MI Non-

Residential* MI GSI^

Appendix III
Boron ug/L NC 500 500 4,000

Calcium mg/L NC NC NC 500

Chloride mg/L 250** 250 250 50
Fluoride ug/L 4,000 NC NC NC

Sulfate mg/L 250** 250 250 500

Total Dissolved Solids mg/L 500** 500 500 500
pH, Field SU 6.5 - 8.5** 6.5 - 8.5 6.5 - 8.5 6.5 - 9.0

MI Part 115 Parameters
Iron ug/L 300**   300(1)    300(1) 500,000

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.

-- - not analyzed.

* - 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

     hardness of 258 mg CaCO3/L (average of SW-01 [Lake Huron] and SW-02 [Saginaw River] collected in April 2018) per footnote {G} of Michigan 

     Part 201 criteria tables. Chromium GSI criterion based on hexavalent chromium per footnote {H}. GSI criterion is protective for

     surface water used as a drinking water source as described in footnote {X}. GSI criterion for chloride is 50 mg/L when the discharge is

     to the Great Lakes or connecting waters per footnote {FF}

# - 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 EGLE 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.

All metals were analyzed as total unless otherwise specified.

(1) - Criterion is the aesthetic drinking water value per footnote {E}.

Sample Location:

Sample Date: 3/11/2020 5/14/2020 3/11/2020 5/13/2020

2,740 2,900 477 347

17.6 17.9 164 148

65.1 79.3 19.4 22.9

2,850 4,510 < 1,000 < 1,000

24.9 25.7 281 284
260 249 863 877
8.8 8.5 7.3 7.6

38 < 20 906 617

Supplemental

KLI-SCSOW-11

TRC | Consumers Energy
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Table 4
Comparison of Appendix III Parameter Results to Background Limits – March 2020 & May 2020

DE Karn Lined Impoundment – RCRA CCR Monitoring Program

Essexville, Michigan

5/14/2020 5/14/2020 5/14/2020

Constituent Unit UTL

Appendix III
Boron ug/L 1,400 1,670 1,100 693

Calcium mg/L 94.1 72.1 94.9 84.9

Chloride mg/L 67.2 64.7 64.6 53.8

Fluoride ug/L 1,000 1,090 < 1,000 < 1,000

Sulfate mg/L 103 51.1 12.4 169
Total Dissolved Solids mg/L 559 484 480 557

pH, Field SU 7.3 - 8.4 7.7 7.3 7.1

Notes:
ug/L - micrograms per liter

mg/L - milligrams per liter

SU - standard units; pH is a field parameter

All metals were analyzed as total unless otherwise specified.

RESULT  Shading and bold font indicates an exceedance of the Upper Tolerance Limit (UTL)

 using the number of significant figures in the UTL.

Sample Date:

Sample Location:

Downgradient

DEK-MW-18001 OW-10 OW-12

TRC | Consumers Energy
X:\WPAAM\PJT2\367388\0001\KLI 20SA1\T367388.1-004 Page 1 of 1 July 2020
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Attachment A 
Data Quality Reviews 

  



 1 

Laboratory Data Quality Review 
Groundwater Monitoring Event March 2020 

CEC DE Karn Lined Impoundment 
 

Groundwater samples were collected by TRC for the March 2020 sampling event.  Samples 

were analyzed for metals, alkalinity, anions, and total dissolved solids (TDS) by CE Laboratory 

Services in Jackson, Michigan. The laboratory analytical results were reported in laboratory 

project number 20-0231. 

During the March 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 OW-10  OW-11  OW-12 

 KLI-SCS  DEK-MW-15003  DEK-MW-18001 

Each sample was analyzed for the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Alkalinity SM 2320B 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020, SW-846 7470A 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017).  The following items were included 

in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative; 

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for equipment blanks and field blanks.  Field and equipment blanks are used to 
assess potential contamination arising from field procedures;   

 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  
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 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and laboratory control samples were not 

provided for review by the laboratory.  Therefore, potential contamination arising from laboratory 

sample preparation and/or analytical procedures and the accuracy of the analytical method 

using a clean matrix could not be evaluated.   

 
This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 

Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation are noted below.   

 The reviewed Piper Diagram, Appendix III, Appendix and IV constituents as well as iron, 
copper, nickel, silver, vanadium, and zinc will be utilized for the purposes of a detection or 
assessment monitoring program. 

 Data are usable for the purposes of the detection or assessment monitoring program. 

 When the data are evaluated through a detection or assessment monitoring statistical 
program, findings below may be used to support the removal of outliers. 

QA/QC Sample Summary 
 Preparation dates were not provided by the laboratory. Since the analyses were performed 

within the preparation holding times, where applicable, there is no impact on data usability 
due to this issue.  

 One equipment blank (EB-04) and one field blank (FB-04) were collected.  Target analytes 
were not detected in these blank samples. 

 MS and MSD analyses were performed on sample OW-11 for mercury, metals, alkalinity, 
and anions.   

− The recoveries were within the acceptance limits with the exception of alkalinity in the 
MS and MSD which recovered above the acceptance limits. However, the laboratory 
stated in the case narrative and in an email during this review that it appears the spike 
amount was inadvertently doubled. Therefore, there is likely no impact on data usability 
based on this issue. 

− Relative percent differences (RPDs) were not provided by the laboratory and therefore 
were not evaluated; further, MS/MSD concentrations were not provided by the 
laboratory. However, since all recoveries were within the acceptance limits with the 
exception of alkalinity, there is no impact on data usability due to this issue. 

 The field duplicate pair samples were DUP-04/DEK-MW-15003. All criteria were met. 
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 Laboratory duplicate analyses were not performed on a sample from this data set. 

 The laboratory RLs were at or below the project-required RLs with one exception.   The 
nondetect RL for cadmium in sample OW-11 (0.5 ug/L) was raised by the laboratory due to 
matrix interference and thus, was above the project-specified RL (0.2 ug/L). 
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Laboratory Data Quality Review 
Groundwater Monitoring Event May 2020 

CEC DE Karn Lined Impoundment 

Groundwater samples were collected by TRC for the May 2020 sampling event.  Samples were 

analyzed for metals, anions, total dissolved solids, and alkalinity by Consumers Energy (CE) 

Laboratory Services in Jackson, Michigan. The laboratory analytical results were reported in 

laboratory sample delivery group (SDG) 20-0500. Samples were analyzed for radium 226, 228 

and combined radium by Eurofins TA in St. Louis, Missouri (Eurofins TA – St. Louis). The 

laboratory analytical results were reported in SDG 240-130404-1. 

During the May 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 

 OW-10  OW-11  OW-12 

 KLI-SCS   

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020B/ 7470A 

Alkalinity SM 2320B 

Radium (Radium-226, Radium-228, Combined 
Radium) 

EPA 903.0, EPA 904.0 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy 

Evaluation of Radiochemical Data Usability (USDOE, 1997).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative  

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures.  Field and equipment blanks are used to assess potential 
contamination arising from field procedures;   
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 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  

 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Percent recoveries for carriers for radiochemistry only.  Carriers are used to assess the 
chemical yield for the preparation and/or instrument efficiency; 

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and laboratory control samples were not 

provided for review by CE Laboratory Services.  Therefore, potential contamination arising from 

laboratory sample preparation and/or analytical procedures and the accuracy of the analytical 

method using a clean matrix could not be evaluated for the metals, anions, TDS, and alkalinity 

analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III and IV constituents as well as iron, copper, nickel, silver, 
vanadium, and zinc will be utilized for the purposes of a detection or assessment monitoring 
program. 

 Data are usable for the purposes of the detection or assessment monitoring program. 

 When the data are evaluated through a detection or monitoring statistical program, findings 
below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 A method blank was analyzed with each analytical batch for radium.  Radium-228 was 

detected in MB 160-470963/20-A at 0.4163 +/- 0.243 pCi/L.  No data were affected as 
radium-228 was not detected in any samples.  

 One equipment blank (EB-01) and one field blank (FB-01) were collected. Target analytes 
were not detected in the equipment or field blank samples. 
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 The LCS/LCSD recoveries and relative percent differences (RPDs) of the radium analyses 
were within QC limits.  

 MS and MSD analyses were not performed on a sample from this data set. 

 The field duplicate pair samples were DUP-01 and OW-10; RPDs between the parent and 
duplicate sample were within the QC limits with the following exceptions: 

− The RPD for sulfate (55.4%) exceeded the acceptance limits. Potential uncertainty 
exists for all positive results for sulfate, as summarized in the attached table, 
Attachment 1.  Results for sulfate in samples collected from OW-10, OW-11, OW-12, 
and the KLI-SCS are all within range of historical data and are deemed usable for their 
intended purposes. 

− The RPD for chromium (66.7%) exceeded the acceptance limits. Potential uncertainty 
exists for all positive results for chromium, as summarized in the attached table, 
Attachment 1. Results for chromium in samples collected from OW-10, OW-11, OW-12, 
and the KLI-SCS are all within range of historical data and are deemed usable for their 
intended purposes.  

− The RPD for copper (66.7%) exceeded the acceptance limits. Potential uncertainty 
exists for all positive results for copper, as summarized in the attached table, 
Attachment 1. Results for copper in samples collected from OW-10, OW-11, OW-12, 
and the KLI-SCS are all within range of historical data and are deemed usable for their 
intended purposes.  

 Laboratory duplicate analyses were not performed on a sample from this data set. 

 Samples did not undergo a 21-day wait period prior to radium-226 analysis; however, 
combined radium results were < 5 pCi/L so there is no impact on data usability. 

 Carrier recoveries, where applicable, were within 40-110%. 



Attachment 1
Summary of Data Non-Conformances for Groundwater Analytical Data

DE Karn Lined Impoundment – RCRA CCR Monitoring Program
Essexville, Michigan

Samples Collection 
Date Analyte Non-Conformance/Issue

OW-10 5/14/2020

OW-11 5/14/2020

OW-12 5/14/2020

KLI-SCS 5/14/2020

DUP-01 5/14/2020

OW-10 5/14/2020

DUP-01 5/14/2020

OW-10 5/14/2020

KLI-SCS 5/14/2020

DUP-01 5/14/2020

Sulfate
Field duplicate analysis exceeds acceptance criteria (<30% RPD); indicates potential uncertainty in sulfate results. 

However, results were consistent with historical results; therefore, data usability is not affected. 

Chromium
Field duplicate analysis exceeds acceptance criteria (<30% RPD); indicates potential uncertainty in chromium 

results.  However, results were consistent with historical results; therefore, data usability is not affected. 

Copper
Field duplicate analysis exceeds acceptance criteria (<30% RPD); indicates potential uncertainty in copper results. 

However, results were consistent with historical results; therefore, data usability is not affected. 
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Laboratory Data Quality Review 
Groundwater Monitoring Event May 2020 

DE Karn Bottom Ash Pond/ Lined Impoundment 

Groundwater samples were collected by TRC for the May 2020 sampling event.  Samples were 

analyzed for metals, anions, total dissolved solids, and alkalinity by Consumers Energy (CE) 

Laboratory Services in Jackson, Michigan. The laboratory analytical results were reported in 

laboratory sample delivery group (SDG) 20-0499. Samples were analyzed for radium 226, 228 

and combined radium by Eurofins TA in St. Louis, Missouri (Eurofins TA – St. Louis). The 

laboratory analytical results were reported in SDG 240-130413-1. 

During the May 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 DEK-MW-15003  DEK-MW-18001  

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals  SW-846 6020B/7470A 

Alkalinity SM 2320B 

Radium (Radium-226, Radium-228, Combined 
Radium) 

EPA 903.0, EPA 904.0 

 
TRC reviewed the laboratory data to assess data usability.  The following sections summarize 
the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy 

Evaluation of Radiochemical Data Usability (USDOE, 1997).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative; 

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures.  Field and equipment blanks are used to assess potential 
contamination arising from field procedures;   

 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  
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 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Percent recoveries for carriers for radiochemistry only.  Carriers are used to assess the 
chemical yield for the preparation and/or instrument efficiency; 

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and laboratory control samples were not 

provided for review by CE Laboratory Services.  Therefore, potential contamination arising from 

laboratory sample preparation and/or analytical procedures and the accuracy of the analytical 

method using a clean matrix could not be evaluated for the metals, anions, alkalinity, and TDS 

analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III and IV constituents as well as iron, copper, nickel, silver, 
vanadium, and zinc will be utilized for the purposes of a detection or assessment monitoring 
program. 

 Data are usable for the purposes of the detection or assessment monitoring program. 

 When the data are evaluated through a detection or assessment monitoring statistical 
program, findings below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 A method blank was analyzed with each analytical batch for radium; target analytes were 

not detected in the method blank samples.  

 An equipment blank was not collected in this data set. 

 A field blank was not collected in this data set. 

 The LCS and LCSD recoveries and relative percent differences (RPDs) for radium-226 
analysis were within QC limits. The RPDs for radium-228 were within QC limits. Radium-
228 recovered above the upper acceptance limit in LCSD 160-470952/2-A; no data are 
affected as radium-228 was not detected in the samples. 
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 MS and MSD analyses were performed on sample DEK-MW-18001 for metals, anions, and 
alkalinity. The recoveries were within the acceptance limits. RPDs were not provided by the 
laboratory and therefore were not evaluated; further, MS/MSD concentrations were not 
provided by the laboratory. However, since all recoveries were within the acceptance limits, 
there is no impact on data usability due to this issue. 

 A field duplicate pair was not collected in this data set.  

 Laboratory duplicate analyses were not performed on a sample from this data set. 

 Samples did not undergo a 21-day wait period prior to radium-226 analysis; however, 
combined radium results were < 5 pCi/L so there is no impact on data usability. 

 Carrier recoveries, where applicable, were within 40-110%. 
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Attachment B 
Time Series Plots 
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January 29, 2021 

Harold Register  VIA email: Harold.RegisterJR@cmsenergy.com 
Environmental Services  
Consumers Energy  
1945 W. Parnall Road  
Jackson, MI 49201 
 
Subject: October 2020 Detection Monitoring Data Summary 

Consumers Energy, DE Karn Site, Lined Impoundment CCR Unit 
 
Dear Mr. Register: 

Pursuant to the Federal CCR Rule1, Consumers Energy initiated a detection monitoring program for the 

Karn Lined Impoundment that went into service on June 7, 2019.  After establishing the groundwater 

monitoring system and detection monitoring project pursuant to the requirements and schedule of 

§257.90 - §257.94, the State of Michigan enacted Public Act No. 640 of 2018 (PA 640) December 28, 

2018 to amend the Natural Resources and Environmental Protection Act, also known as Part 115 of PA 

451 of 1994, as amended (a.k.a., Michigan Part 115 Solid Waste Management).  The December 2018 

amendments to Part 115 were developed to provide the State of Michigan oversight of CCR 

impoundments and landfills and to better align existing state solid waste management rules and 

statutes with the CCR Rule.  This alignment would ensure compliance with the CCR standards through 

a state-approved permitting program that would be deemed to be “equivalent to” or “as protective as” 

through an administrative application that would be reviewed and authorized by U.S. EPA.  On 

November 6, 2020 Consumers Energy submitted the Karn Lined Impoundment Hydrogeological 
Monitoring Plan (November 2020 HMP) to the Michigan Department of Environment, Great Lakes, and 

Energy (EGLE) to comply with the requirements of Part 115, Rule 299.4905, and the CCR Rule.  The 

HMP was approved by the EGLE on November 13, 2020.  

Statement of Adherence to Approved Hydrogeological Monitoring Plan 
This DE Karn October 2020 Detection Monitoring Data Summary (Report) has been prepared by TRC 

on behalf of Consumers Energy to present groundwater monitoring data collected from the DE Karn 

Lined Impoundment during the third and fourth calendar quarter of 2020.  Note that this report will serve 

as a transition from the Sample Analysis Plan (2018 SAP)2 and Statistical Evaluation Plan (2018 Stats 

Plan)3 developed per the requirements of the Federal CCR rule, to data collection and reporting 

requirements per the EGLE-approved HMP.  Data collection was completed, and data evaluation was 

initiated prior to approval of the November 2020 HMP; therefore, data were assessed in accordance 

                                                      
1 USEPA final rule for the regulation and management of Coal Combustion Residuals (CCR) under the Resource 
Conservation and Recovery Act (RCRA) published April 17, 2015, as amended. 
2 TRC. June 2018. Sample and Analysis Plan – Electric Generation Facilities RCRA CCR Detection 
Monitoring Program.  DE Karn Power Plant Lined Impoundment, Essexville, Michigan. Prepared for Consumers 
Energy Company. 
3 TRC. June 2018. Groundwater Statistical Evaluation Plan – DE Karn Power Plant Lined Impoundment, 
Essexville, Michigan. Prepared for Consumers Energy Company. 

mailto:Harold.RegisterJR@cmsenergy.com
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with the 2018 SAP and 2018 Stats Plan.  The secondary collection system monitoring outlined in the 

HMP began in December 2020 to adhere with the HMP requirements.  This report was prepared in 

accordance with the items listed in Appendix A (Solid Waste Monitoring Submittal Components) of the 

July 5, 2013 Michigan Department of Environmental Quality - Office of Waste Management and 

Radiological Protection (MDEQ-OWMRP), now the EGLE Materials Management Division (MMD) 

communication prescribing the format for solid waste disposal facility monitoring submittals as 

published in OWMRP-115-29, dated July 5, 2013 Format for Solid Waste Disposal Monitoring 

Submittals.  All references herein to the EGLE are inclusive of the MDEQ.  

Detection Monitoring Sampling Summary 
In accordance with §257.94, TRC conducted the first semi-annual detection monitoring event for the 

Karn Lined Impoundment on October 5 through 8, 2020, prior to the approval of the November 2020 

HMP.  The October 2020 event is the CCR detection monitoring compliance event; however, a 

supplemental sampling event was also conducted on August 3 through 5, 2020 to further assess 

changing site conditions relative to the dewatering and source removal from the Bottom Ash Pond.  

Background monitoring well DEK-MW-15003, downgradient monitoring wells DEK-MW-18001, OW-10, 

and OW-12, and supplemental monitoring well OW-11 were sampled in accordance with the 2018 SAP.  

Additionally, a sample was collected from a sump in the secondary collection system (KLI-SCS) such 

that leachate chemistry could be compared to groundwater chemistry.  The locations of the monitoring 

wells are depicted on Figure 2.  There were no changes to the groundwater monitoring system during 

the time period covered by this report.  There were no wells that were installed or decommissioned.   

The October 2020 sampling event consisted of collecting static water level measurements from the 

Karn Lined Impoundment groundwater monitoring system.  Static water elevation data are summarized 

in Table 1 and groundwater elevation data are shown on Figure 3.  Monitoring wells were purged with 

peristaltic pumps utilizing low-flow sampling methodology.  Field parameters were stabilized at each 

monitoring well prior to collecting groundwater samples.  Stabilized field parameters for each monitoring 

well are summarized in Table 2.  Field notes are included as Attachment A.   

The groundwater samples were analyzed by the Consumers Energy Trail Street Laboratory for both 

Appendix III and IV constituents in accordance with the SAP.  The radium analyses were performed by   

Eurofins TestAmerica Inc.  The analytical results pertaining to the detection monitoring program are 

summarized in Table 3.
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Groundwater Flow Rate and Direction 
Groundwater elevation data collected during the August and October 2020 groundwater monitoring 

events are provided in Table 1. The data were used to construct the groundwater contour map (Figure 

3). 

Groundwater elevations measured at the site in August through October 2020 are generally within the 

range of 581 to 587 feet above mean sea level (ft NAVD88) and groundwater is typically encountered 

at equal elevation relative to the surrounding surface water features measured by the NOAA gauging 

station data or within approximately 6 feet higher, flowing toward the bounding surface water features.   

Although historically the point source discharge of sluiced bottom ash into the former Karn Bottom Ash 

Pond created localized mounding of the potentiometric surface, the new Karn Lined Impoundment went 

into service on June 7, 2018 and has been continuously collecting the process water and bottom ash 

that went into the former bottom ash pond.  Since the former bottom ash pond is no longer being 

hydraulically loaded with sluiced ash and has been dewatered by gravity, the characteristic 

groundwater mound centered within the pooled area is no longer present.  The groundwater elevation 

data collected from the former groundwater monitoring system of the former bottom ash pond in August 

and October 2020 demonstrate a reduction in groundwater elevation measurements by several feet 

when compared to measurement taken in June 2018.  Groundwater at the facility is locally influenced 

by incidental infiltration from precipitation over the uncovered acreage.  Monitoring Wells OW-11 and 

DEK-MW-15003 delineate the newly established groundwater elevation high point that was previously 

centered over the Karn Bottom Ash Pond with porewater flow generally flowing radially towards the 

adjacent surface water features from this newly established potentiometric “high”, as illustrated in 

Figure 3. 

The average hydraulic gradient observed on August 3 and October 5, 2020 in the vicinity of the Karn 

Bottom Ash Pond and Karn Lined Impoundment is estimated at 0.0024 ft/ft and 0.0026 ft/ft, 

respectively.  The gradients were calculated using the monitoring well pair DEK-MW-15004/DEK‐MW‐
15005, as well as the well water elevation difference and distance between DEK‐MW‐15003 and the 

discharge channel.  The discharge channel surface water elevation was taken from the NOAA gauging 

station data on the same dates as the water level measurements.  Using the mean hydraulic 

conductivity of 15 ft/day (ARCADIS, 2016) and an assumed effective porosity of 0.3, the estimated 

average seepage velocity was calculated to be 0.12 ft/day or 43 ft/year in August 2020 and 0.13 ft/day 

or 48 ft/year in October 2020, which is reduced relative to previous estimated seepage velocities (e.g., 

0.33 ft/day or 120 ft/year August 2018).  Due to the operational changes of the former bottom ash pond 

and the completion of the landfill capping activities in 2020, the gradient between the area of the Karn 

Bottom Ash Pond and Karn Lined Impoundment and the surrounding surface water bodies is flattening 

out as compared to previous quarters but is also attempting to reach a new equilibrium, as expected.  

