
 
 

 

Illinois Power Generating Company 
1500 Eastport Plaza Drive 

Collinsville, IL 62234 
 
 

August 6, 2024 
Illinois Environmental Protection Agency 
DWPC – Permits MC#15 
Attn: 35 I.A.C. § 845.650(e) Alternative Source Demonstration Submittal 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276  

 
Re: Coffeen Power Plant GMF GSP; IEPA ID # W1350150004‐03 

 
Dear Mr. LeCrone: 
 

In accordance with Title 35 of the Illinois Administrative Code (35 I.A.C.) Section (§) 845.650(e), 

Illinois Power Generating Company (IPGC) is submitting this Alternative Source Demonstration 

(ASD) for the arsenic exceedance observed at well G206D from the Quarter 1 2024 sampling event 

at the Coffeen Power Plant Gypsum Management Facility Gypsum Stack Pond, identified by Illinois 

Environmental Protection Agency (IEPA) ID No. W1350150004‐03.  

 

This ASD is being submitted within 60 days from the date of determination of an exceedance of a 

groundwater protection standard (GWPS) for constituents listed in 35 I.A.C. § 845.600.   As 

required by 35 I.A.C. § 845.650 (e)(1), the ASD was placed on the facility's website within 24 

hours of submittal to the agency.  

 

One hard copy is provided with this submittal.  

 
 
 
Sincerely, 
 

 
 
 

Dianna Tickner 
Sr. Director – Decommission and Demolition 
 
Enclosures 
 Alternate Source Demonstration, Quarter 1 2024, GMF GSP Coffeen Power Plant, Coffeen Illinois 

 
 
 
  



 

 

 

 

 

 

ALTERNATIVE SOURCE 
DEMONSTRATION 
Coffeen Power Plant GMF Gypsum Stack Pond 
(Unit ID #103) 
IEPA ID: W1350150004-03 
35 IAC 845.650  

 

Prepared for 

Dynegy Midwest Generation, LLC 
1500 Eastport Plaza Drive 
Collinsville, Illinois 62234 

Prepared by 

Geosyntec Consultants, Inc. 
500 W. Wilson Bridge Road, Suite 250 
Worthington, Ohio 43085 

Project Number: GLP8078 

August 2024 





  
 
 

CPP GMF GSP_Q1 As ASD i August 2024 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY .............................................................................................................1 

1. INTRODUCTION ....................................................................................................................3 

2. BACKGROUND ......................................................................................................................4 
2.1 Site Location and Description .........................................................................................4 
2.2 Description of the CCR Unit ...........................................................................................4 
2.3 Geology and Hydrogeology ............................................................................................4 

3. ALTERNATIVE SOURCE DEMONSTRATION LINES OF EVIDENCE ...........................6 
3.1 LOE #1: Arsenic Concentrations in CCR Source Material and Groundwater in the 

Vicinity of the GMF GSP Indicate that the Unit is Not the Source of Detected Arsenic 
at G206D .........................................................................................................................6 
3.1.1 GMF GSP Source Material Does Not Contain Elevated Arsenic Concentrations

 .............................................................................................................................6 
3.1.2 UA Groundwater Does Not Contain Elevated Arsenic or Increasing Arsenic 

Trends ..................................................................................................................6 
3.1.3 G206D Arsenic Concentrations are Consistent with Geologically Comparable 

Glacial Drift Material ..........................................................................................7 
3.1.4 Arsenic Concentration Trends Do Not Match Other More Mobile Potential 

Source Constituents .............................................................................................7 
3.2 LOE #2: Groundwater at G206D Has a Distinct Ionic Composition and is Different 

than the GMF GSP Source Water. ..................................................................................8 
3.3 LOE #3: Arsenic Occurs Naturally in the Glacial Till of the Deep Aquifer and is 

Mobilized to Groundwater due to Geochemical Conditions. ........................................11 

4. CONCLUSIONS ....................................................................................................................15 

5. REFERENCES .......................................................................................................................16 
 

 LIST OF TABLES 

Table 1: Arsenic SEP Results Summary 

Table 2: Summary of X-Ray Diffraction Analysis 

Table 3: Arsenic Groundwater Speciation Results Summary 

LIST OF FIGURES 

Figure 1: Arsenic Time Series Graph 

Figure 2:  Estimated Illinois Arsenic Distribution 



  
 
 

CPP GMF GSP_Q1 As ASD ii August 2024 

Figure 3: Boron Time Series Graph 

Figure 4: Piper Diagram 

Figure 5: PCA Analysis (Without Pore Water) – Quality of Representation of Principal 
Components 

Figure 6: Contribution of Variables to First Two Principal Components (Without Pore 
Water) 

Figure 7: Principal Component Analysis Biplot (Without Pore Water) 

Figure 8: Dendrogram Graph from Cluster Analysis (Without Pore Water) 

Figure 9: Arsenic Eh-pH Diagram 

Figure 10: Iron Eh-pH Diagram 

 

LIST OF APPENDICES 

Attachment 1: Relevant Sampling Locations 

Attachment 2: Geologic Cross Section 

Attachment 3: Uppermost Aquifer Potentiometric Surface Map – February 12 and 13, 2024 

Attachment 4: CCR Solids Data Summary Table and Laboratory Analytical Report 

Attachment 5: Arsenic in Illinois Ground Water – Community and Private Supplies. Warner et 
   al. 2003.  

Attachment 6: Coffeen Power Plant Surface Water Divide  

Attachment 7: PCA Data Input Summary 

Attachment 8: PCA Analysis – Porewater Included  

Attachment 9: Field Soil Boring Logs 

Attachment 10: Monitoring Well Boring Logs 

Attachment 11: Sequential Extraction Procedure Analytical Data 

Attachment 12: X-Ray Diffraction Laboratory Analytical Report 

Attachment 13: Groundwater Arsenic Speciation Data 

 

 
 

  



  
 
 

CPP GMF GSP_Q1 As ASD iii August 2024 

ACRONYMS AND ABBREVIATIONS 

ASD alternative source demonstration 

CCR coal combustion residuals 

CPP Coffeen Power Plant 

DA deep aquifer 

DCU deep confining unit 

EPRI Electric Power Research Institute 

GMF Gypsum Management Facility 

GSP Gypsum Stack Pond 

GWPS groundwater protection standard 

HSU hydrostratigraphic unit 

IAC Illinois Administrative Code 

IPGC Illinois Power Generating Company 

IEPA Illinois Environmental Protection Agency 

LCU lower confining unit 

LOE line of evidence 

mg/kg milligrams per kilogram 

mg/L milligrams per liter 

ORP oxidation reduction potential 

PC principal component 

PCA principal component analysis 

PMP potential migration pathway 

RP Recycle Pond 

TDS total dissolved solids 

UA uppermost aquifer 

UCU upper confining unit 

USEPA United States Environmental Protection Agency 

XRD X-ray diffraction 

 

 



  
 
 

CPP GMF GSP_Q1 As ASD  1 August 2024 

EXECUTIVE SUMMARY 

Groundwater samples were collected at the Coffeen Power Plant (CPP) Gypsum Management 
Facility (GMF) Gypsum Stack Pond (GSP) during February 2024 for the Quarter 1, 2024 
compliance sampling event (Event 4 [E004]). They were evaluated for exceedances of the 
groundwater protection standards (GWPS) described in Title 35 of the Illinois Administrative 
Code (35 I.A.C.) § 845.600. Exceedances were identified in the following hydrostratigraphic units, 
constituents, and wells: 

Deep aquifer (potential migration pathway [PMP]) exceedances: 

 Arsenic at well G206D 

Uppermost aquifer (UA) exceedances: 

 Sulfate at well G215 

 Total dissolved solids (TDS) at well G215 

These results are similar to GWPS exceedances determined during previous quarterly monitoring 
events, with the exception of the arsenic exceedance at well G206D, which was a new exceedance 
determined after the E004 monitoring event. Sulfate and TDS GWPS exceedances at well G215 
will be addressed in accordance with 35 I.A.C. § 845.660, and an associated Corrective Measures 
Assessment (CMA) was initiated on January 14, 2024. A request to extend the 90-day CMA 
completion deadline specified in 35 I.A.C. § 845.660(a)(2) by 60 days was submitted to IEPA on 
January 2, 2024 and approved in a written response from IEPA dated January 3, 2024. The CMA 
was completed and submitted to IEPA on June 12, 2024. 

As a result of the newly identified E004 arsenic exceedance, this Alternative Source 
Demonstration (ASD) has been prepared to provide pertinent information pursuant to 35 I.A.C. 
§ 845.650(e) for the CPP GMF GSP. 

The three lines of evidence (LOEs) listed below demonstrate that the GMF GSP (and other 
regulated CCR units at the CPP) are not the source of the arsenic GWPS exceedance in well 
G206D. The arsenic exceedance is due to geochemical conditions within the deep aquifer which 
result in the mobilization of naturally occurring arsenic from site solids.  

1. GMF GSP UA compliance wells do not have arsenic GWPS exceedances or display increasing 
arsenic trends as would be expected if GMF GSP water was the source of detected arsenic 
concentrations at the deeper G206D. Further, GMF GSP CCR material contains low 
concentrations of arsenic in solid and aqueous phases. 

2. The ionic composition of G206D groundwater is different than the ionic composition of GMF 
GSP source water and does not show geochemical or statistical influence of impact from the 
GMF GSP source water. 

3. Site-specific aquifer solids analyses identified solid-phase arsenic at G206D and G275D which 
is associated with multiple reactive phases within the aquifer material. These phases are likely 
subject to natural processes of dissolution/alteration based on G206D groundwater conditions, 
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indicating that mobilization of geogenic arsenic to deep aquifer groundwater is expected, 
consistent with academic studies completed in the region.  

This information serves as the written ASD prepared in accordance with 35 I.A.C. § 845.650(e), 
demonstrating that the arsenic exceedance observed at well G206D during the Quarter 1, 2024 
sampling event (E004) was not due to the GMF GSP and is attributable to mobilization of naturally 
occurring arsenic. Therefore, assessment of corrective measures is not required for this arsenic 
exceedance at the GMF GSP. 
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1. INTRODUCTION 

Geosyntec Consultants, Inc. has prepared this alternative source demonstration (ASD) for the CCR 
Unit referred to as the “GMF Gypsum Stack Pond”, identification (ID) number (No.) 103, Illinois 
Environmental Protection Agency (IEPA) ID No. W1350150004-03, and National Inventory of 
Dams ID No. IL50579. This report has been prepared on behalf of Illinois Power Generating 
Company (IPGC), regarding the Gypsum Management Facility (GMF) Gypsum Stack Pond (GSP) 
coal combustion residuals (CCR) unit at the Coffeen Power Plant (CPP) near Coffeen, Illinois. 
This ASD was prepared in conformance with guidance provided by the Electric Power Research 
Institute (EPRI) for development of ASDs at CCR sites (EPRI 2017), and the United States 
Environmental Protection Agency (USEPA)’s Solid Waste Disposal Facility Criteria: Technical 
Manual (USEPA 1993).  

An exceedance of arsenic above the site-specific groundwater protection standard (GWPS) of 
0.010 milligrams per liter (mg/L) was identified at downgradient monitoring well G206D 
following the First Quarter 2024 sampling event (Ramboll 2024a).   