The general flow direction is similar to that identified in previous monitoring rounds and continues to 

demonstrate that the downgradient wells are appropriately positioned to detect the presence of 

Appendix III/IV parameters that could potentially migrate from the Karn Lined Impoundment.   
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Analytical Results Summary 
Analytical data are included in Attachment B.  Overall, data were found to be usable for assessment 

monitoring and displayed consistent trends with previous sampling events.  The Data Quality Reviews 

for each event are included as Attachment C.  The concentrations of the Appendix III parameters in 

each of the detection monitoring wells were compared to the established statistical background limits in 

accordance with the 2018 Stats Plan.  The 2018 Stats Plan outlines an interwell statistical approach 

using data collected from monitoring well DEK-MW-15003 to determine the representative 

upgradient/background conditions.  Downgradient groundwater data are compared to the established 

background levels, as presented on Table 4.  An intrawell statistical approach was proposed in the 

November 2020 HMP given the recent changes in groundwater flow direction which demonstrate the 

potential for radial flow from the topographical and groundwater elevation high point located near the 

Lined Impoundment, as well as due to the documented groundwater impacts from the operation of the 

adjacent Karn Landfill and Karn Bottom Ash Pond.  The approved intrawell statistical approach will be 

used to evaluate groundwater data collected in the first calendar quarter following approval of the 2020 

HMP, which would be Q1 2021. 

The statistical evaluation of the October 2020 Appendix III indicator parameters showed potential SSIs 

over background levels for: 

 Calcium and Chloride at OW-10; 

 Boron and Fluoride at DEK-MW-18001; and 

 Sulfate at OW-12. 

There were no SSIs over background levels for pH or TDS at any of the downgradient wells.  

In accordance with §257.94(e)(2), Consumers Energy may demonstrate that a source other than the 

CCR unit caused the SSI or that the SSI resulted from error in sampling, analysis, statistical evaluation, 

or natural variation in groundwater quality.  The Alternate Source Demonstration (ASD) prepared 

following the October 2019 sampling event to address the potential SSIs identified for boron, calcium, 

chloride, fluoride, sulfate and pH during prior detection monitoring events is still relevant and 

applicable4.  Piper diagrams were prepared using the groundwater and KLI-SCS sample data collected 

during the August 2020 and October 2020 events (Attachment D).  The leachate chemistry (KLI-SCS) 

is distinctly different from the groundwater chemistry observed at the Karn Lined Impoundment wells. 

The piper diagrams also illustrate that the groundwater chemistry observed at the downgradient wells 

are not uniquely different than the background well DEK-MW-15003, even if an individual downgradient 

concentration comparison to the established background levels indicates a potential SSI. 

SCS Monitoring Program 
During the third and fourth quarter events, samples from the secondary leachate collection system 

sump (KLI-SCS) were analyzed for:  

 Primary Indicator Parameters: Section 11511a(3)(c) - Detection Monitoring Constituents 

                                                      
4 TRC. 2019. Alternate Source Demonstration: October 2019 Detection Monitoring Sampling Event, DE Karn 
Lined Impoundment, Consumers Energy Company, Essexville, Michigan. December 19. 
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 Alternative Indicator Parameters: Section 11519b(2) - Assessment Monitoring Constituents

 Optional Analyses in support of Piper or Stiff diagrams

Water quality data are included in the attached laboratory reports (Attachment B).  As shown in 
Attachment D, the secondary collection system water chemistry is distinctly different from the 
groundwater chemistry from the downgradient monitoring wells of the groundwater monitoring system.  

Consumers Energy initiated secondary collection system flow monitoring to comply with the EGLE-

approved HMP in December 2020.  Consumers Energy continues to comply with the requirements for 

unmonitorable units under Rule 437 of the Part 115 Rules.  Notification and a written assessment of the 

flow rate exceedances have been submitted to the EGLE January 15, 2021 and January 22, 2021, 

respectively, and are included in Attachment E.  Data from the October 2020 Karn Lined Impoundment 

Detection Monitoring Event shows that groundwater quality is consistent with previous monitoring 

events, which indicates that if a release to groundwater occurred due to the apparent leak in the liner 

system, the effects on local groundwater quality at this point appear to be negligible.  Groundwater 

conditions will continue to be monitored.  Using the secondary collection system flow rates as a leak 

detection system was successful.  The leak was identified, and actions were promptly taken to address 

the leak.  Short-term actions are consistent with these findings and balance the need for response 

actions with safe access and quality repairs once winter weather improves.  Since then, Consumers 

Energy continues to track and provide written notifications of flow rates in the secondary collection 

system monthly, as well as evaluate and report the chemical characteristics of liquid in the secondary 

collection system quarterly.  In addition, Consumers Energy continues to provide quarterly updates on 

remedial actions performed on the leachate collection system through the quarterly groundwater 

monitoring report required by the November 2020 HMP.  

Next Steps 
Pursuant to §257.94(e)(2), if a successful ASD is completed within 90 days of detecting an SSI over 

background, the CCR Unit may continue with the detection monitoring program.  The ASD prepared 

following the October 2019 sampling event determined that the observed SSIs are not attributed to the 

Karn Lined Impoundment.  Therefore, Consumers Energy will continue in a detection monitoring 

program at the Karn Lined Impoundment.  The next detection monitoring event is scheduled for March 

2021 and will include sampling of the secondary collection system, primary basin surface water, and 

nearby groundwater monitoring wells.  Consumers Energy will continue to assess whether a release to 

groundwater occurred due to the apparent leak in the liner system and will evaluate potential effects on 

local groundwater quality. 

Sincerely, 

TRC 

Darby Litz Jacob Krenz 
Hydrogeologist/Project Manager Staff Geologist 
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Attachments: 

Table 1 Summary of Groundwater Elevation Data  
Table 2 Summary of Field Parameter Results  
Table 3 Summary of Groundwater Sampling Results (Analytical) 
Table 4 Comparison of Appendix III Parameter Results to Background Limits – October 2020 
Table 5 Summary of Statistical Exceedances – October 2020 
 

Figure 1  Site Location Map 
Figure 2 Karn and Weadock Complex Map 
Figure 3  Shallow Groundwater Contour Map – October 5, 2020 
 

Attachment A Field Notes 
Attachment B Laboratory Analytical Reports 
Attachment C Data Quality Reviews  
Attachment D ASD Supporting Information 
Attachment E Secondary Leachate Collection System Monitoring 
 

cc: Brad Runkel, Consumers Energy (via email: Bradley.Runkel@cmsenergy.com) 
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Tables 
  



Table 1
Summary of Groundwater Elevation Data

DE Karn – RCRA CCR Monitoring Program
Essexville, Michigan

Depth to          
Water

Groundwater      
Elevation

Depth to          
Water

Groundwater      
Elevation

(ft BTOC) (ft) (ft BTOC) (ft)

Background
MW-15002

(1) 587.71 Sand 580.9 to 570.9 5.45 582.26 5.75 581.96

MW-15008
(1) 585.36 Sand with clay 578.7 to 568.7 2.85 582.51 3.29 582.07

MW-15016
(1) 586.49 Sand 581.2 to 578.2 5.20 581.29 3.94 582.55

MW-15019
(1) 586.17 Sand and Sand/Clay 579.5 to 569.5 3.87 582.30 4.25 581.92

DEK Bottom Ash Pond
DEK-MW-15002 590.87 Sand 578.3 to 575.3 6.00 584.87 6.18 584.69

DEK-MW-15004 611.04 Sand 576.6 to 571.6 27.20 583.84 27.20 583.84

DEK-MW-15005 589.72 Sand 572.3 to 567.3 6.91 582.81 7.85 581.87

DEK-MW-15006 589.24 Sand 573.0 to 568.0 6.40 582.84 7.38 581.86

DEK Bottom Ash Pond & Karn Lined Impoundment
DEK-MW-15003 602.74 Sand 578.8 to 574.8 16.01 586.73 16.20 586.54

DEK-MW-18001 593.47 Sand 579.2 to 574.2 8.08 585.39 8.31 585.16

OW-10 591.58 Silty Sand and Silty Clay 576.0 to 571.0 6.12 585.46 6.40 585.18

OW-11 607.90 Silt/Fly Ash 587.5 to 582.5 21.10 586.80 21.23 586.67

OW-12 603.07 Silty Sand 584.2 to 579.2 17.05 586.02 17.03 586.04

MW-01 597.02 Sand 573.0 to 570.0 14.20 582.82 15.10 581.92

MW-03 597.30 Sand 569.8 to 566.8 14.40 582.90 15.38 581.92

MW-06 589.44 Sand and Silty Sand 578.5 to 563.5 6.60 582.84 7.50 581.94

MW-08 598.78 Sand and Silty Clay 580.9 to 570.9 15.20 583.58 16.57 582.21

MW-10 596.97 Sand 582.5 to 572.5 14.10 582.87 15.33 581.64

MW-12 598.60 Sand 583.9 to 573.9 15.90 582.70 16.64 581.96

MW-14 594.37 Sand and Silty Clay 584.7 to 574.7 11.60 582.77 12.60 581.77

MW-16 595.80 Sand and Sand/Bottom Ash 584.1 to 574.1 13.07 582.73 13.89 581.91

MW-22 598.99 Ash/Sand 571.4 to 568.4 15.32 583.67 15.75 583.24

MW-23 595.57 Ash/Sand 576.9 to 571.9 12.20 583.37 12.41 583.16

MW-02 597.34 Sand and Silty Clay 572.5 to 567.5 14.52 582.82 15.48 581.86

MW-04 598.01 NR 569.5 to 564.5 15.10 582.91 16.14 581.87

MW-17 597.91 Sand 577.0 to 574.0 12.51 585.4 12.67 585.24

MW-18 609.22 Silty Sand and Silty Clay 575.8 to 573.8 24.95 584.27 24.95 584.27

MW-19 597.28 NR 572.1 to 567.1 14.40 582.88 15.15 582.13

MW-20 632.75 Sand 582.3 to 579.3 50.02 582.73 50.80 581.95

MW-21 632.91 Sand 587.1 to 584.1 49.80 583.11 49.90 583.01

OW-01 631.33 NR 572.5 to 567.5 48.80 582.53 49.40 581.93

OW-02 598.01 Fly Ash 579.4 to 576.4 14.26 583.75 14.64 583.37

OW-03 597.94 Fly Ash and Sand 573.6 to 568.6 14.90 583.04 16.38 581.56

OW-04 590.21 Sand and Bottom/Fly Ash 579.1 to 574.1 7.45 582.76 8.48 581.73

OW-05 593.53 Sand 576.9 to 571.9 10.87 582.66 11.30 582.23

OW-06 603.95 NR 580.9 to 575.9 12.95 591.00 20.45 583.50

OW-07 596.41 Ash 583.3 to 580.3 13.10 583.31 13.28 583.13

OW-08 593.93 NR 581.0 to 576.0 10.37 583.56 11.58 582.35

OW-09 593.45 NR 585.5 to 580.5 10.12 583.33 10.18 583.27

OW-13 588.52 NR 579.5 to 574.5 3.39 585.13 3.80 584.72

OW-15 587.75 NR 572.8 to 567.8 3.25 584.5 4.30 583.45

Notes:
Survey data from: Rowe Professional Services Company (Nov. 2015) and Consumers Energy Company drawings: SG-21733, Sheet 1, Rev. G (Karn, 11/27/18); and SG-21733, 

   Sheet 2, Rev. C (Weadock, 11/27/18).

Elevation in feet relative to North American Vertical Datum 1988 (NAVD 88).

TOC: Top of well casing.

ft BTOC: Feet below top of well casing.

NR: Not Recorded

(1) Water level measurements during the August event were collected on August 10, 2020.

Well 
Location

TOC
Elevation        

(ft)

Geologic Unit of 
Screen Interval

Screen Interval 
Elevation

(ft)

DEK Nature and Extent 

DEK Static Water Level

August 3, 2020 October 5, 2020
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Table 2
Summary of Field Parameter Results: August & October 2020
Karn Lined Impoundment – RCRA CCR Monitoring Program

Essexville, Michigan

Dissolved 
Oxygen

Oxidation 
Reduction 
Potential

pH Specific 
Conductivity Temperature Turbidity

(mg/L) (mV) (SU) (umhos/cm) (°C) (NTU)

8/3/2020 0.26 -127.1 7.9 438 17.6 0.7

10/6/2020 2.21 -148.0 8.5 400 17.7 0.3

8/3/2020 0.14 -70.1 7.5 807 14.2 0.5

10/6/2020 1.53 -141.8 7.6 813 13.0 1.4

8/5/2020 2.18 47.7 7.3 1,012 21.1 2.5

10/8/2020 5.60 2.2 7.6 1,283 17.8 80

8/4/2020 0.84 60.1 7.2 640 12.1 5.9

10/8/2020 1.44 -117.5 7.4 948 12.9 6.7

8/4/2020 0.81 81.8 9.1 339 13.3 4.7

10/8/2020 1.50 -125.1 9.4 486 12.5 2.0

8/3/2020 0.82 -87.1 7.1 751 20.6 5.1

10/8/2020 1.32 -100.8 7.3 843 16.3 0.5

Notes:
mg/L - Milligrams per Liter.

mV - Millivolts.

SU - Standard Units.

umhos/cm - Micromhos per centimeter.

°C - Degrees Celcius.

NTU - Nephelmetric Turbidity Unit.

DEK-MW-18001

KLI-SCS

OW-10

OW-11

OW-12

Karn Lined Impoundment

Sample Location Sample Date

DEK-MW-15003
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Table 3
Summary of Groundwater Sampling Results (Analytical): August & October 2020

Karn Lined Impoundment – RCRA CCR Monitoring Program
Essexville, Michigan

8/3/2020 10/6/2020 8/3/2020 10/6/2020 8/4/2020 10/8/2020 8/3/2020 10/8/2020

Constituent Unit EPA MCL MI Residential*

MI Non-

Residential* MI GSI^

Appendix III
Boron ug/L NC 500 500 4,000 798 842 1,770 1,740 1,210 1,400 798 851
Calcium mg/L NC NC NC 500ᴱᴱ 31.4 29.7 68.7 71.7 110 102 109 79.6

Chloride mg/L 250** 250ᴱ 250ᴱ 50 46.3 46.5 63.1 60.7 61.6 78.9 46.3 50

Fluoride ug/L 4,000 NC NC NC < 1,000 1,190 1,170 1,240 < 1,000 < 1,000 < 1,000 < 1,000

Sulfate mg/L 250** 250ᴱ 250ᴱ 500ᴱᴱ 40.6 44.6 66.6 91.9 46.4 11.9 192 153

Total Dissolved Solids mg/L 500** 500ᴱ 500ᴱ 500 291 237 498 476 562 527 696 492

pH, Field SU 6.5 - 8.5** 6.5 - 8.5ᴱ 6.5 - 8.5ᴱ 6.5 - 9.0 7.9 8.5 7.5 7.6 7.2 7.4 7.1 7.3

MI Part 115 Parameters
Iron ug/L 300**   300ᴱ   300ᴱ 500,000ᴱᴱ 258 142 677 681 1,770 991 5,280 3,620

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

     hardness of 258 mg CaCO3/L (average of SW-01 [Lake Huron] and SW-02 [Saginaw River] collected in April 2018) per footnote {G} of Michigan 

     Part 201 criteria tables. Chromium GSI criterion based on hexavalent chromium per footnote {H}. GSI criterion is protective for

     surface water used as a drinking water source as described in footnote {X}. GSI criterion for chloride is 50 mg/L when the discharge is

     to the Great Lakes or connecting waters per footnote {FF}.

# - 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 EGLE policy and procedure 09-014 dated June 20, 2012.

ᴱ - Criterion is the aesthetic drinking water value per footnote {E}.

ᴱᴱ - Criterion is based on the total dissolved solids GSI value per footnote {EE}.

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

RED value indicates an exceedance of the MCL.

All metals were analyzed as total unless otherwise specified.

Sample Location:

Sample Date:

DEK-MW-15003 DEK-MW-18001 OW-12

Background Downgradient

OW-10
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Table 3
Summary of Groundwater Sampling Results (Analytical): August & October 2020

Karn Lined Impoundment – RCRA CCR Monitoring Program
Essexville, Michigan

Constituent Unit EPA MCL MI Residential*

MI Non-

Residential* MI GSI^

Appendix III
Boron ug/L NC 500 500 4,000

Calcium mg/L NC NC NC 500ᴱᴱ

Chloride mg/L 250** 250ᴱ 250ᴱ 50
Fluoride ug/L 4,000 NC NC NC

Sulfate mg/L 250** 250ᴱ 250ᴱ 500ᴱᴱ

Total Dissolved Solids mg/L 500** 500ᴱ 500ᴱ 500
pH, Field SU 6.5 - 8.5** 6.5 - 8.5ᴱ 6.5 - 8.5ᴱ 6.5 - 9.0
MI Part 115 Parameters
Iron ug/L 300**   300ᴱ   300ᴱ 500,000ᴱᴱ

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

     hardness of 258 mg CaCO3/L (average of SW-01 [Lake Huron] and SW-02 [Saginaw River] collected in April 2018) per footnote {G} of Michigan

     Part 201 criteria tables. Chromium GSI criterion based on hexavalent chromium per footnote {H}. GSI criterion is protective for

     surface water used as a drinking water source as described in footnote {X}. GSI criterion for chloride is 50 mg/L when the discharge is

     to the Great Lakes or connecting waters per footnote {FF}.

# - 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 EGLE policy and procedure 09-014 dated June 20, 2012.

ᴱ - Criterion is the aesthetic drinking water value per footnote {E}.

ᴱᴱ - Criterion is based on the total dissolved solids GSI value per footnote {EE}.

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

RED value indicates an exceedance of the MCL.

All metals were analyzed as total unless otherwise specified.

Sample Location:

Sample Date: 8/4/2020 10/8/2020 8/5/2020 10/8/2020

2,800 3,040 423 346

13.7 21.3 156 164

76 75.7 22.6 25.4

4,790 5,160 < 1,000 < 1,000

24.3 25.9 316 303
271 238 965 810
9.1 9.4 7.3 7.6

54 57 3,380 1,400

Supplemental

OW-11 KLI-SCS
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Table 4
Comparison of Appendix III Parameter Results to Background Limits – October 2020

Karn Lined Impoundment – RCRA CCR Monitoring Program
Essexville, Michigan

10/6/2020 10/8/2020 10/8/2020

Constituent Unit UTL

Appendix III
Boron ug/L 1,400 1,740 1,400 851

Calcium mg/L 94.1 71.7 102 79.6

Chloride mg/L 67.2 60.7 78.9 50

Fluoride ug/L 1,000 1,240 < 1,000 < 1,000

Sulfate mg/L 103 91.9 11.9 153
Total Dissolved Solids mg/L 559 476 527 492

pH, Field SU 7.3 - 8.4 7.6 7.4 7.3

Notes:
ug/L - micrograms per liter

mg/L - milligrams per liter

SU - standard units; pH is a field parameter

All metals were analyzed as total unless otherwise specified.

RESULT  Shading and bold font indicates an exceedance of the Upper Tolerance Limit (UTL)

 using the number of significant figures in the UTL.

Sample Date:

Sample Location:

Downgradient

DEK-MW-18001 OW-10 OW-12
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Table 5
Summary of Statistical Exceedances – October 2020

Karn Lined Impoundment
Essexville, Michigan

 

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY  Data is in (X) ug/L or
SUMMARY OF STATISTICAL EXCEEDANCES (  ) mg/L

unless otherwise stated
Facility:

Well # Parameter
Part 201 

GRCC

Statistical Limit 

(or 'CC' for 

Control Charts)

4 Qtr. 2020

(bold >201)

Karn Lined Impoundment – WDS# 392503

Location

No Exceedances
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1. BASE MAP IMAGERY FROM  GOOGLE EARTH PRO, 2018. 
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1540 Eisenhower Place

Ann Arbor, MI 48108-3284
Phone: 734.971.7080

www.trccompanies.com

S. MAJOR

SHALLOW GROUNDWATER CONTOUR MAP
OCTOBER 5, 2020

NOTES 
1. BASE MAP IMAGERY FROM  GOOGLE EARTH PRO, 2018. 

2. WELL LOCATIONS SURVEYED BY ROWE PROFESSIONAL 
SERVICES COMPANY ON 11/4/2015. 

3. NOAA/NATIONAL OCEANIC SERVICE GREAT LAKES GAUGING 
STATION, ESSEXVILLE, MI (ID: 9075035).  

4. GROUNDWATER ELEVATIONS DISPLAYED IN FEET RELATIVE 
TO THE NORTH AMERICAN VERTICAL DATUM OF 1988.  

Saginaw
R iver

GAUGING STATION
(581.71)
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Attachment A 
Field Notes 
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CHAIN OF CUSTODY
---------------- -^CONSUMERS ENERGY COMPANY -  LABORATORY SERVICES
Consumers Energy^

135 WEST TRAIL ST., JACKSON, MI 49201 • (517)788-1251 • FAX (517) 788-2533
SAMPLING SITE:

Karn Lined Impoundment-2 0 2 0  Q4

PROJECT NUMBER:
20-1110

ANALYSIS REQUESTED Page 1 of 1

To
ta

l 
M

et
al

s

A
ni

on
s

TD
S

A
lk

al
in

ity

SEND REPORT TO: 
CDBatts

HD Reaister. TRC 

PHONE:

SAMPLING TEAM: DATE SHIPPED: SITE SKETCHED ATTACHED? 
CIRCLE ONE:

YES NO

CE
CONTROL #

SAMPLE
DATE

SAMPLE
TIME

SAMPLE
MATRIX SAMPLE DESCRIPTION / LOCATION

DEPTH
(ft)

# OF 
CONTAINERS

REMARKS

20-1110-01 idzi'p i o c H
GW ow-io 5 X X X X

-02 (d tl> GW OW-11 5 X X X X

-03 i M k l ' i c i \ 4 b GW OW-12 5 X X X X

-04
f c t e / v

GW KLI-SCS 5 X X X X

-05 d v lx ...____ GW DUP- O ( 5 X X X X

-06 icjviiu i M C
W EB- o  i 2 X X

NV
-07 i W FB- 6  ( 2 X X

RELINQUTSRED BY: (SIGNATURE) DATE/TIME:

)

RECEIVED BY: (SIGNATURE)
1 - /2o ( 2  •

CL c? /\J

COMMENTS

■?Vb i . $ ' °C

RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED BY: (^ G N ^ ltlR E ) Men'll?

ORIGINAL TO LAB COPY TO CUSTOMER
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CHAIN OF CUSTODY
---------------- -^CONSUMERS ENERGY COMPANY -  LABORATORY SERVICES
Consumers Energy ̂

135 WEST TRAIL ST., JACKSON, MI 49201 • (517)788-1251 • FAX (517) 788-2533
SAMPLING SITE:

Karn Bottom Ash Pond & LI - 2020 Q4

PROJECT NUMBER:
20-1109

ANALYSIS REQUESTED Page 1 o f 1

To
ta

l M
et

al
s

A
ni

on
s

TD
S

A
lk

al
in

ity

SEND REPORT TO: 
CDBatts

HD Register. TRC 

PHONE:

SAMPLING TEAM: 

*v(LCs

DATE SHIPPED: SITE SKETCHED ATTACHED? 
CIRCLE ONE:

YES NO
CE

CONTROL #
SAMPLE

DATE
SAMPLE

TIME
SAMPLE
MATRIX SAMPLE DESCRIPTION / LOCATION

DEPTH
(ft)

# OF 
CONTAINERS REMARKS

20-1109-01 dVus GW DEK-MW -15003 5 X X X X

-02
U l v GW DEK-M W -18001 5 X X X X

-03 U n GW DEK-MW -18001 MS 4 X X X

\ /  -04 O i l } ' GW DEK-MW -18001 MSD 4 X X X

RELINQUISHED BY: (SIGNATURE) DATE/TIME:

(o -

RECEIVED BY: (SIGNATURE)

T
COMMENTS

7 -  I°C.

ORIGINAL TO LAB COPY TO CUSTOMER

RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED Uy . (SIGNATURE)

20-1109 Page 13 of 13
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Attachment B 
Laboratory Analytical Reports 

  



   
   
 135 W. Trail St. phone 517-788-1251 
 Jackson, MI 49201   fax 517-788-2533 
 To: CDBatts, Karn/Weadock 

 
 From: EBlaj, T-258 

 
 Date: August 28, 2020 

 
 Subject: RCRA GROUNDWATER MONITORING – KARN BAP & LINED IMP. WELLS – 2020 Q3 

 
 

 CC: BTRunkel, P22-120 Darby Litz, Project Manager 
  HDRegister, P22-521 TRC Companies, Inc. 
 BLSwanberg, P22-119 1540 Eisenhower Place 
  Ann Arbor, MI 48108 
 
 

Chemistry Project: 20-0888 
 
TRC Environmental, Inc. conducted groundwater monitoring at the DEKarn Bottom Ash Pond and Lined 
Impoundment Wells area on 08/03/2020, for the 3rd Quarter monitoring requirement, as specified in the 
Sampling and Analysis Plan for the site.  The samples were received for analysis by the Chemistry 
department of Laboratory Services on 08/05/2020. 
 
The report that follows presents the results of the requested analytical testing; the results apply only to the 
samples as received.  All samples have been analyzed in accordance with the 2009 TNI Standard and the 
applicable A2LA accreditation scope for Laboratory Services.  Any exceptions to applicable test method 
criteria and standard compliance are noted in the Case Narrative, or flagged with applicable qualifiers in the 
analytical results section. 
 
 
Reviewed and approved by: 
 
 
 
Emil Blaj 
Sr. Technical Analyst 
Project Lead  
 
 
 
 

 
 

Testing performed in accordance with the A2LA scope of 
accredidation specified in the listed certificate. 
The information contained in this report is the sole property of 
Consumers Energy.  It cannot be reproduced except in full, 
and with consent from Consumers Energy, or the customer for 
which this report was issued. 
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DEKarn RCRA GW Monitoring 

Bottom Ash Pond & Lined Impoundment Wells 
Chemistry Project: 20-0887 

 
 

 
CASE NARRATIVE 
 
I. Sample Receipt 

 
All samples were received within hold time and in good conditions; no anomalies were noted on the 
attached Sample Log-In Shipment Inspection Form during sample check-in.  Identification of all 
samples included in the work order/project is provided in the sample summary section.  All sample 
preservation and temperature upon receipt was verified by the sample custodian and confirmed to meet 
method requirements.  

 
II. Methodology 
 

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the 
corresponding test methods from “Methods for the Determination of Inorganic Substances in 
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste – 
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of 
Water and Wastewater, APHA-AWWA-WPCF, 22nd Edition, 2012. 

 
III. Results/Quality Control 
 

Analytical results for this report are presented by laboratory sample ID, container, & aliquot number.  
Results for the field blanks, field duplicates, and recoveries of the field matrix spike & matrix spike 
duplicate samples are included in the results section; all other quality control data is listed in the 
Quality Control Summary associated with the particular test method, as appropriate.  Unless 
specifically noted in the case narrative, all method quality control requirements have been met.  If any 
results are qualified, the corresponding data flags/qualifiers are listed on the last page of the results 
section.  Any additional information on method performance, when applicable, is presented in this 
section of the case narrative.  When data flags are not needed, the qualifiers text box on the last page is 
left blank, and a statement confirms that no exceptions occurred. 
 

 
DEFINITIONS / QUALIFIERS 
 
The following qualifiers and/or acronyms are used in the report, where applicable: 
 
Acronym Description 

RL Reporting Limit 
ND Result not detected or below Reporting Limit 
NT Non TNI analyte 
LCS Laboratory Control Sample 
LRB Laboratory Reagent Blank (also referred to as Method Blank) 
DUP Duplicate 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
RPD Relative Percent Difference 
MDL Method Detection Limit 
PQL Practical Quantitation Limit 
TDL Target Detection Limit 
SM Standard Methods Compendium 

 

20-0888 Page 2 of 13



 
DEKarn RCRA GW Monitoring 

Bottom Ash Pond & Lined Impoundment Wells 
Chemistry Project: 20-0887 

 
 

 
Qualifier Description 

* Generic data flag, applicable description added in the corresponding notes section 
B The analyte was detected in the LRB at a level which is significant relative to sample result  
D Reporting limit elevated due to dilution 
E Estimated due to result exceeding the linear range of the analyzer     
H The maximum recommended hold time was exceeded 
I Dilution required due to matrix interference; reporting limit elevated 
J Estimated due to result found above MDL but below PQL (or RL) 
K Reporting limit raised due to matrix interference 
M The precision for duplicate analysis was not met; RPD outside acceptance criteria 
N Non-homogeneous sample made analysis questionable  
PI Possible interference may have affected the accuracy of the laboratory result 
Q Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria 
R Result confirmed by new sample preparation and reanalysis   
X Other notation required; comment listed in sample notes and/or case narrative 
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Sample DateMatrixField Sample IDSample #

20-0888Chemistry Project:

Site

8/5/2020
Q3-2020 DEK RCRA Bottom Ash Pond & LI WellsWork Order ID:
Karn/Weadock ComplexCustomer Name:

Work Order Sample Summary

Date Received:

20-0888-01 DEK-MW-15003 Groundwater 08/03/2020 01:23 PM DEKarn Bottom Ash Pond & Lined Impoundment

20-0888-02 DEK-MW-18001 Groundwater 08/03/2020 02:16 PM DEKarn Bottom Ash Pond & Lined Impoundment

20-0888-03 DEK-MW-18001 MS Groundwater 08/03/2020 02:16 PM DEKarn Bottom Ash Pond & Lined Impoundment

20-0888-04 DEK-MW-18001 MSD Groundwater 08/03/2020 02:16 PM DEKarn Bottom Ash Pond & Lined Impoundment

20-0888 Page 4 of 13



Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 291 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0888-01-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 40600 ug/L 08/14/20201000

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride 46300 ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0888-01-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Copper ND ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Calcium 31400 ug/L 08/13/20201000

AB20-0813-05Arsenic 355 ug/L 08/27/20201

AB20-0813-05Boron 798 ug/L 08/13/202020

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Barium 40 ug/L 08/27/20205

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Iron 258 ug/L 08/27/202020

AB20-0813-05Magnesium 5970 ug/L 08/13/20201000

AB20-0813-05Lithium 21 ug/L 08/27/202010

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Vanadium ND ug/L 08/27/20202

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Sodium 45800 ug/L 08/13/20201000

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Potassium 3640 ug/L 08/13/2020100

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Molybdenum 42 ug/L 08/27/20205

AB20-0813-05Manganese 60 ug/L 08/27/20205

AB20-0813-05Selenium ND ug/L 08/27/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0888-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0888-01-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-15003

20-0888-01
GroundwaterMatrix:

01:23 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 85700 ug/L 08/11/202010000

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 85700 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0888-01-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-15003

20-0888-01
GroundwaterMatrix:

01:23 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 498 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0888-02-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 66600 ug/L 08/14/20201000

AB20-0813-02Fluoride 1170 ug/L 08/14/20201000

AB20-0813-02Chloride 63100 ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0888-02-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Arsenic 69 ug/L 08/27/20201

AB20-0813-05Barium 129 ug/L 08/27/20205

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Boron 1770 ug/L 08/13/202020

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Calcium 68700 ug/L 08/13/20201000

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Copper ND ug/L 08/27/20201

AB20-0813-05Iron 677 ug/L 08/27/202020

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Magnesium 14300 ug/L 08/13/20201000

AB20-0813-05Manganese 183 ug/L 08/27/20205

AB20-0813-05Molybdenum ND ug/L 08/27/20205

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Potassium 4560 ug/L 08/13/2020100

AB20-0813-05Selenium ND ug/L 08/27/20201

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Sodium 71700 ug/L 08/13/20201000

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Vanadium ND ug/L 08/27/20202

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Lithium 27 ug/L 08/27/202010

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0888-02-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0888-02-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-18001

20-0888-02
GroundwaterMatrix:

02:16 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 240000 ug/L 08/11/202010000

AB20-0810-09Alkalinity total 240000 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0888-02-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-18001

20-0888-02
GroundwaterMatrix:

02:16 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 92 % 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0888-03-C03-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 100 % 08/14/20201000

AB20-0813-02Fluoride 101 % 08/14/20201000

AB20-0813-02Chloride 103 % 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0888-03-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Antimony 101 % 08/27/20201

AB20-0813-05Arsenic 90 % 08/27/20201

AB20-0813-05Barium 102 % 08/27/20205

AB20-0813-05Beryllium 101 % 08/27/20201

AB20-0813-05Boron 96 % 08/13/202020

AB20-0813-05Cadmium 99.0 % 08/27/20200.2

AB20-0813-05Calcium 120 % 08/13/20201000

AB20-0813-05Chromium 91 % 08/27/20201

AB20-0813-05Cobalt 90 % 08/27/20206

AB20-0813-05Copper 90 % 08/27/20201

AB20-0813-05Iron 92 % 08/27/202020

AB20-0813-05Thallium 97 % 08/27/20202

AB20-0813-05Zinc 90 % 08/27/202030

AB20-0813-05Vanadium 94 % 08/27/20202

AB20-0813-05Lithium 101 % 08/27/202010

AB20-0813-05Sodium 112 % 08/13/20201000

AB20-0813-05Silver 97.4 % 08/27/20200.2

AB20-0813-05Lead 96 % 08/27/20201

AB20-0813-05Potassium 107 % 08/13/2020100

AB20-0813-05Nickel 90 % 08/27/20202

AB20-0813-05Molybdenum 101 % 08/27/20205

AB20-0813-05Manganese 91 % 08/27/20205

AB20-0813-05Magnesium 107 % 08/13/20201000

AB20-0813-05Selenium 89 % 08/27/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0888-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury 108 % 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0888-03-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-18001 MS

20-0888-03
GroundwaterMatrix:

02:16 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 93 % 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0888-04-C03-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Fluoride 100 % 08/14/20201000

AB20-0813-02Chloride 104 % 08/14/20202000

AB20-0813-02Sulfate 99 % 08/14/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0888-04-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Antimony 102 % 08/27/20201

AB20-0813-05Arsenic 91 % 08/27/20201

AB20-0813-05Barium 106 % 08/27/20205

AB20-0813-05Beryllium 100 % 08/27/20201

AB20-0813-05Boron 123 % 08/13/202020

AB20-0813-05Cadmium 100 % 08/27/20200.2

AB20-0813-05Calcium 119 % 08/13/20201000

AB20-0813-05Chromium 91 % 08/27/20201

AB20-0813-05Cobalt 90 % 08/27/20206

AB20-0813-05Copper 90 % 08/27/20201

AB20-0813-05Iron 90 % 08/27/202020

AB20-0813-05Lead 96 % 08/27/20201

AB20-0813-05Magnesium 110 % 08/13/20201000

AB20-0813-05Manganese 91 % 08/27/20205

AB20-0813-05Molybdenum 103 % 08/27/20205

AB20-0813-05Nickel 90 % 08/27/20202

AB20-0813-05Potassium 111 % 08/13/2020100

AB20-0813-05Selenium 89 % 08/27/20201

AB20-0813-05Silver 99.1 % 08/27/20200.2

AB20-0813-05Sodium 114 % 08/13/20201000

AB20-0813-05Thallium 96 % 08/27/20202

AB20-0813-05Vanadium 94 % 08/27/20202

AB20-0813-05Zinc 91 % 08/27/202030

AB20-0813-05Lithium 101 % 08/27/202010

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0888-04-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury 105 % 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0888-04-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-0888
Field Sample ID: DEK-MW-18001 MSD

20-0888-04
GroundwaterMatrix:

02:16 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

Data Qualifiers Exception Summary

No exceptions occured.
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CONSUMERS
ENERGY

Chemistry Department 

General Standard Operating Procedure

PROC CHEM-1.2.01 
PAGE 1 OF 2 
REVISION 3 
ATTACHMENT A

TITLE: SAMPLE LOG-IN -  SHIPMENT INSPECTION FORM

Project Log-In Number: 2o'Q^'S
Inspection Date: _____ 6 .  _________

Sample Origin/Project Name: Korn k\A 4  LI

Inspection By:

Shipment Delivered By: Enter the type of shipment carrier.

Pony______  FedEx _ _ _ _  UPS___ USPS Airborne

Other/Hand Cany (whom)__________________________________________________

Tracking Number: 't\T~ Shipping Form Attached: Yes

Shipping Containers: Enter the type and number of shipping containers received.

Cooler Cardboard Box_____  Custom Case

Loose/Unpackaged Containers__________

No

Envelope/Mailer.

Other

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None ^  Dented________ Leaking

Other____________________________________________________________________________

Shipment Security: Enter if any of the shipping containers were opened before receipt.

Shipping Containers Received: Opened_______  Sealed V

Enclosed Documents: Enter the type of documents enclosed with the shipment.

CoC ^  Work Request___________  Air Data Sheet_______  Other____________

Tem perature of Containers: Measure the temperature of several sample containers.

As-Received Temperature Range 1 ■ - ■ Samples Received on Ice: Yes X No_____

M&TE # and Expiration 0 \ Q-to'2- k W h  

Number and Type of Containers: Enter the total number of sample containers received.

Container Type Water Soil _______Other______  Broken Leaking

VO A (40mL or(60qT^ \p ___  __________________  ______  _______

Quart/Liter (g/p) _____  ___  ___________________ ______  _______

9-oz (amber glass jar) _____  ___  __________________  ______  ______

2-oz (amber glass) _____  ___  __________________  ______  _______

125 mL (plastic) 8  ___  ___________________ ______  _______

24 mL vial (glass) _____  ___  __________________  ______  _______

500 mL (plastic) _____  ___  __________________  ______  _______

Other

20-0888 Page 12 of 13



CHAIN OF CUSTODY
--------------- -^CONSUMERS ENERGY COMPANY -  LABORATORY SERVICES

Consumers Energy ̂

135 WEST TRAIL ST., JACKSON, MI 49201 • (517) 788-1251 • FAX (517) 788-2533
SAMPLING SITE:

Karn Bottom Ash Pond & LI - 2020 Q3

PROJECT NUMBER:
20-0888

ANALYSIS REQUESTED Page 1 of 1

To
ta

l M
et

al
s

A
ni

on
s

TD
S

A
lk

al
in

ity

SEND REPORT TO: 
CDBatts

HD Register. TRC 

PHONE:

REMARKS

SAMPLING TEAM: DATE SHIPPED: SITE SKETCHED ATTACHED? 
CIRCLE ONE:

YES NO
CE

CONTROL #
SAMPLE

DATE
SAMPLE

TIME
SAMPLE
MATRIX SAMPLE DESCRIPTION / LOCATION

DEPTH
(ft)

# OF 
CONTAINERS

20-0888-01 133.3 GW DEK-MW-15003 5 X X X X

-02
' MI G GW DEK-MW-18001 5 X X X X

-03 5 - 3 - T o IH i t GW DEK-MW-18001 MS 4 X X X

\ /  -04 | 4 l t GW DEK-MW-18001 MSD 4 X X X

____
RELINQUISHED BY: (SIGNATURE)

/U,
DATE/TIME:

Z-H-w/noo
RECEIVED BY: (SIGNATURE) COMMENTS 

ORIGINAL TO LAB COPY TO CUSTOMER

RELIt«^UISHED BY: (SIGNATURE) DATE/TIME: RECEIVED BY: (SIGNATURE)
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 135 W. Trail St. phone 517-788-1251 
 Jackson, MI 49201   fax 517-788-2533 
 To: CDBatts, Karn/Weadock 

 
 From: EBlaj, T-258 

 
 Date: August 28, 2020 

 
 Subject: RCRA GROUNDWATER MONITORING – KARN LINED IMPOUNDMENT – 2020 Q3 

 
 

 CC: BTRunkel, P22-120 Darby Litz, Project Manager 
  HDRegister, P22-521 TRC Companies, Inc. 
 BLSwanberg, P22-119 1540 Eisenhower Place 
  Ann Arbor, MI 48108 
 
 

Chemistry Project: 20-0889 
 
TRC Environmental, Inc. conducted groundwater monitoring at the DE Karn Lined Impoundment area on 
08/04/2020 and 08/05/2020 for the 3rd Quarter monitoring requirement, as specified in the Sampling and 
Analysis Plan for the site.  The samples were received for analysis by the Chemistry department of 
Laboratory Services on 08/05/2020 and 08/06/2020. 
 
The report that follows presents the results of the requested analytical testing; the results apply only to the 
samples as received.  All samples have been analyzed in accordance with the 2009 TNI Standard and the 
applicable A2LA accreditation scope for Laboratory Services.  Any exceptions to applicable test method 
criteria and standard compliance are noted in the Case Narrative, or flagged with applicable qualifiers in the 
analytical results section. 
 
 
Reviewed and approved by: 
 
 
 
Emil Blaj 
Sr. Technical Analyst 
Project Lead  
 
 
 
 

 
 

Testing performed in accordance with the A2LA scope of 
accredidation specified in the listed certificate. 
The information contained in this report is the sole property of 
Consumers Energy.  It cannot be reproduced except in full, 
and with consent from Consumers Energy, or the customer for 
which this report was issued. 
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DE Karn RCRA GW Monitoring 

Lined Impoundment Wells 
Chemistry Project: 20-0889 

 
 

 
CASE NARRATIVE 
 
I. Sample Receipt 

 
All samples were received within hold time and in good conditions; no anomalies were noted on the 
attached Sample Log-In Shipment Inspection Form during sample check-in.  Identification of all 
samples included in the work order/project is provided in the sample summary section.  All sample 
preservation and temperature upon receipt was verified by the sample custodian and confirmed to meet 
method requirements.  

 
II. Methodology 
 

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the 
corresponding test methods from “Methods for the Determination of Inorganic Substances in 
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste – 
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of 
Water and Wastewater, APHA-AWWA-WPCF, 22nd Edition, 2012. 

 
III. Results/Quality Control 
 

Analytical results for this report are presented by laboratory sample ID, container, & aliquot number.  
Results for the field blanks, field duplicates, and recoveries of the field matrix spike & matrix spike 
duplicate samples are included in the results section; all other quality control data is listed in the 
Quality Control Summary associated with the particular test method, as appropriate.  Unless 
specifically noted in the case narrative, all method quality control requirements have been met.  If any 
results are qualified, the corresponding data flags/qualifiers are listed on the last page of the results 
section.  Any additional information on method performance, when applicable, is presented in this 
section of the case narrative.  When data flags are not needed, the qualifiers text box on the last page is 
left blank, and a statement confirms that no exceptions occurred. 
 