Under 35 IAC 845.650(e), the owner or operator of a CCR surface impoundment may submit a 
demonstration that a source other than the CCR surface impoundment caused the contamination, 
or that the exceedance of the GWPS resulted from error in sampling, analysis, or statistical 
evaluation, natural variation in groundwater quality, or a change in the potentiometric surface and 
groundwater flow direction.  

Pursuant to 35 IAC 845.650(e), the lines of evidence (LOEs) documented in this ASD demonstrate 
that a source other than the CPP GMF GSP CCR unit was the cause of the GWPS exceedance for 
arsenic at downgradient monitoring well G206D.  Natural variability associated with the lithology 
of the aquifer was identified as the alternative source for the detected arsenic at G206D.  

The ASD is completed pursuant to the Illinois Administrative Code (IAC) Title 35, Part 845 
(“Standards for the Disposal of CCR in Surface Impoundments”) and was completed by August 
6, 2024, within 60 days of determination of the exceedances (June 7, 2024), as required by 35 
I.A.C.§ 845.650(e).  
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2. BACKGROUND 

2.1 Site Location and Description 
The CPP property is located approximately two miles south of the city of Coffeen, Illinois, and 
bordered by two lobes of Coffeen Lake to the west, east, and south, and by agricultural land to the 
north. The location of the CCR and non-CCR impoundments are shown in Attachment 1. The 
CPP GMF GSP impoundment is located immediately to the north of the GMF Gypsum Recycle 
Pond (RP) CCR unit (Unit # 104) and east of the CPP landfill (LF).  

2.2 Description of the CCR Unit 
The GMF GSP is a 37-acre lined surface impoundment that was used to store and dispose of 
gypsum and to clarify recycled process water for plant operations from 2010 to 2021. The GMF 
GSP system was actively pumped during operation but is not currently used. IPGC ceased receipt 
of waste to the GMF GSP prior to April 11, 2021. The CCR material placed in the GMF GSP was 
generally consistent in its composition through the duration of its operational lifetime. Currently, 
the GMF RP receives and stores clear process water from the GMF GSP. The GMF GSP was 
constructed in accordance with IEPA Water Pollution Control Permit No. 2020-EO-65043 and 
includes a composite high-density polyethylene (HDPE) geomembrane liner with three feet of 
compacted clay and a groundwater underdrain system.  

The CPP LF impoundment, which is located immediately to the west of the GMF GSP 
impoundment, has a composite liner constructed in 2010. The LF has an active groundwater 
underdrain system that is currently being pumped. 

2.3 Geology and Hydrogeology 
This section provides a summary of the site geology and hydrogeology; additional detail is 
provided in the Hydrogeologic Site Characterization Report (Ramboll 2021).  

The hydrostratigraphic units (HSUs) present in the vicinity of the CPP GMF GSP consist of an 
upper confining unit (UCU), uppermost aquifer (UA), lower confining unit (LCU), deep aquifer 
(DA), and deep confining unit (DCU).  

 The UCU consists of the silty or clayey silt of the Loess Unit and the upper clayey portion 
of the Hagerstown Member.  

 The UA is predominantly sandy to gravelly silts with thin sand beds, with lithology 
identified as the Hagarstown Member.  

 The LCU is comprised primarily of sandy to silty till, with discontinuous sand lenses that 
have been identified as potential migration pathways (PMPs). The LCU includes 
lithologies identified as the Vandalia Member, Mulberry Grove Member, and Smithboro 
Member.  



  
 
 

CPP GMF GSP_Q1 As ASD  5 August 2024 

 The DA is predominantly sand and sandy silt/clay units of the Yarmouth Soil and is 
discontinuous beneath the CPP.  

 The DCU includes the lithology identified as the Banner Formation, within which the thick 
Lierle Clay is the first encountered unit.  

A geologic cross-section originally included in the Hydrogeologic Site Characterization Report 
and locator map are provided as Attachment 2. 

Vertical gradients measured throughout CPP indicate downward flow from the UA to the LCU 
and DA. Both the DA and the LCU have been identified as PMPs because of the observed 
downward gradients and the higher hydraulic conductivities measured in the DA relative to the 
UA.  

The groundwater monitoring network for the CPP GMF GSP consists of 10 monitoring wells: 8 
downgradient compliance monitoring wells (G206, G206D, G209, G212, G213, G215, G217, and 
G218) and 2 background monitoring wells (R201 and G200) (locations shown in Attachment 3). 
All network groundwater monitoring wells are screened in the UA except G206D, which is 
considered a DA PMP monitoring location that monitors the potential migration of impacts 
downward through the LCU. The only other groundwater monitoring well screened within the DA 
in the vicinity of the GMF GSP is well G275D, which is downgradient of the GMF RP (location 
shown in Attachment 3).  

The potentiometric groundwater contours and generalized groundwater flow directions at the site 
are shown in Attachment 3. Groundwater flow is generally east to southeast in the vicinity of the 
GMF GSP in the direction of the unnamed tributary. Groundwater flow directions are generally 
consistent across seasons. A key feature controlling groundwater flow elsewhere at the CPP is the 
discharge flume located between Ash Pond 1 and Ash Pond 2, which intersects shallow 
groundwater.  
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3. ALTERNATIVE SOURCE DEMONSTRATION LINES OF 
EVIDENCE 

This ASD for the arsenic GWPS exceedance at G206D is based on three LOEs. These LOEs are 
described and supported below.  

3.1 LOE #1: Arsenic Concentrations in CCR Source Material and 
Groundwater in the Vicinity of the GMF GSP Indicate that the 
Unit is Not the Source of Detected Arsenic at G206D 

3.1.1 GMF GSP Source Material Does Not Contain Elevated Arsenic 
Concentrations 

Arsenic was not detected above the reporting limit for grab samples of CCR solids collected from 
two locations at the GMF GSP (sample identifications “GSP Gypsum 1” & “GSP Gypsum 2”) in 
2021 (Attachment 4).1 These locations are anticipated to be reflective of waste placed in the GMF 
GSP because the waste deposition and treatment have been consistent over the operating period. 