 
DEFINITIONS / QUALIFIERS 
 
The following qualifiers and/or acronyms are used in the report, where applicable: 
 
Acronym Description 

RL Reporting Limit 
ND Result not detected or below Reporting Limit 
NT Non TNI analyte 
LCS Laboratory Control Sample 
LRB Laboratory Reagent Blank (also referred to as Method Blank) 
DUP Duplicate 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
RPD Relative Percent Difference 
MDL Method Detection Limit 
PQL Practical Quantitation Limit 
TDL Target Detection Limit 
SM Standard Methods Compendium 

 

20-0889 Page 2 of 21



 
DE Karn RCRA GW Monitoring 

Lined Impoundment Wells 
Chemistry Project: 20-0889 

 
 

 
Qualifier Description 

* Generic data flag, applicable description added in the corresponding notes section 
B The analyte was detected in the LRB at a level which is significant relative to sample result  
D Reporting limit elevated due to dilution 
E Estimated due to result exceeding the linear range of the analyzer     
H The maximum recommended hold time was exceeded 
I Dilution required due to matrix interference; reporting limit elevated 
J Estimated due to result found above MDL but below PQL (or RL) 
K Reporting limit raised due to matrix interference 
M The precision for duplicate analysis was not met; RPD outside acceptance criteria 
N Non-homogeneous sample made analysis questionable  
PI Possible interference may have affected the accuracy of the laboratory result 
Q Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria 
R Result confirmed by new sample preparation and reanalysis   
X Other notation required; comment listed in sample notes and/or case narrative 
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Sample DateMatrixField Sample IDSample #

Date Received: 8/05/2020 and 08/06/2020 
Chemistry Project: 20-0889

Site

Q3-2020 DEK RCRA Lined Impoundment WellsWork Order ID:
Karn/Weadock ComplexCustomer Name:

Work Order Sample Summary

20-0889-01 OW-10 Groundwater 08/04/2020 09:41 AM DEKarn Lined Impoundment

20-0889-02 OW-11 Groundwater 08/04/2020 03:27 PM DEKarn Lined Impoundment

20-0889-03 OW-12 Groundwater 08/03/2020 05:20 PM DEKarn Lined Impoundment

20-0889-04 KLI-SCS Groundwater 08/05/2020 02:50 PM DEKarn Lined Impoundment

20-0889-05 DUP-02 Groundwater 08/04/2020 12:00 AM DEKarn Lined Impoundment

20-0889-06 EB-02 Water 08/05/2020 02:46 PM DEKarn Lined Impoundment

20-0889-07 FB-02 Water 08/04/2020 03:27 PM DEKarn Lined Impoundment
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Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 562 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0889-01-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 46400 ug/L 08/14/20201000

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride 61600 ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-01-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Calcium 110000 ug/L 08/13/20201000

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Barium 141 ug/L 08/27/20205

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Copper 2 ug/L 08/27/20201

AB20-0813-05Arsenic 5 ug/L 08/27/20201

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Boron 1210 ug/L 08/13/202020

AB20-0813-05Iron 1770 ug/L 08/27/202020

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Lithium 31 ug/L 08/27/202010

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Vanadium 4 ug/L 08/27/20202

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Selenium 4 ug/L 08/27/20201

AB20-0813-05Sodium 51800 ug/L 08/13/20201000

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Molybdenum ND ug/L 08/27/20205

AB20-0813-05Manganese 169 ug/L 08/27/20205

AB20-0813-05Magnesium 15500 ug/L 08/13/20201000

AB20-0813-05Potassium 3520 ug/L 08/13/2020100

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-01-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-10

20-0889-01
GroundwaterMatrix:

09:41 AMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 323000 ug/L 08/11/202010000

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 323000 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0889-01-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-10

20-0889-01
GroundwaterMatrix:

09:41 AMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 271 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0889-02-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 24300 ug/L 08/14/20201000

AB20-0813-02Fluoride 4790 ug/L 08/14/20201000

AB20-0813-02Chloride 76000 ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-02-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Chromium 2 ug/L 08/27/20201

AB20-0813-05Calcium 13700 ug/L 08/13/20201000

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Copper 2 ug/L 08/27/20201

AB20-0813-05Barium 43 ug/L 08/27/20205

AB20-0813-05Arsenic 523 ug/L 08/27/20201

AB20-0813-05Antimony 2 ug/L 08/27/20201

AB20-0813-05Boron 2800 ug/L 08/13/202020

AB20-0813-05Iron 54 ug/L 08/27/202020

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Lithium 13 ug/L 08/27/202010

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Sodium 57000 ug/L 08/13/20201000

AB20-0813-05Selenium 2 ug/L 08/27/20201

AB20-0813-05Vanadium 351 ug/L 08/27/20202

AB20-0813-05Nickel 3 ug/L 08/27/20202

AB20-0813-05Molybdenum 407 ug/L 08/27/20205

AB20-0813-05Manganese ND ug/L 08/27/20205

AB20-0813-05Magnesium 1920 ug/L 08/13/20201000

AB20-0813-05Potassium 3950 ug/L 08/13/2020100

AB20-0813-05Lead ND ug/L 08/27/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-02-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-02-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-11

20-0889-02
GroundwaterMatrix:

03:27 PMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 44400 ug/L 08/11/202010000

AB20-0810-09Alkalinity carbonate 33700 ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 10700 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0889-02-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-11

20-0889-02
GroundwaterMatrix:

03:27 PMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 696 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0889-03-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride 46300 ug/L 08/14/20202000

AB20-0813-02Sulfate 192000 ug/L 08/14/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-03-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Iron 5280 ug/L 08/27/202020

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Arsenic 111 ug/L 08/27/20201

AB20-0813-05Barium 83 ug/L 08/27/20205

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Boron 798 ug/L 08/13/202020

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Calcium 109000 ug/L 08/13/20201000

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Copper 2 ug/L 08/27/20201

AB20-0813-05Magnesium 34700 ug/L 08/13/20201000

AB20-0813-05Vanadium ND ug/L 08/27/20202

AB20-0813-05Sodium 52200 ug/L 08/13/20201000

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Selenium ND ug/L 08/27/20201

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Molybdenum 16 ug/L 08/27/20205

AB20-0813-05Manganese 192 ug/L 08/27/20205

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Potassium 6090 ug/L 08/13/2020100

AB20-0813-05Lithium 34 ug/L 08/27/202010

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-03-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-12

20-0889-03
GroundwaterMatrix:

05:20 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 223000 ug/L 08/11/202010000

AB20-0810-09Alkalinity total 223000 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0889-03-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: OW-12

20-0889-03
GroundwaterMatrix:

05:20 PMLab Sample ID:
08/03/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0806-07Total Dissolved Solids 965 mg/L 08/06/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0889-04-C03-A01 Analyst: CLH

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride 22600 ug/L 08/14/20202000

AB20-0813-02Sulfate 316000 ug/L 08/14/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-04-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Iron 3380 ug/L 08/27/202020

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Lithium 10 ug/L 08/27/202010

AB20-0813-05Magnesium 47400 ug/L 08/13/20201000

AB20-0813-05Manganese 162 ug/L 08/27/20205

AB20-0813-05Molybdenum 13 ug/L 08/27/20205

AB20-0813-05Potassium 5510 ug/L 08/13/2020100

AB20-0813-05Selenium ND ug/L 08/27/20201

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Sodium 40600 ug/L 08/13/20201000

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Copper 1 ug/L 08/27/20201

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Nickel 4 ug/L 08/27/20202

AB20-0813-05Vanadium 3 ug/L 08/27/20202

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Calcium 156000 ug/L 08/13/20201000

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Arsenic 1 ug/L 08/27/20201

AB20-0813-05Barium 82 ug/L 08/27/20205

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Boron 423 ug/L 08/13/202020

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Beryllium ND ug/L 08/27/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-04-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-04-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: KLI-SCS

20-0889-04
GroundwaterMatrix:

02:50 PMLab Sample ID:
08/05/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 309000 ug/L 08/11/202010000

AB20-0810-09Alkalinity total 309000 ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0889-04-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: KLI-SCS

20-0889-04
GroundwaterMatrix:

02:50 PMLab Sample ID:
08/05/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0811-04Total Dissolved Solids 572 mg/L 08/10/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-0889-05-C03-A01 Analyst: DLR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-02Sulfate 43700 ug/L 08/14/20201000

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride 62600 ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-05-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Copper 2 ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Calcium 107000 ug/L 08/13/20201000

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Boron 1240 ug/L 08/13/202020

AB20-0813-05Iron 1840 ug/L 08/27/202020

AB20-0813-05Barium 131 ug/L 08/27/20205

AB20-0813-05Arsenic 4 ug/L 08/27/20201

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Magnesium 16200 ug/L 08/13/20201000

AB20-0813-05Manganese 168 ug/L 08/27/20205

AB20-0813-05Molybdenum ND ug/L 08/27/20205

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Potassium 3900 ug/L 08/13/2020100

AB20-0813-05Selenium 4 ug/L 08/27/20201

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Sodium 54900 ug/L 08/13/20201000

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Vanadium 3 ug/L 08/27/20202

AB20-0813-05Lithium 30 ug/L 08/27/202010

AB20-0813-05Zinc ND ug/L 08/27/202030

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-05-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-05-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: DUP-02

20-0889-05
GroundwaterMatrix:

12:00 AMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0810-09Alkalinity total 324000 ug/L 08/11/202010000

AB20-0810-09Alkalinity bicarbonate 324000 ug/L 08/11/202010000

AB20-0810-09Alkalinity carbonate ND ug/L 08/11/202010000

Alkalinity by SM 2320B Aliquot: 20-0889-05-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: DUP-02

20-0889-05
GroundwaterMatrix:

12:00 AMLab Sample ID:
08/04/2020Collect Date:

Collect Time:

20-0889 Page 14 of 21



Analytical Report Report Date: 08/28/20

AB20-0813-02Chloride ND ug/L 08/14/20202000

AB20-0813-02Sulfate ND ug/L 08/14/20201000

AB20-0813-02Fluoride ND ug/L 08/14/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-06-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Arsenic ND ug/L 08/27/20201

AB20-0813-05Barium ND ug/L 08/27/20205

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Boron ND ug/L 08/13/202020

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Calcium ND ug/L 08/13/20201000

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Copper ND ug/L 08/27/20201

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Iron ND ug/L 08/27/202020

AB20-0813-05Magnesium ND ug/L 08/13/20201000

AB20-0813-05Zinc ND ug/L 08/27/202030

AB20-0813-05Vanadium ND ug/L 08/27/20202

AB20-0813-05Lithium ND ug/L 08/27/202010

AB20-0813-05Sodium ND ug/L 08/13/20201000

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Potassium ND ug/L 08/13/2020100

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Molybdenum ND ug/L 08/27/20205

AB20-0813-05Manganese ND ug/L 08/27/20205

AB20-0813-05Selenium ND ug/L 08/27/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-06-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-06-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: EB-02

20-0889-06
WaterMatrix:

02:46 PMLab Sample ID:
08/05/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

AB20-0813-02Sulfate ND ug/L 08/14/20201000

AB20-0813-02Fluoride ND ug/L 08/14/20201000

AB20-0813-02Chloride ND ug/L 08/14/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0889-07-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0813-05Vanadium ND ug/L 08/27/20202

AB20-0813-05Antimony ND ug/L 08/27/20201

AB20-0813-05Arsenic ND ug/L 08/27/20201

AB20-0813-05Barium ND ug/L 08/27/20205

AB20-0813-05Beryllium ND ug/L 08/27/20201

AB20-0813-05Boron ND ug/L 08/13/202020

AB20-0813-05Cadmium ND ug/L 08/27/20200.2

AB20-0813-05Calcium ND ug/L 08/13/20201000

AB20-0813-05Chromium ND ug/L 08/27/20201

AB20-0813-05Cobalt ND ug/L 08/27/20206

AB20-0813-05Iron ND ug/L 08/27/202020

AB20-0813-05Copper ND ug/L 08/27/20201

AB20-0813-05Lithium ND ug/L 08/27/202010

AB20-0813-05Magnesium ND ug/L 08/13/20201000

AB20-0813-05Manganese ND ug/L 08/27/20205

AB20-0813-05Molybdenum ND ug/L 08/27/20205

AB20-0813-05Nickel ND ug/L 08/27/20202

AB20-0813-05Potassium ND ug/L 08/13/2020100

AB20-0813-05Selenium ND ug/L 08/27/20201

AB20-0813-05Silver ND ug/L 08/27/20200.2

AB20-0813-05Sodium ND ug/L 08/13/20201000

AB20-0813-05Thallium ND ug/L 08/27/20202

AB20-0813-05Lead ND ug/L 08/27/20201

AB20-0813-05Zinc ND ug/L 08/27/202030

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-0889-07-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-0812-03Mercury ND ug/L 08/12/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-0889-07-C01-A01 Analyst: TMR

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEKarn Lined Impoundment Laboratory Project: 20-0889
Field Sample ID: FB-02

20-0889-07
WaterMatrix:

03:27 PMLab Sample ID:
08/04/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 08/28/20

Data Qualifiers Exception Summary

No exceptions occured.
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CONSUMERS
ENERGY

Chemistry Department 

General Standard Operating Procedure

PROC CHEM-1.2.01 
PAGE 1 OF 2 
REVISION 3 
ATTACHMENT A

TITLE: SAMPLE LOG-IN -  SHIPMENT INSPECTION FORM

Project Log-In Number: *2 0 -  0 <d <d°)

Inspection Date: _ 9  -S ■ 3-0__________  Inspection By:  DAU3

Sample Origin/Project Name: \vtApOU|hflM6lfr V_______

Shipment Delivered By: Enter the type of shipment carrier.

Pony______  FedEx X UPS______  USPS______ Airborne__

Other/Hand Carry (whom)___________________________________________________________

Tracking Number: 2 ^ Shipping Form Attached: Yes______  No

Shipping Containers: Enter the type and number of shipping containers received.

Cooler Cardboard Box_____  Custom Case_____  Envelope/Mailer

Loose/Unpackaged Containers__________ Other_________________________________

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None 'Z Dented____________  Leaking_

Other____________________________________________________________________________

Shipment Security: Enter if any of the shipping containers were opened before receipt.

Shipping Containers Received: Opened_______ Sealed _____

Enclosed Documents: Enter the type of documents enclosed with the shipment.

CoC 'Z  Work Request___________  Air Data Sheet_______ Other______

Temperature of Containers: Measure the temperature of several sample containers.
o i ,q .uor >

As-Received Temperature Range 1 Samples Received on Ice: Yes ^  No

M&TE # and Expiration

Number and Type of Containers: Enter the total number of sample containers received.

Container Type

VO A (40mL o{ 60n 

Quart/Liter (g/p)

9-oz (amber glass jar) 

2-oz (amber glass) 

125 mL (plastic)

24 mL vial (glass)

500 mL (plastic) 

Other 'Z-SO |yv\

Water
8

Soil Other Broken

AO

Leaking
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CONSUMERS Chemistry Department PROC CHEM-1.2.01
ENERGY PAGE 1 OF 2

General Standard Operating Procedure REVISION 3
ATTACHMENT A

TITLE: SAMPLE LOG-IN -  SHIPMENT INSPECTION FORM

Project Log-In Number: ______L' ^

Inspection Date:

Sample Origin/Project Name: |L\W
Inspection By: OVH

Shipment Delivered By: Enter the type of shipment carrier.

Pony______  FedEx _ S _ _  UPS______  USPS______  Airborne__

Other/Hand Carry (whom)________________________________________________ ____________

Tracking Number: S CI S G  2 b b 0  1 0 ?   ̂ Shipping Form Attached: Yes ^  No

Shipping Containers: Enter the type and number of shipping containers received.

Cooler C '\ Cardboard Box_____  Custom Case_____  EnvelopeMailer

Loose/Unpackaged Containers .______  Other____ _________________  -

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None S '  Dented________  Leaking

Other ____________________________________________________________ ________________

Shipment Security: Enter if any of the shipping containers were opened before receipt.

Shipping Containers Received: Opened_______  Sealed

Enclosed Documents: Enter the type of documents enclosed with the shipment.

CoC v ____  Work Request___________  Air Data Sheet_______  Other____________

Temperature of Containers: Measure the temperature of several sample containers.

As-Received Temperature Range t• -L~ 3 -1 A  Samples Received on Ice: Yes ^  No_____

M&TE # and Expiration OVh TOT j \P 4  L \

Number and Type of Containers: Enter the total number of sample containers received.

Container Type W ater Soil  Other___  Broken Lea long

VOA (40mL or 0m T) ^  ___  ___________________ ______  _______

Quart/Liter (g/p) /  _____  ___  ___________________ ______  _______

9-oz (amber glass jar) _____  ___  ___________________ ______  _______

2-oz (amber glass) _____  ___  ___________________ ______  _______

125 mL (plastic) H ___  ___________________ ______  _______

24 mL vial (glass) _____  ___  ___________________ ______  _______

500 mL (plastic) _____  ___ _ ___________________ ______  _______

Other R^OrrvL \ ___  ___________________ ______  _______
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 135 W. Trail St. phone 517-788-1251 
 Jackson, MI 49201   fax 517-788-2533 
 To: CDBatts, Karn/Weadock 

 
 From: EBlaj, T-258 

 
 Date: October 30, 2020 

 
 Subject: RCRA GROUNDWATER MONITORING – KARN BAP & LINED IMP. WELLS – 2020 Q4 

 
 

 CC: BTRunkel, P22-120 Darby Litz, Project Manager 
  HDRegister, P22-521 TRC Companies, Inc. 
 BLSwanberg, P22-119 1540 Eisenhower Place 
  Ann Arbor, MI 48108 
 
 

Chemistry Project: 20-1109 
 
TRC Environmental, Inc. conducted groundwater monitoring at the DEKarn Bottom Ash Pond and Lined 
Impoundment Wells area on 10/06/2020, for the 4th Quarter monitoring requirement, as specified in the 
Sampling and Analysis Plan for the site.  The samples were received for analysis by the Chemistry 
department of Laboratory Services on 10/07/2020. 
 
The report that follows presents the results of the requested analytical testing; the results apply only to the 
samples as received.  All samples have been analyzed in accordance with the 2009 TNI Standard and the 
applicable A2LA accreditation scope for Laboratory Services.  Any exceptions to applicable test method 
criteria and standard compliance are noted in the Case Narrative, or flagged with applicable qualifiers in the 
analytical results section. 
 
 
Reviewed and approved by: 
 
 
 
Emil Blaj 
Sr. Technical Analyst 
Project Lead  
 
 
 
 

 
 

Testing performed in accordance with the A2LA scope of 
accredidation specified in the listed certificate. 
The information contained in this report is the sole property of 
Consumers Energy.  It cannot be reproduced except in full, 
and with consent from Consumers Energy, or the customer for 
which this report was issued. 
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DEKarn RCRA GW Monitoring 

Bottom Ash Pond & Lined Impoundment Wells 
Chemistry Project: 20-1109 

 
 

 
CASE NARRATIVE 
 
I. Sample Receipt 

 
All samples were received within hold time and in good conditions; no anomalies were noted on the 
attached Sample Log-In Shipment Inspection Form during sample check-in.  Identification of all 
samples included in the work order/project is provided in the sample summary section.  All sample 
preservation and temperature upon receipt was verified by the sample custodian and confirmed to meet 
method requirements.  

 
II. Methodology 
 

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the 
corresponding test methods from “Methods for the Determination of Inorganic Substances in 
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste – 
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of 
Water and Wastewater, APHA-AWWA-WPCF, 22nd Edition, 2012. 

 
III. Results/Quality Control 
 

Analytical results for this report are presented by laboratory sample ID, container, & aliquot number.  
Results for the field blanks, field duplicates, and recoveries of the field matrix spike & matrix spike 
duplicate samples are included in the results section; all other quality control data is listed in the 
Quality Control Summary associated with the particular test method, as appropriate.  Unless 
specifically noted in the case narrative, all method quality control requirements have been met.  If any 
results are qualified, the corresponding data flags/qualifiers are listed on the last page of the results 
section.  Any additional information on method performance, when applicable, is presented in this 
section of the case narrative.  When data flags are not needed, the qualifiers text box on the last page is 
left blank, and a statement confirms that no exceptions occurred. 
 

 
DEFINITIONS / QUALIFIERS 
 
The following qualifiers and/or acronyms are used in the report, where applicable: 
 
Acronym Description 

RL Reporting Limit 
ND Result not detected or below Reporting Limit 
NT Non TNI analyte 
LCS Laboratory Control Sample 
LRB Laboratory Reagent Blank (also referred to as Method Blank) 
DUP Duplicate 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
RPD Relative Percent Difference 
MDL Method Detection Limit 
PQL Practical Quantitation Limit 
TDL Target Detection Limit 
SM Standard Methods Compendium 
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DEKarn RCRA GW Monitoring 

Bottom Ash Pond & Lined Impoundment Wells 
Chemistry Project: 20-1109 

 
 

 
Qualifier Description 

* Generic data flag, applicable description added in the corresponding notes section 
B The analyte was detected in the LRB at a level which is significant relative to sample result  
D Reporting limit elevated due to dilution 
E Estimated due to result exceeding the linear range of the analyzer     
H The maximum recommended hold time was exceeded 
I Dilution required due to matrix interference; reporting limit elevated 
J Estimated due to result found above MDL but below PQL (or RL) 
K Reporting limit raised due to matrix interference 
M The precision for duplicate analysis was not met; RPD outside acceptance criteria 
N Non-homogeneous sample made analysis questionable  
PI Possible interference may have affected the accuracy of the laboratory result 
Q Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria 
R Result confirmed by new sample preparation and reanalysis   
X Other notation required; comment listed in sample notes and/or case narrative 
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Sample DateMatrixField Sample IDSample #

20-1109Chemistry Project:

Site

10/9/2020
Q4-2020 DEK RCRA Bottom Ash Pond & Lined ImpoundmentWork Order ID:
Karn/Weadock ComplexCustomer Name:

Work Order Sample Summary

Date Received:

20-1109-01 DEK-MW-15003 Groundwater 10/06/2020 09:30 AM DEK Bottom Ash Pond & Lined Impoundment

20-1109-02 DEK-MW-18001 Groundwater 10/06/2020 07:25 AM DEK Bottom Ash Pond & Lined Impoundment

20-1109-03 DEK-MW-18001 MS Groundwater 10/06/2020 07:25 AM DEK Bottom Ash Pond & Lined Impoundment

20-1109-04 DEK-MW-18001 MSD Groundwater 10/06/2020 07:25 AM DEK Bottom Ash Pond & Lined Impoundment
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Analytical Report Report Date: 10/30/20

AB20-1009-15Total Dissolved Solids 237 mg/L 10/09/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1109-01-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Sulfate 44600 ug/L 10/13/20201000

AB20-1013-09Fluoride 1190 ug/L 10/13/20201000

AB20-1013-09Chloride 46500 ug/L 10/13/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1109-01-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1109-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Calcium 29700 ug/L 10/13/20201000

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Barium 40 ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Copper ND ug/L 10/12/20201

AB20-1012-08Arsenic 393 ug/L 10/12/20201

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Boron 842 ug/L 10/12/202020

AB20-1012-08Iron 142 ug/L 10/13/202020

AB20-1012-08Magnesium 4430 ug/L 10/13/20201000

AB20-1012-08Lithium 19 ug/L 10/12/202010

AB20-1012-08Molybdenum 59 ug/L 10/12/20205

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Potassium 4880 ug/L 10/13/2020100

AB20-1012-08Selenium ND ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Sodium 42800 ug/L 10/13/20201000

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Vanadium ND ug/L 10/12/20202

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Lead ND ug/L 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1109-01-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-15003

20-1109-01
GroundwaterMatrix:

09:30 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-18Alkalinity total 53600 ug/L 10/16/202010000

AB20-1013-18Alkalinity carbonate ND ug/L 10/16/202010000

AB20-1013-18Alkalinity bicarbonate 53600 ug/L 10/16/202010000

Alkalinity by SM 2320B Aliquot: 20-1109-01-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-15003

20-1109-01
GroundwaterMatrix:

09:30 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1009-15Total Dissolved Solids 476 mg/L 10/09/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1109-02-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Chloride 60700 ug/L 10/13/20202000

AB20-1013-09Sulfate 91900 ug/L 10/13/20201000

AB20-1013-09Fluoride 1240 ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1109-02-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1109-02-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Arsenic 85 ug/L 10/12/20201

AB20-1012-08Barium 136 ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Boron 1740 ug/L 10/12/202020

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Calcium 71700 ug/L 10/13/20201000

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Copper ND ug/L 10/12/20201

AB20-1012-08Iron 681 ug/L 10/13/202020

AB20-1012-08Lithium 26 ug/L 10/12/202010

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Vanadium ND ug/L 10/12/20202

AB20-1012-08Sodium 71300 ug/L 10/13/20201000

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Potassium 5720 ug/L 10/13/2020100

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Molybdenum ND ug/L 10/12/20205

AB20-1012-08Magnesium 14200 ug/L 10/13/20201000

AB20-1012-08Selenium 1 ug/L 10/12/20201

AB20-1012-08Lead ND ug/L 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1109-02-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-18001

20-1109-02
GroundwaterMatrix:

07:25 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-18Alkalinity carbonate ND ug/L 10/16/202010000

AB20-1013-18Alkalinity bicarbonate 210000 ug/L 10/16/202010000

AB20-1013-18Alkalinity total 210000 ug/L 10/16/202010000

Alkalinity by SM 2320B Aliquot: 20-1109-02-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-18001

20-1109-02
GroundwaterMatrix:

07:25 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-18Alkalinity total 94 % 10/16/202010000

Alkalinity by SM 2320B Aliquot: 20-1109-03-C03-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Chloride 115 % 10/13/20202000

AB20-1013-09Fluoride 104 % 10/13/20201000

AB20-1013-09Sulfate 108 % 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1109-03-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury 101 % 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1109-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Antimony 106 % 10/12/20201

AB20-1012-08Arsenic 97 % 10/12/20201

AB20-1012-08Barium 103 % 10/12/20205

AB20-1012-08Beryllium 106 % 10/12/20201

AB20-1012-08Boron 116 % 10/12/202020

AB20-1012-08Cadmium 103 % 10/12/20200.2

AB20-1012-08Calcium 115 % 10/13/20201000

AB20-1012-08Chromium 99 % 10/12/20201

AB20-1012-08Iron 101 % 10/13/202020

AB20-1012-08Lead 100 % 10/12/20201

AB20-1012-08Cobalt 97 % 10/12/20206

AB20-1012-08Magnesium 104 % 10/13/20201000

AB20-1012-08Zinc 97 % 10/12/202010

AB20-1012-08Vanadium 100 % 10/12/20202

AB20-1012-08Lithium 103 % 10/12/202010

AB20-1012-08Sodium 107 % 10/13/20201000

AB20-1012-08Silver 101 % 10/12/20200.2

AB20-1012-08Thallium 101 % 10/12/20202

AB20-1012-08Potassium 106 % 10/13/2020100

AB20-1012-08Nickel 98 % 10/12/20202

AB20-1012-08Molybdenum 105 % 10/12/20205

AB20-1012-08Selenium 95 % 10/12/20201

AB20-1012-08Copper 96 % 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1109-03-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-18001 MS

20-1109-03
GroundwaterMatrix:

07:25 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-18Alkalinity total 93 % 10/16/202010000

Alkalinity by SM 2320B Aliquot: 20-1109-04-C03-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Fluoride 104 % 10/13/20201000

AB20-1013-09Sulfate 106 % 10/13/20201000

AB20-1013-09Chloride 113 % 10/13/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1109-04-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury 94.7 % 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1109-04-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Antimony 108 % 10/12/20201

AB20-1012-08Arsenic 98 % 10/12/20201

AB20-1012-08Barium 103 % 10/12/20205

AB20-1012-08Beryllium 106 % 10/12/20201

AB20-1012-08Boron 120 % 10/12/202020

AB20-1012-08Cadmium 104 % 10/12/20200.2

AB20-1012-08Calcium 117 % 10/13/20201000

AB20-1012-08Chromium 101 % 10/12/20201

AB20-1012-08Cobalt 96 % 10/12/20206

AB20-1012-08Copper 98 % 10/12/20201

AB20-1012-08Iron 101 % 10/13/202020

AB20-1012-08Lithium 105 % 10/12/202010

AB20-1012-08Zinc 99 % 10/12/202010

AB20-1012-08Vanadium 102 % 10/12/20202

AB20-1012-08Sodium 108 % 10/13/20201000

AB20-1012-08Silver 101 % 10/12/20200.2

AB20-1012-08Thallium 102 % 10/12/20202

AB20-1012-08Potassium 109 % 10/13/2020100

AB20-1012-08Nickel 99 % 10/12/20202

AB20-1012-08Molybdenum 107 % 10/12/20205

AB20-1012-08Magnesium 104 % 10/13/20201000

AB20-1012-08Selenium 97 % 10/12/20201

AB20-1012-08Lead 102 % 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1109-04-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Bottom Ash Pond & Lined Impoundment Laboratory Project: 20-1109
Field Sample ID: DEK-MW-18001 MSD

20-1109-04
GroundwaterMatrix:

07:25 AMLab Sample ID:
10/06/2020Collect Date:

Collect Time:

20-1109 Page 10 of 13



Analytical Report Report Date: 10/30/20

Data Qualifiers Exception Summary

No exceptions occured.
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CONSUMERS
ENERGY

Chemistry Department 

General Standard Operating Procedure

PROC CHEM-1.2.01 
PAGE 1 OF 2 
REVISION 3 
ATTACHMENT A

TITLE: SAMPLE LOG-IN -  SHIPMENT INSPECTION FORM

Project Log-In Number: ' lO '\ \D q<

Inspection Date: (P - p~i - 'L&  Inspection By: ^

Sample Origin/Project Name: Yf&A i6 p T \o A a  /tSH 'vbrth
lc?C)-) lifeP

4*\S ~V>2D<$1\
Shipment Delivered By: Enter the type of shipment carrier.

Pony _____ _ —-s FedEx______ UPS__________ USPS__ Airborne 

OthtaYHand Capry(whom) \£-QI>C  ̂'~b__________________

Tracking Number:______ _________ _________ Shipping Form Attached: Yes_____  No.

Shipping Containers: Enter the type and number of shipping containers received.

Cooler ^  Cardboard Box_____ Custom Case_____ Envelope/Mailer

Loose/Unpackaged Containers__________ Other_________________________________

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None ^  Dented_______  Leaking

Other_______________________________________________________________ __________

Shipment Security: Enter if any of the shipping containers were opened before receipt.

Shipping Containers Received: Opened. Sealed

Enclosed Documents: Enter the type of documents enclosed with the shipment. 

CoC_____ _ Work Request___________ Air Data Sheet Other

Temperature of Containers: Measure the temperature of several sample containers.

As-Received Temperature Range Samples Received on Ice: Yes_ No

M&TE # and Expiration ak/oulvfH

Number and Type of Containers: Enter the total number of sample containers received.

Container Type Water

VOA (40mL or 60mL) A/7

Quart/Liter (g/p) _____

9-oz (amber glass j ar) _____

2-oz (amber glass)

125 mL (plastic)

24 mL vial (glass) ____

500 mL (plastic) ____

Other

Soil Other

t

Broken Leaking
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CHAIN OF CUSTODY
---------------- -^CONSUMERS ENERGY COMPANY -  LABORATORY SERVICES
Consumers Energy ̂

135 WEST TRAIL ST., JACKSON, MI 49201 • (517)788-1251 • FAX (517) 788-2533
SAMPLING SITE:

Karn Bottom Ash Pond & LI - 2020 Q4

PROJECT NUMBER:
20-1109

ANALYSIS REQUESTED Page 1 o f 1

To
ta

l M
et

al
s

A
ni

on
s

TD
S

A
lk

al
in

ity

SEND REPORT TO: 
CDBatts

HD Register. TRC 

PHONE:

SAMPLING TEAM: 

*v(LCs

DATE SHIPPED: SITE SKETCHED ATTACHED? 
CIRCLE ONE:

YES NO
CE

CONTROL #
SAMPLE

DATE
SAMPLE

TIME
SAMPLE
MATRIX SAMPLE DESCRIPTION / LOCATION

DEPTH
(ft)

# OF 
CONTAINERS REMARKS

20-1109-01 dVus GW DEK-MW -15003 5 X X X X

-02
U  l v GW DEK-M W -18001 5 X X X X

-03 U n GW DEK-MW -18001 MS 4 X X X

\ /  -04 O i l } ' GW DEK-MW -18001 MSD 4 X X X

RELINQUISHED BY: (SIGNATURE) DATE/TIME:

(o -

RECEIVED BY: (SIGNATURE)

T
COMMENTS

7 -  I°C.

ORIGINAL TO LAB COPY TO CUSTOMER

RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED Uy . (SIGNATURE)
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 135 W. Trail St. phone 517-788-1251 
 Jackson, MI 49201   fax 517-788-2533 
 To: CDBatts, Karn/Weadock 

 
 From: EBlaj, T-258 

 
 Date: October 30, 2020 

 
 Subject: RCRA GROUNDWATER MONITORING – KARN LINED IMPOUNDMENT – 2020 Q4 

 
 

 CC: BTRunkel, P22-120 Darby Litz, Project Manager 
  HDRegister, P22-521 TRC Companies, Inc. 
 BLSwanberg, P22-119 1540 Eisenhower Place 
  Ann Arbor, MI 48108 
 
 

Chemistry Project: 20-1110 
 
TRC Environmental, Inc. conducted groundwater monitoring at the DE Karn Lined Impoundment area on 
10/08/2020 for the 4th Quarter monitoring requirement, as specified in the Sampling and Analysis Plan for 
the site.  The samples were received for analysis by the Chemistry department of Laboratory Services on 
10/09/2020. 
 
The report that follows presents the results of the requested analytical testing; the results apply only to the 
samples as received.  All samples have been analyzed in accordance with the 2009 TNI Standard and the 
applicable A2LA accreditation scope for Laboratory Services.  Any exceptions to applicable test method 
criteria and standard compliance are noted in the Case Narrative, or flagged with applicable qualifiers in the 
analytical results section. 
 
 
Reviewed and approved by: 
 
 
 
Emil Blaj 
Sr. Technical Analyst 
Project Lead  
 
 
 
 

 
 

Testing performed in accordance with the A2LA scope of 
accredidation specified in the listed certificate. 
The information contained in this report is the sole property of 
Consumers Energy.  It cannot be reproduced except in full, 
and with consent from Consumers Energy, or the customer for 
which this report was issued. 
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DE Karn RCRA GW Monitoring 

Lined Impoundment Wells 
Chemistry Project: 20-1110 

 
 

 
CASE NARRATIVE 
 
I. Sample Receipt 

 
All samples were received within hold time and in good conditions; no anomalies were noted on the 
attached Sample Log-In Shipment Inspection Form during sample check-in.  Identification of all 
samples included in the work order/project is provided in the sample summary section.  All sample 
preservation and temperature upon receipt was verified by the sample custodian and confirmed to meet 
method requirements.  

 
II. Methodology 
 

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the 
corresponding test methods from “Methods for the Determination of Inorganic Substances in 
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste – 
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of 
Water and Wastewater, APHA-AWWA-WPCF, 22nd Edition, 2012. 

 
III. Results/Quality Control 
 

Analytical results for this report are presented by laboratory sample ID, container, & aliquot number.  
Results for the field blanks, field duplicates, and recoveries of the field matrix spike & matrix spike 
duplicate samples are included in the results section; all other quality control data is listed in the 
Quality Control Summary associated with the particular test method, as appropriate.  Unless 
specifically noted in the case narrative, all method quality control requirements have been met.  If any 
results are qualified, the corresponding data flags/qualifiers are listed on the last page of the results 
section.  Any additional information on method performance, when applicable, is presented in this 
section of the case narrative.  When data flags are not needed, the qualifiers text box on the last page is 
left blank, and a statement confirms that no exceptions occurred. 
 

 
DEFINITIONS / QUALIFIERS 
 
The following qualifiers and/or acronyms are used in the report, where applicable: 
 
Acronym Description 

RL Reporting Limit 
ND Result not detected or below Reporting Limit 
NT Non TNI analyte 
LCS Laboratory Control Sample 
LRB Laboratory Reagent Blank (also referred to as Method Blank) 
DUP Duplicate 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
RPD Relative Percent Difference 
MDL Method Detection Limit 
PQL Practical Quantitation Limit 
TDL Target Detection Limit 
SM Standard Methods Compendium 
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DE Karn RCRA GW Monitoring 

Lined Impoundment Wells 
Chemistry Project: 20-1110 

 
 

 
Qualifier Description 

* Generic data flag, applicable description added in the corresponding notes section 
B The analyte was detected in the LRB at a level which is significant relative to sample result  
D Reporting limit elevated due to dilution 
E Estimated due to result exceeding the linear range of the analyzer     
H The maximum recommended hold time was exceeded 
I Dilution required due to matrix interference; reporting limit elevated 
J Estimated due to result found above MDL but below PQL (or RL) 
K Reporting limit raised due to matrix interference 
M The precision for duplicate analysis was not met; RPD outside acceptance criteria 
N Non-homogeneous sample made analysis questionable  
PI Possible interference may have affected the accuracy of the laboratory result 
Q Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria 
R Result confirmed by new sample preparation and reanalysis   
X Other notation required; comment listed in sample notes and/or case narrative 
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Sample DateMatrixField Sample IDSample #

20-1110Chemistry Project:

Site

10/11/2020
Q4-2020 DEK RCRA Lined Impoundment WellsWork Order ID:
Karn/Weadock ComplexCustomer Name:

Work Order Sample Summary

Date Received:

20-1110-01 OW-10 Groundwater 10/08/2020 10:04 AM DEK Lined Impoundment

20-1110-02 OW-11 Groundwater 10/08/2020 01:38 PM DEK Lined Impoundment

20-1110-03 OW-12 Groundwater 10/08/2020 11:48 AM DEK Lined Impoundment

20-1110-04 KLI-SCS Groundwater 10/08/2020 01:05 PM DEK Lined Impoundment

20-1110-05 DUP-01 Groundwater 10/08/2020 12:00 AM DEK Lined Impoundment

20-1110-06 EB-01 Water 10/08/2020 12:10 PM DEK Lined Impoundment

20-1110-07 FB-01 Water 10/08/2020 12:15 PM DEK Lined Impoundment
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Analytical Report Report Date: 10/30/20

AB20-1013-12Total Dissolved Solids 527 mg/L 10/13/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1110-01-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Fluoride ND ug/L 10/13/20201000

AB20-1013-09Chloride 78900 ug/L 10/13/20202000

AB20-1013-09Sulfate 11900 ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-01-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Chromium 1 ug/L 10/12/20201

AB20-1012-08Calcium 102000 ug/L 10/13/20201000

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Barium 129 ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Arsenic 3 ug/L 10/12/20201

AB20-1012-08Copper 1 ug/L 10/12/20201

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Boron 1400 ug/L 10/12/202020

AB20-1012-08Iron 991 ug/L 10/13/202020

AB20-1012-08Vanadium 3 ug/L 10/12/20202

AB20-1012-08Lithium 30 ug/L 10/12/202010

AB20-1012-08Magnesium 15600 ug/L 10/13/20201000

AB20-1012-08Molybdenum ND ug/L 10/12/20205

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Potassium 4980 ug/L 10/13/2020100

AB20-1012-08Selenium 2 ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Sodium 60500 ug/L 10/13/20201000

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Lead ND ug/L 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-01-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-10

20-1110-01
GroundwaterMatrix:

10:04 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1020-09Alkalinity carbonate ND ug/L 10/20/202010000

AB20-1020-09Alkalinity bicarbonate 335000 ug/L 10/20/202010000

AB20-1020-09Alkalinity total 335000 ug/L 10/20/202010000

Alkalinity by SM 2320B Aliquot: 20-1110-01-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-10

20-1110-01
GroundwaterMatrix:

10:04 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-12Total Dissolved Solids 238 mg/L 10/13/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1110-02-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Fluoride 5160 ug/L 10/13/20201000

AB20-1013-09Chloride 75700 ug/L 10/13/20202000

AB20-1013-09Sulfate 25900 ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-02-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-02-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Calcium 21300 ug/L 10/13/20201000

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Barium 50 ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Copper 1 ug/L 10/12/20201

AB20-1012-08Arsenic 557 ug/L 10/12/20201

AB20-1012-08Antimony 1 ug/L 10/12/20201

AB20-1012-08Boron 3040 ug/L 10/12/202020

AB20-1012-08Iron 57 ug/L 10/13/202020

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Lithium 17 ug/L 10/12/202010

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Sodium 56900 ug/L 10/13/20201000

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Selenium 3 ug/L 10/12/20201

AB20-1012-08Vanadium 180 ug/L 10/12/20202

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Molybdenum 407 ug/L 10/12/20205

AB20-1012-08Magnesium 2270 ug/L 10/13/20201000

AB20-1012-08Potassium 4890 ug/L 10/13/2020100

AB20-1012-08Lead ND ug/L 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-02-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-11

20-1110-02
GroundwaterMatrix:

01:38 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1020-09Alkalinity carbonate 21400 ug/L 10/20/202010000

AB20-1020-09Alkalinity bicarbonate 29100 ug/L 10/20/202010000

AB20-1020-09Alkalinity total 50500 ug/L 10/20/202010000

Alkalinity by SM 2320B Aliquot: 20-1110-02-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-11

20-1110-02
GroundwaterMatrix:

01:38 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-12Total Dissolved Solids 492 mg/L 10/13/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1110-03-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Chloride 50000 ug/L 10/13/20202000

AB20-1013-09Sulfate 153000 ug/L 10/13/20201000

AB20-1013-09Fluoride ND ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-03-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Arsenic 114 ug/L 10/12/20201

AB20-1012-08Barium 71 ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Boron 851 ug/L 10/12/202020

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Calcium 79600 ug/L 10/13/20201000

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Iron 3620 ug/L 10/13/202020

AB20-1012-08Copper ND ug/L 10/12/20201

AB20-1012-08Lithium 31 ug/L 10/12/202010

AB20-1012-08Vanadium ND ug/L 10/12/20202

AB20-1012-08Sodium 48200 ug/L 10/13/20201000

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Selenium ND ug/L 10/12/20201

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Molybdenum 24 ug/L 10/12/20205

AB20-1012-08Magnesium 23700 ug/L 10/13/20201000

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Potassium 5620 ug/L 10/13/2020100

AB20-1012-08Lead ND ug/L 10/12/20201

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-03-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-12

20-1110-03
GroundwaterMatrix:

11:48 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1020-09Alkalinity carbonate ND ug/L 10/20/202010000

AB20-1020-09Alkalinity bicarbonate 176000 ug/L 10/20/202010000

AB20-1020-09Alkalinity total 176000 ug/L 10/20/202010000

Alkalinity by SM 2320B Aliquot: 20-1110-03-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: OW-12

20-1110-03
GroundwaterMatrix:

11:48 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:

20-1110 Page 10 of 19



Analytical Report Report Date: 10/30/20

AB20-1013-12Total Dissolved Solids 810 mg/L 10/13/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1110-04-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Chloride 25400 ug/L 10/13/20202000

AB20-1013-09Sulfate 303000 ug/L 10/14/20201000

AB20-1013-09Fluoride ND ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-04-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-04-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Lead ND ug/L 10/12/20201