CCR source water samples have been collected for total arsenic from the ‘NE Riser’ location, 
which collects contact water from process piping located in the northeast corner of the GSP, from 
March 2021 to August 2022. The USEPA considers the use of CCR source water data (which is 
often collected in the form of porewater) as the most appropriate approach to estimate constituent 
fluxes to groundwater from CCR surface impoundments. As per USEPA, “…this is because 
porewater better represents the leachate seeping from the bottom of the impoundment than 
impoundment water samples” (USEPA 2014). The arsenic concentrations reported for CCR source 
water sampling location ‘NE Riser’ have been consistently below the GWPS, as shown in Figure 
1.  

3.1.2 UA Groundwater Does Not Contain Elevated Arsenic or Increasing Arsenic 
Trends 

The GMF GSP monitoring well network consists of eight compliance wells, all of which are 
screened in the UA except for G206D, which is screened in the DA. The UA is shallower than the 
DA and would receive water migrating vertically downward before any hypothetically impacted 
water reaches the DA. Should a release from the GMF GSP have occurred resulting in the arsenic 
concentrations at G206D, elevated arsenic concentrations would first be expected in UA 
groundwater, particularly at well G206, which is screened in the UA and nested with well G206D 
(Attachment 1). Arsenic concentrations at G206 have never exceeded the GWPS and do not 
display an increasing trend (Figure 1), indicating that GMF GSP water has not migrated to the DA 

 
1 Borings were not advanced during the 2021 investigation in the GMF GSP due to safety concerns (Ramboll 2021).  
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and caused the arsenic concentrations at G206D. Further, no arsenic GWPS exceedances have 
been confirmed at any GMF GSP UA compliance wells to date.  

3.1.3 G206D Arsenic Concentrations are Consistent with Geologically Comparable 
Glacial Drift Material 

The aqueous arsenic concentrations observed at G206D are consistent with other samples collected 
from the shallow glacial drift materials within which G206D is screened, as documented by the 
United States Geological Survey’s (USGS’s) study of arsenic in Illinois groundwater (Warner 
2001; Warner et al., 2003), which is provided in Attachment 5.  Based on this study, estimated 
arsenic concentrations within glacial materials in the area of Montgomery County, Illinois where 
the CPP is located can range from 0.005 to 0.025 mg/L (Figure 2). Arsenic concentrations 
observed at G206D from March 30, 2021 through February 16, 2024 (i.e., Event 004 exceedance 
date) ranged from 0.0024 to 0.0184 mg/L, which is within the estimated range of naturally 
occurring arsenic in groundwater for this area of Illinois. This is evidence that the arsenic 
concentrations reported at G206D are within the expected concentrations for the area.  

3.1.4 Arsenic Concentration Trends Do Not Match Other More Mobile Potential 
Source Constituents 

A comparison of boron concentrations between background and compliance monitoring wells to 
source water was conducted to assess whether boron trends were similar or divergent relative to 
arsenic. Boron is a geochemically conservative parameter that is not significantly attenuated during 
advective flow. Concentrations of boron in groundwater are unlikely to be modified as a result of 
geochemical processes such as mineral precipitation/dissolution, ion exchange, or oxidation-
reduction (redox) conditions; variations in aqueous arsenic concentrations are more likely to be 
affected from these processes given its higher redox and pH sensitivity.  

Boron concentrations in the CCR source water are more than two orders of magnitude greater than 
those reported in groundwater at G206D (Figure 3). If a release from the GMF GSP to 
groundwater had occurred, physical mixing would occur and boron concentrations in 
downgradient groundwater would be expected to increase because the boron source water 
concentrations are multiple orders of magnitude higher than boron concentrations in the 
groundwater. Boron concentrations in groundwater at G206D appear stable since monitoring 
began in 2021 (Figure 3). If the GMF GSP was the source, the increasing trend of arsenic 
concentrations should be matched with increasing boron concentrations, and it is not. The stability 
in boron concentrations at G206D compared to arsenic trends provides additional evidence that 
the arsenic exceedance detected at this well is not attributable to the GMF GSP unit.  

Additionally, should a release from the GMF GSP have occurred, elevated boron concentrations 
would first be expected in UA groundwater, particularly at well G206, which is screened in the 
UA and nested with well G206D (Attachment 1). Boron concentrations at G206 have never 
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exceeded the GWPS of 2 mg/L and do not display an increasing trend (Figure 3), indicating that 
GMF GSP water has not migrated to the DA. 

A review of hydrogeological conditions at the Site found that the other regulated units at the Site 
(i.e., Ash Pond 1, Ash Pond 2, and the GMF RP) and the Landfill are also not anticipated to 
influence the arsenic concentrations at G206D based on the following observations: 

 The Landfill is not a potential source because it is on the opposite side of a groundwater 
divide located between the Landfill and G206D. Groundwater elevations are primarily 
controlled by surface topography, geologic unit topography, and surface water levels 
within Coffeen Lake and the Unnamed Tributary. Overall groundwater flow within the 
uppermost aquifer reflects surface water flow and is divided towards the eastern and 
western lobes of Coffeen Lake, as shown by the map provided as Attachment 6. The 
groundwater divide runs approximately through the center of the CPP, with groundwater 
east of the divide flowing east to southeast towards the unnamed tributary or the eastern 
lobe and groundwater west of the divide flowing west to southwest towards the western 
lobe. The groundwater divide runs north-to-south between the Landfill and GMF GSP, and 
groundwater flow is directed from the Landfill to the west. G206D is on the east side of 
the groundwater divide, separate from the Landfill on the west side, indicating any potential 
release from the would not flow toward G206D and is not a potential source 

 The nearest CCR SIs (Ash Pond 2 and the GMF RP) are hydraulically downgradient from 
G206D as shown on the contour map provided as Attachment 3. Groundwater flows east 
from Ash Pond 2 towards the unnamed tributary and south from Ash Pond 2 towards the 
former discharge flume which intersects shallow groundwater (location shown on 
Attachment 6). Groundwater flows east from the GMF RP towards the unnamed tributary. 
Therefore, Ash Pond 2 and the GMF RP could not impact G206D groundwater because it 
is upgradient.  