AB20-1012-08Lithium ND ug/L 10/12/202010

AB20-1012-08Magnesium 48000 ug/L 10/13/20201000

AB20-1012-08Molybdenum 16 ug/L 10/12/20205

AB20-1012-08Nickel 5 ug/L 10/12/20202

AB20-1012-08Selenium 1 ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Sodium 40500 ug/L 10/13/20201000

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Vanadium 5 ug/L 10/12/20202

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Potassium 5780 ug/L 10/13/2020100

AB20-1012-08Iron 1400 ug/L 10/13/202020

AB20-1012-08Copper 2 ug/L 10/12/20201

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Calcium 164000 ug/L 10/13/20201000

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Boron 346 ug/L 10/12/202020

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Barium 84 ug/L 10/12/20205

AB20-1012-08Arsenic 2 ug/L 10/12/20201

AB20-1012-08Antimony 1 ug/L 10/12/20201

AB20-1012-08Cobalt ND ug/L 10/12/20206

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-04-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: KLI-SCS

20-1110-04
GroundwaterMatrix:

01:05 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1020-09Alkalinity carbonate ND ug/L 10/20/202010000

AB20-1020-09Alkalinity bicarbonate 312000 ug/L 10/20/202010000

AB20-1020-09Alkalinity total 312000 ug/L 10/20/202010000

Alkalinity by SM 2320B Aliquot: 20-1110-04-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: KLI-SCS

20-1110-04
GroundwaterMatrix:

01:05 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-12Total Dissolved Solids 525 mg/L 10/13/202010

Total Dissolved Solids by SM 2540C Aliquot: 20-1110-05-C03-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1013-09Fluoride 1180 ug/L 10/13/20201000

AB20-1013-09Chloride 79900 ug/L 10/13/20202000

AB20-1013-09Sulfate 11300 ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-05-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-05-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Iron 1040 ug/L 10/13/202020

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Boron 1260 ug/L 10/12/202020

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Calcium 109000 ug/L 10/13/20201000

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Copper 1 ug/L 10/12/20201

AB20-1012-08Lead ND ug/L 10/12/20201

AB20-1012-08Arsenic 3 ug/L 10/12/20201

AB20-1012-08Magnesium 16100 ug/L 10/13/20201000

AB20-1012-08Lithium 30 ug/L 10/12/202010

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Vanadium 3 ug/L 10/12/20202

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Sodium 62300 ug/L 10/13/20201000

AB20-1012-08Barium 130 ug/L 10/12/20205

AB20-1012-08Selenium 2 ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Potassium 6040 ug/L 10/13/2020100

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Molybdenum ND ug/L 10/12/20205

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-05-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: DUP-01

20-1110-05
GroundwaterMatrix:

12:00 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1020-09Alkalinity total 334000 ug/L 10/20/202010000

AB20-1020-09Alkalinity bicarbonate 334000 ug/L 10/20/202010000

AB20-1020-09Alkalinity carbonate ND ug/L 10/20/202010000

Alkalinity by SM 2320B Aliquot: 20-1110-05-C04-A01 Analyst: DLS

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: DUP-01

20-1110-05
GroundwaterMatrix:

12:00 AMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-09Chloride ND ug/L 10/13/20202000

AB20-1013-09Sulfate ND ug/L 10/13/20201000

AB20-1013-09Fluoride ND ug/L 10/13/20201000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-06-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-06-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Arsenic ND ug/L 10/12/20201

AB20-1012-08Barium ND ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Boron ND ug/L 10/12/202020

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Calcium ND ug/L 10/13/20201000

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Copper ND ug/L 10/12/20201

AB20-1012-08Iron ND ug/L 10/13/202020

AB20-1012-08Lead ND ug/L 10/12/20201

AB20-1012-08Magnesium ND ug/L 10/13/20201000

AB20-1012-08Molybdenum ND ug/L 10/12/20205

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Potassium ND ug/L 10/13/2020100

AB20-1012-08Selenium ND ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Sodium ND ug/L 10/13/20201000

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Vanadium ND ug/L 10/12/20202

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Lithium ND ug/L 10/12/202010

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-06-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: EB-01

20-1110-06
WaterMatrix:

12:10 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

AB20-1013-09Sulfate ND ug/L 10/13/20201000

AB20-1013-09Fluoride ND ug/L 10/13/20201000

AB20-1013-09Chloride ND ug/L 10/13/20202000

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1110-07-C02-A01 Analyst: DMW

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1015-06Mercury ND ug/L 10/15/20200.2

Mercury by EPA 7470A, Total, Aqueous Aliquot: 20-1110-07-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

AB20-1012-08Vanadium ND ug/L 10/12/20202

AB20-1012-08Antimony ND ug/L 10/12/20201

AB20-1012-08Arsenic ND ug/L 10/12/20201

AB20-1012-08Barium ND ug/L 10/12/20205

AB20-1012-08Beryllium ND ug/L 10/12/20201

AB20-1012-08Boron ND ug/L 10/12/202020

AB20-1012-08Cadmium ND ug/L 10/12/20200.2

AB20-1012-08Calcium ND ug/L 10/13/20201000

AB20-1012-08Chromium ND ug/L 10/12/20201

AB20-1012-08Cobalt ND ug/L 10/12/20206

AB20-1012-08Zinc ND ug/L 10/12/202010

AB20-1012-08Copper ND ug/L 10/12/20201

AB20-1012-08Lead ND ug/L 10/12/20201

AB20-1012-08Lithium ND ug/L 10/12/202010

AB20-1012-08Magnesium ND ug/L 10/13/20201000

AB20-1012-08Molybdenum ND ug/L 10/12/20205

AB20-1012-08Nickel ND ug/L 10/12/20202

AB20-1012-08Potassium ND ug/L 10/13/2020100

AB20-1012-08Selenium ND ug/L 10/12/20201

AB20-1012-08Silver ND ug/L 10/12/20200.2

AB20-1012-08Sodium ND ug/L 10/13/20201000

AB20-1012-08Thallium ND ug/L 10/12/20202

AB20-1012-08Iron ND ug/L 10/13/202020

Metals by EPA 6020B: CCR Rule Appendix III-IV Total Metals Expand
Aliquot: 20-1110-07-C01-A01 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #

Sample Site: DEK Lined Impoundment Laboratory Project: 20-1110
Field Sample ID: FB-01

20-1110-07
WaterMatrix:

12:15 PMLab Sample ID:
10/08/2020Collect Date:

Collect Time:
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Analytical Report Report Date: 10/30/20

Data Qualifiers Exception Summary

No exceptions occured.
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CONSUMERS
ENERGY

Chemistry Department PROC CHEM-1.2.01
PAGE 1 OF 2

General Standard Operating Procedure REVISION 3
ATTACHMENT A

TITLE: SAMPLE LOG-IN -  SHIPMENT INSPECTION FORM

Project Log-In Number: 11 t ^

Inspection Date: 1̂  - _____ Inspection By: X& U '

Sample Origin/Project Name: L-trfCb I fl/yfoi/Aflvi un  r TO TO f f l f

Shipment Delivered By: Enter the type of shipment carrier. 

Pony______ FedEx ^  UPS__

Other/Hand Carry (whom)

USPS Airborne

NoTracking Number: 1>9U H o n  Shipping Form Attached: Yes ^

Shipping Containers: Enter the type and number of shipping containers received.

Cooler ^  Cardboard Box_____ Custom Case_____ Envelope/Mailer

______ Other____________Loose/Unpackaged Containers.

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None ^  Dented_______

Other______
Leaking.

Shipment Security: Enter if any of the shipping containers were opened before receipt.

Shipping Containers Received: Opened______  Sealed ^

Enclosed Documents: Enter the type of documents enclosed with the shipment.
t /

CoC______  Work Request___________  Air Data Sheet_______ Other

Temperature of Containers: Measure the temperature of several sample containers.

As-Received Temperature Range ( E ' D■ ^ ' '  Samples Received on Ice: Yes____ No_

M&TE # and Expiration _____ 10 - 0 1 - ^  I

Number and Type of Containers: Enter the total number of sample containers received.

Container Type Water

VO A (40mL or f̂oi^L) 

Quart/Liter (g/p) _____

Soil Other Broken

9-oz (amber glass jar) ___

2-oz (amber glass) ___

125 mL (plastic) ( M

24 mL vial (glass) .___

500 mL (plastic) ___

Other

Lea Icing

H  O x  I -

- I P1 0 - j
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CHAIN OF CUSTODY
---------------- -^CONSUMERS ENERGY COMPANY -  LABORATORY SERVICES
Consumers Energy^

135 WEST TRAIL ST., JACKSON, MI 49201 • (517)788-1251 • FAX (517) 788-2533
SAMPLING SITE:

Karn Lined Impoundment-2 0 2 0  Q4

PROJECT NUMBER:
20-1110

ANALYSIS REQUESTED Page 1 of 1

To
ta

l 
M

et
al

s

A
ni

on
s

TD
S

A
lk

al
in

ity

SEND REPORT TO: 
CDBatts

HD Reaister. TRC 

PHONE:

SAMPLING TEAM: DATE SHIPPED: SITE SKETCHED ATTACHED? 
CIRCLE ONE:

YES NO

CE
CONTROL #

SAMPLE
DATE

SAMPLE
TIME

SAMPLE
MATRIX SAMPLE DESCRIPTION / LOCATION

DEPTH
(ft)

# OF 
CONTAINERS

REMARKS

20-1110-01 idzi'p i o c H
GW ow-io 5 X X X X

-02 (d tl> GW OW-11 5 X X X X

-03 i M k l ' i c i \ 4 b GW OW-12 5 X X X X

-04
f c t e / v

GW KLI-SCS 5 X X X X

-05 d v lx ...____ GW DUP- O ( 5 X X X X

-06 icjviiu i M C
W EB- o  i 2 X X

NV
-07 i W FB- 6  ( 2 X X

RELINQUTSRED BY: (SIGNATURE) DATE/TIME:

)

RECEIVED BY: (SIGNATURE)
1 - /2o ( 2  •

CL c? /\J

COMMENTS

■?Vb i . $ '  °C

RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED BY: (^ G N ^ ltlR E ) Men'll?

ORIGINAL TO LAB COPY TO CUSTOMER
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ANALYTICAL REPORT
Eurofins TestAmerica, Canton
4101 Shuffel Street NW
North Canton, OH 44720
Tel: (330)497-9396

Laboratory Job ID: 240-138055-1
Client Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

For:
TRC Environmental Corporation.
1540 Eisenhower Place
Ann Arbor, Michigan 48108-7080

Attn: Darby Litz

Authorized for release by:
12/16/2020 11:33:48 AM

Kris Brooks, Project Manager II
(330)966-9790
Kris.Brooks@Eurofinset.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Qualifiers

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Canton
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Case Narrative
Client: TRC Environmental Corporation. Job ID: 240-138055-1
Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Job ID: 240-138055-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

Job Narrative

240-138055-1

Comments

The 903.0 Radium-226, 904.0 Radium-228, and Ra226Ra228 Combined Radium-226 and Radium-228 analyses were performed at the 
Eurofins TestAmerica, St. Louis laboratory.

No additional comments. 

Receipt 

The samples were received on 10/10/2020 9:50 AM; the samples arrived in good condition, and where required, properly preserved and 
on ice.  The temperatures of the 2 coolers at receipt time were 1.2º C and 5.5º C.

RAD 
Method 903.0: 900 prep batch 160-486962
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date.  DEK-MW-15003 (240-138055-1) and DEK-MW-18001 (240-138055-2)

Method 904.0: 904/9320 Prep batch 160-488922

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date. DEK-MW-15003 (240-138055-1) and DEK-MW-18001 (240-138055-2)

Method PrecSep_0: Radium 228 Prep Batch 488922:

Insufficient sample volume was available to perform a sample duplicate for the following samples: DEK-MW-15003 (240-138055-1) and 
DEK-MW-18001 (240-138055-2). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to 
demonstrate batch precision.

Method PrecSep_0: Radium 228 Prep Batch 160-488922:

The following samples were prepared at a reduced aliquot to insure sufficient volume remains if needed for analysis: DEK-MW-15003 
(240-138055-1) and DEK-MW-18001 (240-138055-2).

Method PrecSep_0: Radium 228 Prep Batch 160-488922:
The following samples contained a slight yellow discoloration: DEK-MW-18001 (240-138055-2).

Method PrecSep STD: Radium 226 Prep Batch 160-486962:

Insufficient sample volume was available to perform a sample duplicate for the following samples: DEK-MW-15003 (240-138055-1) and 

DEK-MW-18001 (240-138055-2). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to 
demonstrate batch precision.

Method PrecSep STD: Radium 226 Prep Batch 160-486962:

The following samples contained a slight yellow discoloration: DEK-MW-18001 (240-138055-2). 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Canton
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Method Summary
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Method Method Description LaboratoryProtocol

EPA903.0 Radium-226 (GFPC) TAL SL

EPA904.0 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 TAL SL

NonePrecSep STD Preparation, Precipitate Separation (Standard In-Growth) TAL SL

NonePrecSep_0 Preparation, Precipitate Separation TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-138055-1 DEK-MW-15003 Water 10/06/20 09:30 10/10/20 09:50

240-138055-2 DEK-MW-18001 Water 10/06/20 07:35 10/10/20 09:50

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Lab Sample ID: 240-138055-1Client Sample ID: DEK-MW-15003
Matrix: WaterDate Collected: 10/06/20 09:30

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.305 U

(2σ+/-)

0.243

(2σ+/-)

112/15/20 20:2210/27/20 12:49pCi/L0.6281.00

RL MDC

0.241

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

10/27/20 12:49 12/15/20 20:22 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

49.9

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.139 U

(2σ+/-)

0.295

(2σ+/-)

112/08/20 12:4411/12/20 06:43pCi/L0.5041.00

RL MDC

0.295

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

80.9

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:44 1109

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 

+ 228

-0.166 U

(2σ+/-)

0.382

(2σ+/-)

112/16/20 09:12pCi/L0.6285.00

RL MDC

0.381

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Lab Sample ID: 240-138055-2Client Sample ID: DEK-MW-18001
Matrix: WaterDate Collected: 10/06/20 07:35

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.129 U

(2σ+/-)

0.260

(2σ+/-)

112/15/20 20:2410/27/20 12:49pCi/L0.4731.00

RL MDC

0.259

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

10/27/20 12:49 12/15/20 20:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

56.6

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.463

(2σ+/-)

0.283

(2σ+/-)

112/08/20 12:4411/12/20 06:43pCi/L0.4261.00

RL MDC

0.280

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:44 1108

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 
226 + 228

0.591

(2σ+/-)

0.384

(2σ+/-)

112/16/20 09:12pCi/L0.4735.00

RL MDC

0.381

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Tracer/Carrier Summary
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

49.9240-138055-1

Percent Yield (Acceptance Limits)

DEK-MW-15003

56.6240-138055-2 DEK-MW-18001

73.6LCS 160-486962/1-A Lab Control Sample

51.3LCSD 160-486962/2-A Lab Control Sample Dup

66.0MB 160-486962/23-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

80.9 109240-138055-1

Percent Yield (Acceptance Limits)

DEK-MW-15003

90.0 108240-138055-2 DEK-MW-18001

88.8 93.8LCS 160-488922/1-A Lab Control Sample

81.8 110LCSD 160-488922/2-A Lab Control Sample Dup

93.6 105MB 160-488922/21-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-486962/23-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491763 Prep Batch: 486962

Radium-226

Analyte

U 112/15/20 20:4010/27/20 12:49pCi/L0.536

MDC

1.00

RL

0.2600.260

(2σ+/-) (2σ+/-)

MB

-0.04795

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 10/27/20 12:49 12/15/20 20:40 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

66.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-486962/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491775 Prep Batch: 486962

Radium-226

Analyte

125-759010.1911.3 1.38 1.00 0.375

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

73.6

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-486962/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491775 Prep Batch: 486962

Radium-226

Analyte

10.13125-75869.80711.3 1.48 1.00 0.494

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

51.3

LCSD

Method: 904.0 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-488922/21-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491169 Prep Batch: 488922

Radium-228

Analyte

U 112/08/20 12:4911/12/20 06:43pCi/L0.457

MDC

1.00

RL

0.2580.258

(2σ+/-) (2σ+/-)

MB

0.02189

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 11/12/20 06:43 12/08/20 12:49 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.6

MB MB

11/12/20 06:43 12/08/20 12:49 1Y Carrier 105 40 - 110

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Method: 904.0 - Radium-228 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-488922/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491172 Prep Batch: 488922

Radium-228

Analyte

125-75878.84410.1 1.11 1.00 0.514

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

88.8

LCS

Y Carrier 93.8 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-488922/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491172 Prep Batch: 488922

Radium-228

Analyte

10.20125-75838.40710.1 1.05 1.00 0.459

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

81.8

LCSD

Y Carrier 110 40 - 110

Eurofins TestAmerica, Canton
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QC Association Summary
Job ID: 240-138055-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Rad

Prep Batch: 486962

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep STD240-138055-1 DEK-MW-15003 Total/NA

Water PrecSep STD240-138055-2 DEK-MW-18001 Total/NA

Water PrecSep STDMB 160-486962/23-A Method Blank Total/NA

Water PrecSep STDLCS 160-486962/1-A Lab Control Sample Total/NA

Water PrecSep STDLCSD 160-486962/2-A Lab Control Sample Dup Total/NA

Prep Batch: 488922

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-138055-1 DEK-MW-15003 Total/NA

Water PrecSep_0240-138055-2 DEK-MW-18001 Total/NA

Water PrecSep_0MB 160-488922/21-A Method Blank Total/NA

Water PrecSep_0LCS 160-488922/1-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-488922/2-A Lab Control Sample Dup Total/NA

Eurofins TestAmerica, Canton
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Lab Chronicle
Client: TRC Environmental Corporation. Job ID: 240-138055-1
Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Client Sample ID: DEK-MW-15003 Lab Sample ID: 240-138055-1
Matrix: WaterDate Collected: 10/06/20 09:30

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:22 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:44 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Client Sample ID: DEK-MW-18001 Lab Sample ID: 240-138055-2
Matrix: WaterDate Collected: 10/06/20 07:35

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:24 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:44 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Canton
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Accreditation/Certification Summary
Client: TRC Environmental Corporation. Job ID: 240-138055-1
Project/Site: Karn/Weadock CCR DEK Bottom Ash Pond

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

Alaska (UST) 20-001State 05-06-22

ANAB Dept. of Defense ELAP L2305 04-06-22

ANAB Dept. of Energy L2305.01 04-06-22

ANAB ISO/IEC 17025 L2305 04-06-22

Arizona State AZ0813 12-08-21

California Los Angeles County Sanitation 

Districts

10259 06-30-21

California State 2886 06-30-21

Connecticut State PH-0241 03-31-21

Florida NELAP E87689 06-30-21

HI - RadChem Recognition State n/a 06-30-21

Illinois NELAP 004553 11-30-21

Iowa State 373 12-01-22

Kansas NELAP E-10236 10-31-21

Kentucky (DW) State KY90125 12-31-20

Louisiana NELAP 04080 06-30-21

Louisiana (DW) State LA011 12-31-20

Maryland State 310 09-30-21

MI - RadChem Recognition State 9005 06-30-21

Missouri State 780 06-30-22

Nevada State MO000542020-1 07-31-21

New Jersey NELAP MO002 06-30-21

New York NELAP 11616 04-01-21

North Dakota State R-207 06-30-21

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-21

Oregon NELAP 4157 09-01-21

Pennsylvania NELAP 68-00540 02-28-21

South Carolina State 85002001 06-30-21

Texas NELAP T104704193-19-13 07-31-21

US Fish & Wildlife US Federal Programs 058448 07-31-21

USDA US Federal Programs P330-17-00028 03-11-23

Utah NELAP MO000542019-11 07-31-21

Virginia NELAP 10310 06-14-21

Washington State C592 08-30-21

West Virginia DEP State 381 10-31-21

Eurofins TestAmerica, Canton
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Login Sample Receipt Checklist

Client: TRC Environmental Corporation. Job Number: 240-138055-1

Login Number: 138055

Question Answer Comment

Creator: Mazariegos, Leonel A

List Source: Eurofins TestAmerica, St. Louis

List Creation: 10/14/20 01:09 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, Canton
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ANALYTICAL REPORT
Eurofins TestAmerica, Canton
4101 Shuffel Street NW
North Canton, OH 44720
Tel: (330)497-9396

Laboratory Job ID: 240-138056-1
Client Project/Site: Karn/Weadock CCR Karn Lined

Impoundment

For:
TRC Environmental Corporation.
1540 Eisenhower Place
Ann Arbor, Michigan 48108-7080

Attn: Darby Litz

Authorized for release by:
12/16/2020 11:36:30 AM

Kris Brooks, Project Manager II
(330)966-9790
Kris.Brooks@Eurofinset.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Qualifiers

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

X Carrier  is outside acceptance limits.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Canton
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Case Narrative
Client: TRC Environmental Corporation. Job ID: 240-138056-1
Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Job ID: 240-138056-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

Job Narrative

240-138056-1

Comments

The 903.0 Radium-226, 904.0 Radium-228, and Ra226Ra228 Combined Radium-226 and Radium-228 analyses were performed at the 
Eurofins TestAmerica, St. Louis laboratory.

No additional comments. 

Receipt 

The samples were received on 10/10/2020 9:50 AM; the samples arrived in good condition, and where required, properly preserved and 
on ice.  The temperatures of the 2 coolers at receipt time were 1.2º C and 5.5º C.

RAD 
Method 903.0: 900 Prep batch: 160-486962
The Barium carrier recovery is outside the lower control limit (40%) for the following samples: OW-10 (240-138056-1) and OW-11 

(240-138056-2).  There was physical evidence of matrix interference apparent during the initial preparation of the sample.  The QC 
samples associated with the batch have acceptable carrier recovery indicating the presence of matrix interference.

Method 903.0: 900 prep batch 160-486962

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date. OW-10 (240-138056-1), OW-11 (240-138056-2), OW-12 (240-138056-3), DUP-01 (240-138056-4) 
and EB-01 (240-138056-5)

Method 904.0: 904/9320 Prep batch 160-488922
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date. OW-10 (240-138056-1), OW-11 (240-138056-2), OW-12 (240-138056-3), DUP-01 (240-138056-4) 
and EB-01 (240-138056-5)

Method PrecSep_0: Radium 228 Prep Batch 488922:
Insufficient sample volume was available to perform a sample duplicate for the following samples: OW-10 (240-138056-1), OW-11 
(240-138056-2), OW-12 (240-138056-3), DUP-01 (240-138056-4) and EB-01 (240-138056-5). A laboratory control sample/ laboratory 
control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.

Method PrecSep_0: Radium 228 Prep Batch 160-488922:

The following samples were prepared at a reduced aliquot to insure sufficient volume remains if needed for analysis: OW-10 

(240-138056-1), OW-11 (240-138056-2), OW-12 (240-138056-3), DUP-01 (240-138056-4) and EB-01 (240-138056-5).

Method PrecSep_0: Radium 228 Prep Batch 160-488922:
The following samples contained a slight yellow discoloration: OW-10 (240-138056-1) and DUP-01 (240-138056-4).

Method PrecSep STD: Radium 226 Prep Batch 160-486962:
Insufficient sample volume was available to perform a sample duplicate for the following samples: OW-10 (240-138056-1), OW-11 

(240-138056-2), OW-12 (240-138056-3), DUP-01 (240-138056-4) and EB-01 (240-138056-5). A laboratory control sample/ laboratory 
control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.

Method PrecSep STD: Radium 226 Prep Batch 160-486962:
The following samples contained a slight yellow discoloration: OW-10 (240-138056-1) and DUP-01 (240-138056-4). 

Method PrecSep STD: Radium 226 prep batch 160-486962

The Barium carrier recovery is outside the lower control limit (40%) for the following samples: OW-10 (240-138056-1) and OW-11 

(240-138056-2).  After the Barium Sulfate precipitation the barium pellet visibly looked a little bit smaller than that of the QC samples.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Canton
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Method Summary
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Method Method Description LaboratoryProtocol

EPA903.0 Radium-226 (GFPC) TAL SL

EPA904.0 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 TAL SL

NonePrecSep STD Preparation, Precipitate Separation (Standard In-Growth) TAL SL

NonePrecSep_0 Preparation, Precipitate Separation TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-138056-1 OW-10 Water 10/08/20 10:04 10/10/20 09:50

240-138056-2 OW-11 Water 10/08/20 13:38 10/10/20 09:50

240-138056-3 OW-12 Water 10/08/20 11:48 10/10/20 09:50

240-138056-4 DUP-01 Water 10/08/20 00:00 10/10/20 09:50

240-138056-5 EB-01 Water 10/08/20 12:10 10/10/20 09:50

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID: 240-138056-1Client Sample ID: OW-10
Matrix: WaterDate Collected: 10/08/20 10:04

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.406 U

(2σ+/-)

0.494

(2σ+/-)

112/15/20 20:2410/27/20 12:49pCi/L0.8091.00

RL MDC

0.492

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

X 10/27/20 12:49 12/15/20 20:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

31.7

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.469 U

(2σ+/-)

0.315

(2σ+/-)

112/08/20 12:4511/12/20 06:43pCi/L0.4791.00

RL MDC

0.312

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

79.1

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:45 1105

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 
226 + 228

0.875

(2σ+/-)

0.586

(2σ+/-)

112/16/20 09:12pCi/L0.8095.00

RL MDC

0.583

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID: 240-138056-2Client Sample ID: OW-11
Matrix: WaterDate Collected: 10/08/20 13:38

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.123 U

(2σ+/-)

0.328

(2σ+/-)

112/15/20 20:2510/27/20 12:49pCi/L0.6161.00

RL MDC

0.328

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

X 10/27/20 12:49 12/15/20 20:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

37.0

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 -0.174 U

(2σ+/-)

0.244

(2σ+/-)

112/08/20 12:4511/12/20 06:43pCi/L0.4691.00

RL MDC

0.244

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:45 1105

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 

+ 228

-0.0510 U

(2σ+/-)

0.409

(2σ+/-)

112/16/20 09:12pCi/L0.6165.00

RL MDC

0.409

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID: 240-138056-3Client Sample ID: OW-12
Matrix: WaterDate Collected: 10/08/20 11:48

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.193 U

(2σ+/-)

0.244

(2σ+/-)

112/15/20 20:2510/27/20 12:49pCi/L0.4031.00

RL MDC

0.244

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

10/27/20 12:49 12/15/20 20:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

57.5

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.0619 U

(2σ+/-)

0.261

(2σ+/-)

112/08/20 12:4511/12/20 06:43pCi/L0.4571.00

RL MDC

0.261

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.8

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:45 1108

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 

+ 228

0.254 U

(2σ+/-)

0.357

(2σ+/-)

112/16/20 09:12pCi/L0.4575.00

RL MDC

0.357

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID: 240-138056-4Client Sample ID: DUP-01
Matrix: WaterDate Collected: 10/08/20 00:00

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.343 U

(2σ+/-)

0.307

(2σ+/-)

112/15/20 20:2510/27/20 12:49pCi/L0.4571.00

RL MDC

0.306

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

10/27/20 12:49 12/15/20 20:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

52.2

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.0337 U

(2σ+/-)

0.340

(2σ+/-)

112/08/20 12:4511/12/20 06:43pCi/L0.6001.00

RL MDC

0.340

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

78.2

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:45 199.8

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 

+ 228

0.376 U

(2σ+/-)

0.458

(2σ+/-)

112/16/20 09:12pCi/L0.6005.00

RL MDC

0.457

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Lab Sample ID: 240-138056-5Client Sample ID: EB-01
Matrix: WaterDate Collected: 10/08/20 12:10

Date Received: 10/10/20 09:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.00609 U

(2σ+/-)

0.181

(2σ+/-)

112/15/20 20:2510/27/20 12:49pCi/L0.3921.00

RL MDC

0.181

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

10/27/20 12:49 12/15/20 20:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

59.2

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.306 U

(2σ+/-)

0.303

(2σ+/-)

112/08/20 12:4511/12/20 06:43pCi/L0.4891.00

RL MDC

0.302

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/20 06:43 12/08/20 12:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.3

Y Carrier 40 - 110 11/12/20 06:43 12/08/20 12:45 199.4

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 

+ 228

0.300 U

(2σ+/-)

0.353

(2σ+/-)

112/16/20 09:12pCi/L0.4895.00

RL MDC

0.352

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Canton
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Tracer/Carrier Summary
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

31.7 X240-138056-1

Percent Yield (Acceptance Limits)

OW-10

37.0 X240-138056-2 OW-11

57.5240-138056-3 OW-12

52.2240-138056-4 DUP-01

59.2240-138056-5 EB-01

73.6LCS 160-486962/1-A Lab Control Sample

51.3LCSD 160-486962/2-A Lab Control Sample Dup

66.0MB 160-486962/23-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

79.1 105240-138056-1

Percent Yield (Acceptance Limits)

OW-10

86.4 105240-138056-2 OW-11

84.8 108240-138056-3 OW-12

78.2 99.8240-138056-4 DUP-01

83.3 99.4240-138056-5 EB-01

88.8 93.8LCS 160-488922/1-A Lab Control Sample

81.8 110LCSD 160-488922/2-A Lab Control Sample Dup

93.6 105MB 160-488922/21-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-486962/23-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491763 Prep Batch: 486962

Radium-226

Analyte

U 112/15/20 20:4010/27/20 12:49pCi/L0.536

MDC

1.00

RL

0.2600.260

(2σ+/-) (2σ+/-)

MB

-0.04795

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 10/27/20 12:49 12/15/20 20:40 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

66.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-486962/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491775 Prep Batch: 486962

Radium-226

Analyte

125-759010.1911.3 1.38 1.00 0.375

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

73.6

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-486962/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491775 Prep Batch: 486962

Radium-226

Analyte

10.13125-75869.80711.3 1.48 1.00 0.494

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

51.3

LCSD

Method: 904.0 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-488922/21-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491169 Prep Batch: 488922

Radium-228

Analyte

U 112/08/20 12:4911/12/20 06:43pCi/L0.457

MDC

1.00

RL

0.2580.258

(2σ+/-) (2σ+/-)

MB

0.02189

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 11/12/20 06:43 12/08/20 12:49 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.6

MB MB

11/12/20 06:43 12/08/20 12:49 1Y Carrier 105 40 - 110

Eurofins TestAmerica, Canton
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QC Sample Results
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Method: 904.0 - Radium-228 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-488922/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491172 Prep Batch: 488922

Radium-228

Analyte

125-75878.84410.1 1.11 1.00 0.514

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

88.8

LCS

Y Carrier 93.8 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-488922/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 491172 Prep Batch: 488922

Radium-228

Analyte

10.20125-75838.40710.1 1.05 1.00 0.459

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

81.8

LCSD

Y Carrier 110 40 - 110

Eurofins TestAmerica, Canton
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QC Association Summary
Job ID: 240-138056-1Client: TRC Environmental Corporation.

Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Rad

Prep Batch: 486962

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep STD240-138056-1 OW-10 Total/NA

Water PrecSep STD240-138056-2 OW-11 Total/NA

Water PrecSep STD240-138056-3 OW-12 Total/NA

Water PrecSep STD240-138056-4 DUP-01 Total/NA

Water PrecSep STD240-138056-5 EB-01 Total/NA

Water PrecSep STDMB 160-486962/23-A Method Blank Total/NA

Water PrecSep STDLCS 160-486962/1-A Lab Control Sample Total/NA

Water PrecSep STDLCSD 160-486962/2-A Lab Control Sample Dup Total/NA

Prep Batch: 488922

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-138056-1 OW-10 Total/NA

Water PrecSep_0240-138056-2 OW-11 Total/NA

Water PrecSep_0240-138056-3 OW-12 Total/NA

Water PrecSep_0240-138056-4 DUP-01 Total/NA

Water PrecSep_0240-138056-5 EB-01 Total/NA

Water PrecSep_0MB 160-488922/21-A Method Blank Total/NA

Water PrecSep_0LCS 160-488922/1-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-488922/2-A Lab Control Sample Dup Total/NA

Eurofins TestAmerica, Canton
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Lab Chronicle
Client: TRC Environmental Corporation. Job ID: 240-138056-1
Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Client Sample ID: OW-10 Lab Sample ID: 240-138056-1
Matrix: WaterDate Collected: 10/08/20 10:04

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:24 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:45 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Client Sample ID: OW-11 Lab Sample ID: 240-138056-2
Matrix: WaterDate Collected: 10/08/20 13:38

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:25 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:45 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Client Sample ID: OW-12 Lab Sample ID: 240-138056-3
Matrix: WaterDate Collected: 10/08/20 11:48

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:25 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:45 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Client Sample ID: DUP-01 Lab Sample ID: 240-138056-4
Matrix: WaterDate Collected: 10/08/20 00:00

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:25 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:45 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Eurofins TestAmerica, Canton
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Lab Chronicle
Client: TRC Environmental Corporation. Job ID: 240-138056-1
Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Client Sample ID: EB-01 Lab Sample ID: 240-138056-5
Matrix: WaterDate Collected: 10/08/20 12:10

Date Received: 10/10/20 09:50

Prep PrecSep STD 10/27/20 12:49 AVB486962 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 491775 12/15/20 20:25 SCB TAL SLTotal/NA

Prep PrecSep_0 488922 11/12/20 06:43 AVB TAL SLTotal/NA

Analysis 904.0 1 491172 12/08/20 12:45 FLC TAL SLTotal/NA

Analysis Ra226_Ra228 1 491990 12/16/20 09:12 SCB TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Canton

Page 17 of 24 12/16/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Accreditation/Certification Summary
Client: TRC Environmental Corporation. Job ID: 240-138056-1
Project/Site: Karn/Weadock CCR Karn Lined Impoundment

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

Alaska (UST) 20-001State 05-06-22

ANAB Dept. of Defense ELAP L2305 04-06-22

ANAB Dept. of Energy L2305.01 04-06-22

ANAB ISO/IEC 17025 L2305 04-06-22

Arizona State AZ0813 12-08-21

California Los Angeles County Sanitation 

Districts

10259 06-30-21

California State 2886 06-30-21

Connecticut State PH-0241 03-31-21

Florida NELAP E87689 06-30-21

HI - RadChem Recognition State n/a 06-30-21

Illinois NELAP 004553 11-30-21

Iowa State 373 12-01-22

Kansas NELAP E-10236 10-31-21

Kentucky (DW) State KY90125 12-31-20

Louisiana NELAP 04080 06-30-21

Louisiana (DW) State LA011 12-31-20

Maryland State 310 09-30-21

MI - RadChem Recognition State 9005 06-30-21

Missouri State 780 06-30-22

Nevada State MO000542020-1 07-31-21

New Jersey NELAP MO002 06-30-21

New York NELAP 11616 04-01-21

North Dakota State R-207 06-30-21

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-21

Oregon NELAP 4157 09-01-21

Pennsylvania NELAP 68-00540 02-28-21

South Carolina State 85002001 06-30-21

Texas NELAP T104704193-19-13 07-31-21

US Fish & Wildlife US Federal Programs 058448 07-31-21

USDA US Federal Programs P330-17-00028 03-11-23

Utah NELAP MO000542019-11 07-31-21

Virginia NELAP 10310 06-14-21

Washington State C592 08-30-21

West Virginia DEP State 381 10-31-21

Eurofins TestAmerica, Canton
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Login Sample Receipt Checklist

Client: TRC Environmental Corporation. Job Number: 240-138056-1

Login Number: 138056

Question Answer Comment

Creator: Mazariegos, Leonel A

List Source: Eurofins TestAmerica, St. Louis

List Creation: 10/14/20 12:18 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, Canton
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Laboratory Data Quality Review 
Groundwater Monitoring Event August 2020 

DE Karn Bottom Ash Pond and Lined Impoundment 

Groundwater samples were collected by TRC for the August 2020 sampling event.  Samples 

were analyzed for metals, anions, total dissolved solids, and alkalinity by Consumers Energy 

(CE) Laboratory Services in Jackson, Michigan. The laboratory analytical results were reported 

in laboratory sample delivery group (SDG) 20-0888. 

During the August 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 

 DEK-MW-15003  DEK-MW-18001  

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020B/ 7470A 

Alkalinity SM 2320B 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative  

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures.  Field and equipment blanks are used to assess potential 
contamination arising from field procedures;   

 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  

 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 
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 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and LCSs were not provided for review by CE 

Laboratory Services.  Therefore, potential contamination arising from laboratory sample 

preparation and/or analytical procedures and the accuracy of the analytical method using a 

clean matrix could not be evaluated for the metals, anions, TDS, and alkalinity analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III, IV, optional Piper Diagram analyses, and additional Part 115 
constituents will be utilized for the purposes of a detection or assessment monitoring 
program. 

 Data are usable for the purposes of the detection or assessment monitoring program. 

 When the data are evaluated through a detection or assessment monitoring statistical 
program, findings below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 A field blank was not collected in this data set. 

 An equipment blank was not collected in this data set. 

 MS and MSD analyses were performed on sample DEK-MW-18001 for metals, anions and 
alkalinity.  The recoveries were within the acceptance limits. RPDs were not provided by the 
laboratory and therefore were not evaluated; further, MS/MSD concentrations were not 
provided by the laboratory. However, since all recoveries were within the acceptance limits, 
there is no impact on data usability due to this issue. 

 A field duplicate pair samples was not collected with this data set. 

 The RL for the nondetect results for zinc in both groundwater samples was 30 ug/L which is 
above the requested RL of 10 ug/L. 

 Laboratory duplicate analyses were not performed on a sample from this data set. 
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Laboratory Data Quality Review 
Groundwater Monitoring Event August 2020 

DE Karn Lined Impoundment 

Groundwater samples were collected by TRC for the August 2020 sampling event.  Samples 

were analyzed for metals, anions, total dissolved solids, and alkalinity by Consumers Energy 

(CE) Laboratory Services in Jackson, Michigan. The laboratory analytical results were reported 

in laboratory sample delivery group (SDG) 20-0889. 

During the August 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 

 OW-10  OW-11  OW-12 

 KLI-SCS   

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020B/ 7470A 

Alkalinity SM 2320B 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy 

Evaluation of Radiochemical Data Usability (USDOE, 1997).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative  

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures.  Field and equipment blanks are used to assess potential 
contamination arising from field procedures;   

 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  
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 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and laboratory control samples were not 

provided for review by CE Laboratory Services.  Therefore, potential contamination arising from 

laboratory sample preparation and/or analytical procedures and the accuracy of the analytical 

method using a clean matrix could not be evaluated for the metals, anions, and TDS analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III, IV and additional Part 115 constituents will be utilized for the 
purposes of a detection monitoring program. 

 Data are usable for the purposes of the detection monitoring program. 

 When the data are evaluated through a detection monitoring statistical program, findings 
below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 One field blank (FB-02) and one equipment blank (EB-02) sample was collected. Target 

analytes were not detected in the blanks. 

 MS and MSD analyses were not performed on a sample from this data set. 

 The field duplicate pair samples were DUP-02 and OW-10; RPDs between the parent and 
duplicate sample were within the QC limits. 

 Zinc for all groundwater samples was reported as non-detect below 30 ug/L which is above 
the requested RL of 10 ug/L. 

 Laboratory duplicate analyses were not performed on a sample from this data set. 
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Laboratory Data Quality Review 

Groundwater Monitoring Event October 2020 
DE Karn Bottom Ash Pond and Lined Impoundment 

Groundwater samples were collected by TRC for the October 2020 sampling event.  Samples 

were analyzed for total metals, anions, total dissolved solids, and alkalinity by Consumers 

Energy (CE) Laboratory Services in Jackson, Michigan.  The radium analyses were 

subcontracted to Eurofins-TestAmerica in St. Louis, Missouri (Eurofins TA – St. Louis).  The 

laboratory analytical results were reported in laboratory sample delivery groups (SDGs) 20-1109 

and 240-138055-1. 

During the October 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 

 DEK-MW-15003  DEK-MW-18001  

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020B/7470A 

Alkalinity SM 2320B 

Radium (Ra-226, Ra-228, Combined Ra-226 & Ra-228) EPA 903.0, EPA 904.0 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy 

Evaluation of Radiochemical Data Usability (USDOE, 1997).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative  

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks, where applicable.  Method 
blanks are used to assess potential contamination arising from laboratory sample 
preparation and/or analytical procedures.  Field and equipment blanks are used to assess 
potential contamination arising from field procedures;   
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 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  

 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Percent recoveries for carriers, where applicable, for radiochemistry only.  Carriers are 
used to assess the chemical yield for the preparation and/or instrument efficiency; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and LCSs were not provided for review by CE 

Laboratory Services.  Therefore, potential contamination arising from laboratory sample 

preparation and/or analytical procedures and the accuracy of the analytical method using a 

clean matrix could not be evaluated for the metals, anions, TDS, and alkalinity analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III, IV, optional Piper Diagram analyses, and additional Part 115 
constituents will be utilized for the purposes of a detection or assessment monitoring 
program. 

 Data are usable for the purposes of the detection or assessment monitoring program. 

 When the data are evaluated through a detection or assessment monitoring statistical 
program, findings below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 Method blanks were analyzed for the radium analyses.  Target analytes were not detected 

in the method blanks. 

 A field blank was not collected in this data set. 

 An equipment blank was not collected in this data set. 

 An LCS and LCSD were analyzed with each analytical batch for radium; the LCS and LCSD 
recoveries were within QC limits. 
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 MS and MSD analyses were performed on sample DEK-MW-18001 for metals, anions and 
alkalinity.  The recoveries were within the acceptance limits. Relative percent differences 
(RPDs) were not provided by the laboratory and therefore were not evaluated; further, 
MS/MSD concentrations were not provided by the laboratory. However, since all recoveries 
were within the acceptance limits, there is no impact on data usability due to this issue. 

 A field duplicate pair was not collected with this data set. 

 Laboratory duplicate analyses were not performed on a sample from this data set. 

 Carrier recoveries, where applicable, were within 40-110%. 
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Laboratory Data Quality Review 
Groundwater Monitoring Event October 2020 

DE Karn Lined Impoundment 

Groundwater samples were collected by TRC for the October 2020 sampling event.  Samples 

were analyzed for total metals, anions, total dissolved solids, and alkalinity by Consumers 

Energy (CE) Laboratory Services in Jackson, Michigan.  The radium analyses were 

subcontracted to Eurofins-TestAmerica in St. Louis, Missouri (Eurofins TA – St. Louis).  The 

laboratory analytical results were reported in laboratory sample delivery groups (SDGs) 20-1110 

and 240-138056-1. 