 Ash Pond 1 is located farther downgradient from Ash Pond 2 and is across a hydraulic 
barrier, the former discharge flume. This barrier, which intersects groundwater, prevents 
groundwater from Ash Pond 1 flowing north to G206D due to the lower observed surface 
water elevations in the discharge flume and the eastern lobe of Coffeen Lake as shown in 
Attachments 3 and 6. 

3.2 LOE #2: Groundwater at G206D Has a Distinct Ionic Composition 
and is Different than the GMF GSP Source Water.  

The groundwater at G206D has a distinct ionic composition compared to the GMF GSP source 
water and is geochemically stable, suggesting that G206D is not affected by the GMF GSP. A 
Piper diagram, which illustrates the relative concentration of major cations and anions in 
groundwater samples, shows that the anion composition of groundwater at G206D appears to be 
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predominantly carbonate alkalinity, whereas the cation distribution is relatively even between 
monovalent (sodium and potassium) and divalent (calcium and magnesium) species (Figure 4). 
This groundwater composition is different from the GMF GSP source water composition (NE 
Riser), which tends to have greater relative contributions of sulfate and magnesium. G206D, which 
is screened within the DA, is more similar in composition to background locations G200 and R201, 
even though they are screened in the UA HSU. In fact, a mixture of pore water with underlying 
groundwater would be expected to plot on a ‘mixing line’ connecting the pore water points to the 
shallow groundwater points.  If 206D resulted from a release, it should plot on that line, but in fact 
it plots in the opposite direction. 

Advanced statistical analyses were used to evaluate the similarity or dissimilarity among different 
groundwater samples or groups based on a broad suite of analytes. Dimensional reduction 
techniques, such as principal component analysis (PCA), are especially effective in identifying the 
analytes responsible for statistical differences between samples and revealing underlying patterns 
related to environmental factors, contamination sources, or other natural characteristics of the Site. 
Clustering methods were utilized with PCA to group samples based on their combined chemical 
composition through maximizing intra-group similarity and minimizing inter-group similarity. 

PCA is often used to simplify large datasets with multiple variables by creating new uncorrelated 
variables known as principal components (PCs). The PCs are linear combinations of the original 
variables; the first few PCs typically capture most of the variation within the dataset. Factor 
loadings are calculated based on the correlation between PCs and the original variables. 
Consequently, variables with notably higher positive or negative factor loadings are main drivers 
of similarity or dissimilarity and clustering of samples. Factor scores are calculated based on the 
correlation between the combined chemical composition of each sample and the PCs.  

Samples with similar chemical compositions show similar factor scores and tend to cluster together 
on a PCA plot. In this evaluation, the dataset used for PCA included 101 groundwater samples 
collected between 2021 and 2024 from upgradient wells (G200 and R201), downgradient wells 
(G206, G206D, G209, G212, G213, G215, G217, G218, and G275D) and the source water 
sampling location (Ne Riser).2  

The CCR pore water chemistry is significantly different from that of the monitoring wells (e.g., 
boron concentration in pore water was 41.86 ± 3.0 mg/L compared to 0.11 ± 0.23 mg/L in the rest 
of the wells; see Figure 3). Therefore, the total variability in the dataset is expected to be 
dominated by the greater variance of CCR signatures between pore water and the rest of the wells, 
potentially obscuring the variabilities in samples from monitoring wells. As such, two parallel 
scenarios – one with and one without porewater samples - were evaluated.  

 
2 Analytes included in this PCA include alkalinity, arsenic, boron, pH, barium, chloride, calcium, magnesium, ORP, 
potassium, sodium, sulfate, TDS and fluoride. The complete dataset used for PCA analysis is provided with this 
submission as Attachment 7.  
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The results from the PCA evaluation without porewater are discussed first and shown in Figures 
5 to 8. PCA requires that input variables have similar scales of measurement and variances. 
Consequently, data were standardized by scaling to unit variance prior to performing PCA.  

The fraction of total variation explained by each PC is shown in Figure 5, with the first two PCs 
accounting for approximately 67 percent [%] of the total variation in the datasets. Additionally, 
the quality of representation of each variable is presented in Figure 6. As illustrated in Figure 6, 
the first dimension is dominated by magnesium, calcium, TDS, sulfate, boron, potassium, and 
chloride, while the second dimension is dominated by arsenic, barium, alkalinity, fluoride, 
chloride, and sodium. Figure 6 further shows that the contribution of all variables to the first two 
principal components exceeded the anticipated value from uniform contributions, confirming that 
these PCs capture the majority of the variability of most constituents in the dataset. 

PCA results are often visualized using biplots where samples are projected onto the first two PCs 
(i.e., factor scores), and factor loadings are represented as vectors. The closer the data points are 
on the graph, the greater the similarity in their chemical composition. The result from this 
evaluation is shown on Figure 7, where the samples acquired from the UA are dark green, and 
samples from the DA are orange.  