During the October 2020 sampling event, a groundwater sample was collected from each of the 

following wells:  

 

 OW-10  OW-11  OW-12 

 KLI-SCS   

Each sample was analyzed for one or more of the following constituents: 
 

Analyte Group Method 
Anions (Fluoride, Chloride, Sulfate) EPA 300.0 

Total Dissolved Solids (TDS) SM 2540C 

Total Metals SW-846 6020B/7470A 

Alkalinity SM 2320B 

Radium (Ra-226, Ra-228, Combined Ra-226 & Ra-228) EPA 903.0, EPA 904.0 

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  
 
Data Usability Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy 

Evaluation of Radiochemical Data Usability (USDOE, 1997).  The following items were 

included in the evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative  

 Technical holding times for analyses; 

 Reporting limits (RLs) compared to project-required RLs; 

 Data for method blanks, equipment blanks, and field blanks.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures.  Field and equipment blanks are used to assess potential 
contamination arising from field procedures;   
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 Data for laboratory control samples (LCSs) and laboratory control sample duplicates 
(LCSDs), when performed.  The LCSs and/or LCSDs are used to assess the accuracy of 
the analytical method using a clean matrix;  

 Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when 
performed on project samples.  Percent recoveries are calculated for each analyte spiked 
and used to assess bias due to sample matrix effects; 

 Percent recoveries for carriers, where applicable, for radiochemistry only.  Carriers are 
used to assess the chemical yield for the preparation and/or instrument efficiency; 

 Data for laboratory duplicates, when performed on project samples.  The laboratory 
duplicates are replicate analyses of one sample and are used to assess the precision of the 
analytical method;  

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data. 

It should be noted that results for method blanks and laboratory control samples were not 

provided for review by CE Laboratory Services.  Therefore, potential contamination arising from 

laboratory sample preparation and/or analytical procedures and the accuracy of the analytical 

method using a clean matrix could not be evaluated for the metals, anions, TDS, and alkalinity 

analyses.   

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 
some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non-conformances and issues identified in this evaluation, are noted below.   

 The reviewed Appendix III, IV, optional Piper diagram analyses, and additional Part 115 
constituents will be utilized for the purposes of the detection monitoring program. 

 Data are usable for the purposes of the detection monitoring program. 

 When the data are evaluated through a detection or monitoring statistical program, findings 
below may be used to support the removal of outliers. 

QA/QC Sample Summary: 
 Method blanks were analyzed for the radium analyses.  Target analytes were not detected 

in the method blanks. 

 One field blank (FB-01) and one equipment blank (EB-01) sample were collected. Target 
analytes were not detected in these blanks. 

 The LCS and LCSD recoveries and relative percent differences (RPDs) for radium were 
within QC limits. 
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 MS and MSD analyses were not performed on a sample from this data set. 

 The field duplicate pair samples were DUP-01 and OW-10; RPDs between the parent and 
duplicate sample were within the QC limits. 

 Laboratory duplicate analyses were not performed on a sample from this data set. 

 Carrier recoveries, where applicable, were within 40-110% with the following exceptions. 

 The barium carrier recoveries in samples OW-10 (31.7%) and OW-11 (37%) were 
below the acceptance limits for the radium 226 analyses.  The non-detect results for 
radium 226 are potentially biased low, as summarized in the attached Table 1. 



Table 1
Summary of Data Non-Conformances for Groundwater Analytical Data

DE Karn Lined Impoundment – RCRA CCR Monitoring Program
Essexville, Michigan

Samples Collection 
Date Analyte Non-Conformance/Issue

OW-10 10/8/2020

OW-11 10/8/2020
Radium 226 Barium carrier recoveries below acceptance limit (<40%).  Non-detect results are potentially biased low.

TRC | Consumers Energy 
X:\WPAAM\PJT2\367388\0001\KLI 20SA2\Attach\Attch C\Attch C4_T1_KLI_Oct 2020_FINAL Page 1 of 1 January 2021
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Analysis Run 1/13/2021 11:47 AM

Client: Consumers Energy     Data: DEK_CCR_Sanitas_20.11.18

Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
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August 2020



Piper Diagram
Analysis Run 1/13/2021 11:49 AM

Client: Consumers Energy     Data: DEK_CCR_Sanitas_20.11.18

Page 2

Totals (ppm)                  Na        K         Ca        Mg        Cl        SO4       HCO3      CO3
DEK-MW-15003                  45.8      3.64      31.4      5.97      46.3      40.6      85.7      10        
DEK-MW-18001                  71.7      4.56      68.7      14.3      63.1      66.6      240       10        
KLI-SCS                       40.6      5.51      156       47.4      22.6      316       309       10        
OW-10                         51.8      3.52      110       15.5      61.6      46.4      323       10        
OW-11                         54.05     3.755     17.3      2.035     73.45     24.4      18.35     27.55     
OW-12                         52.2      6.09      109       34.7      46.3      192       223       10        



Analysis Run 1/13/2021 11:49 AM

Client: Consumers Energy     Data: DEK_CCR_Sanitas_20.11.18

Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
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Piper Diagram
Analysis Run 1/13/2021 11:50 AM

Client: Consumers Energy     Data: DEK_CCR_Sanitas_20.11.18

Page 2

Totals (ppm)                  Na        K         Ca        Mg        Cl        SO4       HCO3      CO3
DEK-MW-15003                  42.8      4.88      29.7      4.43      46.5      44.6      53.6      10        
DEK-MW-18001                  71.3      5.72      71.7      14.2      60.7      91.9      210       10        
KLI-SCS                       40.5      5.78      164       48        25.4      303       312       10        
OW-10                         60.5      4.98      102       15.6      78.9      11.9      335       10        
OW-11                         56.9      4.89      21.3      2.27      75.7      25.9      29.1      21.4      
OW-12                         48.2      5.62      79.6      23.7      50        153       176       10        
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     Attachment E 
Secondary Leachate Collection System Monitoring 



  

 
Environmental Services  

Consumers Energy 

Parnall Office Building /Jackson 

1945 W Parnall Road, Jackson MI 

   

January 15, 2021      TRANSMITTAL VIA EMAIL 01/15/2021 

 

Mr. Phil Roycraft 

Michigan Department of Environment, Great Lakes, and Energy 

Materials Management Division 

Saginaw Bay District Office 

401 Ketchum St, Suite B 

Bay City, Michigan 48708 

 

NOTIFICATION OF ACTION FLOW RATE EXCEEDED FOR SECONDARY COLLECTION SYSTEM OF  

DE KARN LINED IMPOUNDMENT, ESSEXVILLE, MICHIGAN; WASTE DATA SYSTEM NUMBER 392503 

 

Dear Mr. Roycraft, 

 

This letter serves as written notification that Consumers Energy has determined that the Response 

Flow Rate of the DE Karn Lined Impoundment Secondary Collection System that also serves as a 

leak detection system exceeded the Average Daily Flow Rate of 25 gallons per acre per day 

(GPAD) calculated on a monthly average (tabulated below). The Average Daily Flow Rate for 

the period from December 10, 2020 – January 6, 2021 was calculated as 137.0 GPAD. Although 

this calculated flow rate does not constitute the average flow rates for the last three months per 

the definition of average daily flow rate under Part 115, Consumers is providing this proactive 

notification based on the trending weekly recorded volume presented below. 

 

Date Totalizer Reading 

(Cumulative 

Gallons) 

Total Volume 

Removed (Gallons) 

Average Daily 

Volume Removed 

(Gallons/Day) 

KLI Area 

(Acres) 

12/10/2020 59.02 Start Start 1.25 

12/16/2020 830.93 771.91 128.65 1.25 

12/23/2020 1677.73 846.8 120.97 1.25 

12/30/2020 2640.62 962.89 137.56 1.25 

1/6/2021 3758.43 1117.81 159.70 1.25 

 

Consumers was issued Solid Waste Disposal Area Operating License Number 9629 on December 

10, 2020 to operate the Karn Lined Impoundment initiating requirements to record amount of 

liquid removed from the system sump at least weekly.  Records of liquid volume removed prior to 

December 10, 2020 indicate the Average Daily Flow Rate, normalized on a monthly basis, 

ranged from 1 – 5 GPAD.  Based on previous observations, length of operation of the Karn Lined 

Impoundment, and sudden increase in liquid volume removed on a weekly basis, Consumers 



 

has contracted leak detection services that commenced on January 13, 2021.  A preliminary 

written assessment will be provided as a follow up to this notification by January 22, 2021. 

Please feel free to contact me with any questions or clarifications. 

 

Sincerely, 

  

 

 

Harold D. Register, Jr., P.E. 

Principal Engineer 

Landfill Operations Compliance  

Phone: (517) 788-2982 

Email: harold.registerjr@cmsenergy.com 

 

cc: Mr. Gary Schwerin, EGLE Saginaw Bay District Office  

 Ms. Lori Babcock, EGLE Saginaw Bay District Office  

 Mr. Caleb Batts, Consumers Energy  

 Ms. Darby Litz, TRC  
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Environmental Services  

Consumers Energy 

Parnall Office Building /Jackson 

1945 W Parnall Road, Jackson MI 
   

January 22, 2021      TRANSMITTAL VIA EMAIL 01/22/2021 

 

Mr. Phil Roycraft 

Michigan Department of Environment, Great Lakes, and Energy 

Materials Management Division 

Saginaw Bay District Office 

401 Ketchum St, Suite B 

Bay City, Michigan 48708 

 

PRELIMINARY WRITTEN ASSESSMENT FOR SECONDARY COLLECTION SYSTEM OF DE KARN LINED 

IMPOUNDMENT, ESSEXVILLE, MICHIGAN; WASTE DATA SYSTEM NUMBER 392503 

 

Dear Mr. Roycraft, 

 

This letter report serves as the preliminary written assessment following Consumers Energy’s 

review of the response flow rate of the DE Karn Lined Impoundment Secondary Collection 

System, as discussed in the proactive notification provided to EGLE on January 15, 2021. The 

secondary collection system also serves as a leak detection system and recently exceeded the 

Average Daily Flow Rate of 25 gallons per acre per day (GPAD) calculated for the period from 

December 10, 2020 – January 6, 2021.    

 

R 299.4437(b)(i) Amount of Liquids Removed from Leak Detection System 

 

The table provided in the January 15th notification has been updated to reflect two additional 

weeks of information collected.  Based on the totalizer reading, 6,202 gallons have been 

removed from the leak detection system from December 10, 2020 – January 20, 2021. 

 

Date Total Volume 

Removed (Gallons) 

Average Daily 

Volume Removed 

(Gallons/Day) 

KLI Area 

(Acres) 

12/10/2020 Start Start 1.25 

12/16/2020 771.91 128.65 1.25 

12/23/2020 846.8 120.97 1.25 

12/30/2020 962.89 137.56 1.25 

1/6/2021 1117.81 159.70 1.25 

01/13/2021 1145 163.6 1.25 

01/20/2021 1358 194 1.25 
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R 299.4437(b)(ii) Likely Sources of Liquids, Depth of Leachate in Secondary Collection System 

 

Water quality data and trends for the secondary collection system (Attachment A) from the start 

of operation have been analyzed for detection and assessment monitoring constituents for coal 

ash impoundments approved in the Karn Lined Impoundment Hydrogeological Monitoring Plan 

(TRC, 2020).  This analysis demonstrates that each monitored constituent is present at less than 

the Groundwater Protection Standard (GWPS) established under 40 CFR 257.95(h) or generic 

groundwater surface water interface (GSI) criteria adopted by the Department pursuant to 

Section 20120a or reginal background in the case of total dissolved solids.   

 

The depth of the liquids in the secondary collection system has been estimated at 0.25-ft based 

on weekly recorded volumes removed from the secondary.  Instrumentation to gauge and 

routinely gauge the depth of liquid in the secondary collection system more precisely will be 

installed as part of the short-term actions taken. 

 

R 299.4437(b)(iii) Possible Location, Size, and Cause of Any Leaks 

 

Consumers Energy commissioned a leak detection survey for the primary liner system by Leak 

Location Services, Inc. conducted on January 13, 2021.    The results of the survey (Attachment 

B) did not find any leaks in the primary geomembrane to a sensitivity of 0.055-inch diameter that 

could be detected within a 5-foot wide transect.  However, the results report also noted that 

location scan was not able to be completed within 30-feet of the of the concrete-lined area 

(loading area for bottom ash) on the western side of the Karn Lined Impoundment due to an 

interfering signal from the electrically grounded concrete producing a false positive audible 

signal (suggesting a leak) that could not be resolved. 

 

Subsequent inspection by plant staff yielded visual identification of damage to the primary liner 

system on January 21, 2021 at the point where the bottom ash is first discharged into the primary 

basin (Attachment C, Drawing 695-1278).   The current estimate of the size of the leak is 

approximately four to six inches (Attachment C, Picture 01).  Based on the average daily volume 

of liquids removed starting on December 10, 2020, the damage identified to the primary liner 

system is the likely pathway for increased secondary collection system liquids recovery. 

 

Evaluation of the damage to the primary liner system is still underway.  A preliminary assessment 

of the cause for the damage to the geomembrane and concrete appears to be due to erosion 

from the discharge of bottom ash piping into the pond (Attachment C, Picture 02).  This area of 

the bottom ash pond was reinforced based on the discharge occurring in this location and the 
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operation of heavy equipment necessary to excavate and stage bottom ash prior to hauling for 

disposal at the Weadock Landfill. 

 

R 299.4437(b)(iv) Short-term Actions Taken and Planned 

 

1) Consumers Energy contracted a leak detection contractor that completed an electrical 

resistivity leak detection survey for the portion of the lined impoundment that does not 

have concrete above the primary liner.  Inspection efforts by Consumers Energy have 

yielded the visual identification of damage to the primary liner system approximately 1-ft 

above the base at the point where the bottom ash is discharged into the basin.  

Consumers is continuing to assess the damage to the liner system.  

 

2) Due to current weather conditions, Consumers Energy has isolated the apparent leak in 

the liner system by backfilling with AquaBlok™ Composite Particle System (Bentonite 

Aggregate) and covering the surface with a steel plate (Appendix C, Picture 02) to 

temporarily mitigate the leakage into the secondary collection system and prevent 

further erosion to the primary liner system.   

 
3) Consumers Energy reviewed water quality time series data from liquid recovered from 

the secondary collection system (Attachment A) and determined that constituents 

present do not exceed Groundwater Protection Standard or generic GSI criteria.  Water 

quality sampling for 1st quarter will commence in March 2021 and will include sampling of 

the secondary collection system, primary basin surface water, and nearby groundwater 

monitoring wells.  Analysis and updates will be reported in the 1st Quarter 2021 Quarterly 

Monitoring Report that will be submitted to the Department by April 30, 2021. 

 
4) Consumers Energy will record the liquids removed on a weekly basis to evaluate the 

improvements from backfilling the apparent leak in the primary liner system with 

AquaBlok™ Composite Particle System.  The volume of liquid removal will be recorded in 

the operating record weekly and be provided to EGLE in writing on a monthly basis in 

conformance with the reporting exceedances of the Response Flow Rate. 

 
5)  Consumers Energy will secure contractors to complete repairs to the liner system once 

the winter weather improves to allow for access to safely complete the work and 

weather conditions to ensure the best certified quality assurance controls for 

construction, especially relative to geomembrane liner seaming. 
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This preliminary written assessment serves as the initial steps Consumers Energy has undertaken in 

anticipation of conducting response actions upon reviewing the response flow rate in light of the 

average daily volume removed on a weekly basis starting on December 10, 2020.  Data from 4th 

Quarter 2020 Karn Lined Impoundment Detection Monitoring Event shows that groundwater 

quality is consistent with previous monitoring events which indicates that if a release to 

groundwater occurred due to the apparent leak in the liner system, the effects on local 

groundwater quality are negligible.  Groundwater conditions will continue to be monitored.  

Using the secondary collection system flow rates as a leak detection system was successful.  The 

leak was identified, and actions were promptly taken to address the leak.  Short-term actions are 

consistent with these findings and balance the need for response actions with safe access and 

quality repairs once winter weather improves.   

 

Please feel free to contact me with any questions or clarifications. 

 

Sincerely, 

  

 

 

Harold D. Register, Jr., P.E. 

Principal Engineer 

Landfill Operations Compliance  

Phone: (517) 788-2982 

Email: harold.registerjr@cmsenergy.com 

 

cc: Mr. Gary Schwerin, EGLE Saginaw Bay District Office  

 Ms. Lori Babcock, EGLE Saginaw Bay District Office  

 Mr. Caleb Batts, Consumers Energy  

 Ms. Darby Litz, TRC  

 

Attachment A: Water Quality Data and Trends 

Attachment B:  Leak Detection Survey 

Attachment C: Visual Determination of Primary Liner Damage 

mailto:harold.registerjr@cmsenergy.com


 

 

 

 

 

 

 

 

 

ATTACHMENT A 

 

Water Quality Data 
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ATTACHMENT B 

 

Liner Leak Detection Survey Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LEAK LOCATION SERVICES, INC. 

  

 

 

OVER 25 YEARS  

 
 

 
16124 UNIVERSITY OAK ● SAN ANTONIO, TEXAS  78249 ● (210) 408-1241 / FAX (210) 408-1242 

WEB: WWW.LLSI.COM   EMAIL: RESULTS@LLSI.COM 

 

 

          January 15, 2021 

 

Mr. Caleb D. Batts 

Consumers Energy 

2742 N. Weadock Hwy 

Essexville, MI 48732 

 

Email: caleb.batts@cmsenergy.com 

   

Subject: Proposal for the Geomembrane Leak Location Survey of the Settling Basin  

Located at the Consumers Energy De Karn Generating Plant near  

 Essexville, Michigan 

LLSI Project 3305 

 

 On January 13, 2020, Pissanu Gatesuwan of Leak Location Services, Inc. (LLSI) 

conducted a geomembrane leak location survey of the Settling Basin located at the Consumers 

Energy De Karn Generating Plant. The basin has an area of approximately 54,450 square feet and 

is lined from the bottom up with a prepared subgrade, 60-mil secondary HDPE, geosynthetic clay 

liner (GCL), 12-inches of sand, and a 60-mil HDPE primary geomembrane. There is 12 to 24-

inches of ash covering the primary geomembrane. Approximately one quarter of the pond has 

concrete covering the primary geomembrane. The concrete makes contact with the earth ground 

outside the basin. This report documents the results of the survey.  

 

I. RESULTS 

 

 A. Survey 

 

  No leaks were found during the survey of the Settling Basin primary geomembrane.  

The concrete covered primary geomembrane and the primary geomembrane extending 

approximately 30 feet east of the concrete could not be surveyed. The electrically grounded 

concrete produced a false positive audible signal that could not be reduced. This interfering signal 

could not be reduced once the survey equipment was approximately 30 feet east of the concrete-

lined area. 

 

 B. Leak Detection Sensitivity 

 

  The leak location equipment was tested to document the leak detection sensitivity.  

A simulated leak was constructed by placing a 0.055 inch-diameter hole in a plastic container with 

a thickness approximating the thickness of the geomembrane.  An insulated wire with a stripped 

end will enter the container through a sealed insulating penetration.  The other end of the wire was 

connected to an electrode in contact with the conductive media between the geomembranes.  The 

container was filled with water from the basin and submerged in the basin.  Leak location scans 

were made to determine the maximum distance that the simulated leak can be reliably detected.  

The simulated leak could be detected from approximately five feet away. 

mailto:RESULTS@LLSI.COM
mailto:caleb.batts@cmsenergy.com
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II. PRINCIPLE OF THE ELECTRICAL SURVEY METHOD 

 

 A. General 

 

  The electrical leak location method detects electrical paths through the liner caused 

by water or moisture in the leaks.  A voltage is impressed across the geomembrane being tested. 

Electrical current flowing through any leaks in the geomembrane produces localized anomalous 

areas of high current density near the leaks.  These areas are located by making electrical potential 

measurement scans in or on the electrically conductive material covering the geomembrane. 

 

 B. Deep Water Survey 

 

  A towed probe survey may also be used to locate leaks in geomembranes that are 

covered with more than 30 inches of water and for testing side slopes covered with water.  The 

sensor is towed down the side-slope across the short dimension of the basin and then back up the  

opposite side-slope along the established survey lines while the survey operators stand on opposite 

banks of the basin.  The probe and cable are then moved to the next survey line and the process 

reversed. 

 

  The survey lines spaced approximately 2.5 feet apart are established by placing 

temporary marks on the liner side-slope near where the survey operators will stand.  In this manner, 

the water does not have to be lowered for the testing and the geomembrane is tested under full 

hydrostatic load.  In addition, long side-slopes can be tested by pulling the sensor up and down the 

side slope while survey personnel move around the perimeter of the basin. 

 

  When a leak is located, the position of the leak is determined by measuring the 

distance to the sensor when the sensor is at the leak.  However, because the probe can only be 

maneuvered along the survey line, and because of the tolerances in the measurement accuracy, the 

positioning accuracy for located leaks is anticipated to be about two feet plus one or two percent 

of the distance to the leak to the edge of the basin.  When the water is removed for repair, the leak 

must be located visually by the leak repair crew using the distance marks provided to guide the 

repair personnel. 

 

 If there are any questions regarding the electrical survey or this report, please contact us at 

(210) 408-1241.  We appreciate the opportunity to have been of service to you. 

 

         Respectfully, 

 

          

 

         John Ortiz 

         Senior Project Manager 

 

  



 

 

 

 

 

 

 

ATTACHMENT C 

 

Visual Confirmation of Primary Liner Damage 
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STORMWATER

CULVERT

EFFLUENT PIPING

POLISHING BASIN

SETTLING BASIN

SEE SHEET 1278-120

TRESTLE REINFORCEMENT

TRESTLE DEMOLITION

BOTTOM ASH PIPELINE EXTENSIONS

DE KARN GENERATING PLANT

REFERENCE(S)

1. AERIAL IMAGE:  © CNES 2016, DISTRIBUTION AIRBUS DS GEO SA/AIRBUS DS GEO INC.
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Figure 1 - Visual Identification of Primary Liner Damage – Shovel on the Right for Scale 

 

 

 

Figure 2 - Temporary AquaBlok Backfill and Steel Plate Placement 
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