The biplot shows that the DA samples cluster separately from the UA samples collected from 
background or downgradient suggesting lithography as the main driver for chemistry of samples. 
Additionally, G215, which exhibits impacts from the GMF GSP CCR source (Ramboll 2024b) 
clusters separately than the DA samples, as illustrated via the extent of the orange (DA) and dark 
green (G215) ellipses which represent the 95% confidence interval of the distribution. Distinct 
clusters of DA wells separate from G215 further confirms that DA wells are not impacted by 
porewater. Furthermore, the factor loadings, represented as vectors on the biplot, suggest that 
higher levels of constituents such as barium, bicarbonate, arsenic and lower redox (more reducing 
conditions) drive the chemical composition of DA samples.  

Clustering was further explored using Ward’s hierarchical clustering method, a distance measure 
employed in agglomerative algorithms and commonly applied in hydrogeochemical studies. The 
analysis was performed on a scaled and centered dataset. The results from clustering (Figure 8) 
align with the findings from the PCA biplot, with the DA samples showing distinct clusters than 
the G215 samples and other background or downgradient UA samples. Therefore, the chemical 
composition of G206D is influenced by the native lithology rather than by impacts from the GMF 
Gypsum Stack Pond. This finding is further supported by the results of the evaluations with 
porewater samples included, which are presented in Attachment 8. The PCA biplot (Attachment 
8a) and cluster dendrogram (Attachment 8b) indicated a distinct cluster of porewater separate 
from the groundwater samples.   
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3.3 LOE #3: Arsenic Occurs Naturally in the Glacial Till of the Deep 
Aquifer and is Mobilized to Groundwater due to Geochemical 
Conditions.  

Solid phase analyses identified arsenic within the glacial till of the deep aquifer at the Site, 
providing evidence of naturally occurring arsenic within the mineral matrix of the aquifer. The 
presence of arsenic within the solid phase of the deep aquifer (i.e., glacial till) allows for potential 
contribution of arsenic to groundwater through mobilization due to geochemical conditions. The 
USGS specifically identified mobilization of coprecipitated arsenic from aquifer solids as buried 
glacial environments become more reducing as a potential source of arsenic concentrations above 
drinking water standards in Illinois groundwater (Warner et al, 2003; provided as Attachment 5).  

Site-specific aquifer solids were analyzed to evaluate whether subsurface material in the vicinity 
of the GMF GSP may account for reported arsenic concentrations in groundwater. Samples were 
submitted for analyses of total arsenic and arsenic distribution within the aquifer solids using 
sequential extraction procedure (SEP) and for mineralogy using X-ray diffraction (XRD).   

Geosyntec collected aquifer solids samples near DA wells G206D (downgradient of the GMF 
GSP) and G275D (downgradient of the GMF RP) during a field event completed in March 2024.  
Field observations of the sample lithologies (provided in Table 1) are also provided in the relevant 
boring logs (Attachment 9). Additional aquifer solid samples were collected near well G200, 
which is screened in the UA and is located to the north (i.e., upgradient) of both the GMF GSP 
and RP (location shown on Attachment 3), and G215, downgradient of the GMF GSP, in 2021.3 
Samples were obtained from depths representing the screened interval of the nearby well at each 
boring location. Boring logs and monitoring well construction information for the adjacent wells 
are provided in Attachment 10.  

SEP is an analytical technique used to infer associations between constituents and different classes 
of solids (Tessier et al., 1979). SEP uses progressively stronger reagents to solubilize metals from 
specific phases within the solid matrix. These classes of solids are identified based on their 
solubility under different reagents and include the exchangeable fraction (i.e., the most labile), the 
carbonate-bound fraction, the fraction associated with amorphous (non-crystalline) metal oxides 
such as iron oxides, the crystalline iron/manganese oxide-bound fraction, the organic matter-bound 
fraction, the fraction assumed to be associated with sulfides, and the residual fraction (i.e., the most 
recalcitrant).  

To evaluate data quality in an SEP analysis, first the sum of individual extraction steps from the 
SEP was compared to the total arsenic concentration to verify that total arsenic recovery from SEP 
methods is similar to total arsenic analytical results. The sum of the SEP is not expected to be 

 
3Aquifer solid samples were also collected from near wells G311, G306, G316, and G313 during the August 2021 field effort. 
Results for these samples are excluded from subsequent results tables and discussion to emphasize relevant findings; however, SEP 
results for these locations are included in Attachment 11. 
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exactly equal to the total metals analysis but should be generally consistent with the total metals 
result.  

Results for total and SEP analyses of arsenic in these samples are presented in Table 1, and the 
analytical laboratory reports are provided as Attachment 11. The total arsenic concentrations 
ranged from 4.4 to 21 milligrams per kilograms of soil (mg/kg). The summed concentrations of 
arsenic from the SEP analyses ranged from 3.9 to 13 mg/kg. The results were generally consistent 
between the total metals analyses and the summed SEP steps, except for results from the samples 
from SB-275D (46-48 ft.), which reported 5.3 mg/kg total arsenic against a summed SEP total of 
10 mg/kg, and SB-215 (23-24.5 ft.), which reported 21.0 mg/kg total arsenic against a summed 
SEP total of 13 mg/kg. The difference might be due to heterogeneity in the two analytical aliquots, 
as reproducibility of analytical data for duplicate samples for solids is often poor. The total arsenic 
result reported for SB-275D (46-48 ft.) may be considered biased low and the total arsenic result 
reported for SB-215 may be considered biased high; all other results indicate good metals recovery 
and data quality. These results indicate that arsenic is naturally present in both background and 
downgradient (compliance well) solid-phase samples at the Site. Total arsenic concentrations at 
all locations were higher than those observed in the CCR solids materials (Attachment 4).  

The largest fraction of arsenic in most samples analyzed via SEP was associated with the fraction 
assumed to be sulfides (18-55%), which is more recalcitrant than the other reactive fractions (i.e., 
all fractions excluding residual metals) (Table 1). Additional arsenic fractions are associated with: 

  the residual metals fraction bound within the aluminosilicate mineral crystal lattice (23-
37%),  

  the crystalline oxyhydroxide fraction (4-25%),  

  the organic fraction (0-27%), and  

  the non-crystalline metals fraction (2-23%).  

Amorphous and crystalline iron oxides are assumed to be associated with the non-crystalline 
metals fraction and the oxyhydroxide fraction, respectively. Arsenic is known to become 
incorporated into the mineral structure of aquifer materials through co-precipitation with iron-
bearing minerals, and is commonly sorbed to organic matter, clay minerals, and iron 
oxyhydroxides in the aquifer (Thomas et al. 2005).  

Mineralogical analyses were completed using XRD to characterize the mineralogy of the aquifer 
solids to evaluate specific mineral-water interactions which may affect arsenic in groundwater. 
Mineralogy results are provided in Table 2 and the laboratory analytical reports are included in 
Attachment 12. Mineralogy of the analyzed samples consists primarily of quartz, carbonate 
minerals (dolomite and calcite), feldspar minerals (albite and microcline), clay minerals (kaolinite, 
chlorite, montmorillonite, and illite), sulfide mineral pyrite and oxide mineral anatase. Sulfide 
minerals were identified via XRD at low percentage by weight within the DA samples but were 
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not identified in either UA sample. Arsenic substitution into pyrite is a well-known phenomenon 
(Raju 2022), indicating that the DA contains a greater mass of pyrite capable of containing 
potentially mobilizable arsenic.  

In soils and sediments, arsenic redox chemistry (and as a result, arsenic mobilization to 
groundwater) is well-studied and linked to iron cycling (Giménez et al. 2007; Gubler and 
ThomasArrigo 2021). Generally, arsenic and iron are both redox sensitive elements that tend to be 
mobilized under more reducing groundwater conditions (Smedley and Kinniburgh 2002). Iron is 
mainly present in groundwater in two forms, reduced Fe(II) and oxidized Fe(III). In natural 
aqueous environments at pH 3 to 9, arsenic is primarily found as either the more oxidized species 
arsenate (As(V)) or the more reduced species arsenite (As(III)) (Smedley and Kinniburgh 2002). 
Under more oxidizing conditions, arsenic is typically present as As(V), which has a high sorption 
affinity to mixed valence and/or Fe(III)-oxyhydroxides such as magnetite or ferrihydrite (Dixit 
and Hering 2003; Sun et al. 2018).  

Pourbaix diagrams were prepared for arsenic (Figure 9) and iron (Figure 10) using conditions at 
DA well G206D to illustrate the thermodynamic stability (range of conditions in which a species 
is stable) of different minerals or chemical species in an aqueous solution as a function of both pH 
and redox conditions.4 Figure 9 indicates a distinct separation between DA groundwater (wells 
G206D and G275D) and UA groundwater (wells G200 and R201), with DA groundwater plotting 
nearer to the stability boundary representing equilibrium between arsenate (As(V)) and more 
mobile arsenite (As(III)). Stability of aqueous arsenite in DA groundwater is supported by arsenic 
speciation analytical results of groundwater from DA well G206D, which found that 81% percent 
of the detected arsenic was present as arsenite species (Table 3; Attachment 13).  

In addition to arsenic speciation distribution, dissolution of iron oxide minerals can result in 
mobilization of arsenic to groundwater due to the release of coprecipitated and/or sorbed arsenic, 
consistent with the mechanism proposed by USGS (Warner et al. 2003). Figure 10 demonstrates 
that DA groundwater plots on the stability boundary between amorphous iron oxide phase Fe(OH)3 
and aqueous Fe2+, whereas UA groundwater indicates stability of solid-phase iron. Should iron-
oxide be present within the DA, iron equilibrium between Fe(OH)3 and aqueous Fe2+ would likely 
result in partial reductive dissolution of iron oxide material and subsequent release of co-
precipitated arsenic. Although iron oxyhydroxide minerals were not identified in DA aquifer solids 
samples via XRD, SEP analyses of these samples indicated notable components of arsenic 
associated with these materials (Table 1), indicating that iron oxyhydroxides are likely present 
either as amorphous (non-crystalline) material which is unable to be detected by XRD, or as 
crystalline mineral phases at abundances below the XRD detection limit.  

 
4 Redox conditions are expressed in Pourbaix diagrams as redox potential (Eh) in units of volts. Eh values for 
groundwater samples are calculated from ORP measures collected in the field. Field ORP measurements were 
converted to Eh by adding +200 millivolts to correct for the Ag/AgCl electrode. 
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Likewise, dissolution of iron sulfide minerals such as pyrite would also result in the release of co-
precipitated arsenic to groundwater (Raju 2022). Pyrite is not predicted to be stable under 
conditions in either the DA or the UA (Figure 10); however, pyrite was detected in aquifer solids 
within the DA. Dissolution of this pyrite is thermodynamically favored based on geochemical 
conditions at well G206D and constitutes an additional arsenic mobilization mechanism. The lack 
of detected pyrite at UA wells G215 and G200 partially explains the lower aqueous arsenic 
concentrations observed at these wells relative to G206D. 
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4. CONCLUSIONS 

It has been demonstrated that the arsenic GWPS exceedance at G206D is not caused by a release 
from the GMF GSP CCR unit, but instead is attributed to a source other than the GMF GSP. The 
following summarizes the three LOEs used to support this demonstration: 

1. GMF GSP UA compliance wells do not have arsenic GWPS exceedances or display 
increasing arsenic trends as would be expected if GMF GSP water was the source of 
detected arsenic concentrations at the deeper G206D. Further, GMF GSP CCR material 
contains low concentrations of arsenic in solid and aqueous phases.  

2. The ionic composition of G206D groundwater is different than the ionic composition of 
GMF GSP source water and does not show geochemical or statistical influence of impact 
from the GMF GSP source water. 

Consequently, if the geochemical signatures are different, then the source of arsenic is not 
the GMF GSP. 

3. Site-specific aquifer solids analyses identified solid-phase arsenic at G206D and G275D 
which is associated with multiple reactive phases within the aquifer material. These phases 
are likely subject to natural processes of dissolution/alteration based on G206D 
groundwater conditions, indicating that mobilization of geogenic arsenic to deep aquifer 
groundwater is expected, consistent with academic studies completed in the region.  

The alternative source of arsenic is naturally occurring arsenic in the glacial till which is mobilized 
to groundwater.  

This demonstration meets the expectations in both 35 IAC 845.650(e) and the technical manual 
for the Municipal Solid Waste Landfill federal regulatory program (Code of Federal Regulations, 
Title 40, Section 258) that a statistically significant increase may result from natural variation in 
groundwater quality.  

The information serves as the written ASD prepared in accordance with 35 IAC 845.650(e) 
demonstrating that the GWPS exceedance for arsenic at G206D is not due to the GMF GSP CCR 
unit. Therefore, implementation of corrective measures is not required for arsenic at the GMF GSP 
CCR unit.  
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Table 1.  Arsenic SEP Results Summary
Coffeen Power Plant - GMF Gypsum Stack Pond

Geosyntec Consultants, Inc.

SEP Fraction SEP Reagent Concentration % of Total Concentration % of Total Concentration % of Total Concentration % of Total Concentration % of Total Concentration % of Total

Exchangeable Metals Fraction MgSO4 <2.3 -- <2.4 -- <2.3 -- <2.1 -- <2.3 -- <2.4 --

Metals Bound to Carbonates 
Fraction Sodium acetate, acetic acid <1.7 -- <1.8 -- <1.7 -- <1.6 -- <1.7 -- <1.8 --

Non-crystalline Materials 
Fraction Ammonium oxalate (pH 3) 1.0 18% 0.55 J 6% 1.2 12% 0.92 24% 0.30 J 2% 0.37 J 6%

Metals Bound to Crystalline 
Metal Hydroxide Fraction

Hydroxylamine HCl and 
acetic acid

1.00 18% 2.2 25% 0.66 7% 0.41 J 11% 0.55 J 4% 0.87 14%

Bound to Organic Material 
Fraction

5% sodium hypochlorite 
(pH 9.5)

<8.5 -- 2.3 J 26% 2.7 J 27% <7.8 -- 3.2 J 25% <8.8 --

Metals Bound to Acid/Sulfide 
Fraction

HNO3, HCl, and H2O 1.7 31% 1.6 18% 3.2 32% 1.5 38% 7.1 55% 3.3 54%

Residual Metals Fraction
HF, HNO3, HCL, and 

H3BO3
1.8 33% 2.0 23% 2.3 23% 1.1 28% 2.3 18% 1.6 B 26%

5.5 100% 8.7 100% 10 100% 3.9 100% 13 100% 6.1 100%

Notes:
SEP - sequential extraction procedure
ft bgs - feet below ground surface
All results shown in miligram of arsenic per kilogram of soil (mg/kg).
Total arsenic was analyzed using aqua regia digest, ICP-MS.
Non-detect values are shown as less than the reporting limit. 
The arsenic fraction associated with each SEP phase is shown.
% of total arsenic is calculated from the sum of the SEP fractions.
B data qualifier - compound was found in the blank and sample.

SEP Results

SEP Total

Total Arsenic 4.4 8.4 5.3 7.5

Field Boring Log Description Stiff/Hard Dark Gray Clay Dark Gray Clay, Staining Stiff/Hard Dark Gray Clay

Adjacent Well G206D G206D G275D G200

Gray Silty Clay

Upper Aquifer
Location Downgradient Downgradient Downgradient Background

Sample Depth (ft bgs) (45-47) (56-57) (46-48) (14-15)
Soil Boring Location SB-206D SB-206D SB-275D SB200SB-275D SB-215

(50-53)
Downgradient

G275D
White/Gray Poorly Graded 

Sand
4.5

Aquifer Deep Aquifer Deep Aquifer Deep Aquifer Deep Aquifer

(23-24.5)

G215

21.0

Upper Aquifer
Downgradient

Very Silty Clay with Sand and 
Gravel



Table 2 - Summary of X-Ray Diffraction Analysis
Coffeen Power Plant - GMF Gypsum Stack Pond

Geosyntec Consultants, Inc.

SB-206D SB-206D SB-275D SB-275D SB-215 SB-200
(45-47) (56-57) (46-48) (50-53) (23-24.5) (14-15)

Downgradient Downgradient Downgradient Upgradient Downgradient Upgradient
Deep Aquifer Deep Aquifer Deep Aquifer Deep Aquifer Upper Aquifer Upper Aquifer

G206D G206D G275D G275D G215 G200

Stiff/Hard Dark Gray Clay Dark Gray Clay, Staining Stiff/Hard Dark Gray Clay White/Gray Poorly Graded 
Sand

Very Silty Clay with Sand and 
Gravel Gray Silty Clay

Mineral/Compound Formula Mineral Type (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)
Quartz SiO2 Silicate 50.3 62.6 48.7 58.4 53.1 53.1
Albite NaAlSi3O8 Feldspar 7.9 8.4 10.3 6.2 9.0 8.0

Microcline KAlSi3O8 Feldspar 7.8 8.6 7.5 5.7 6.2 6.4
Calcite CaCO3 Carbonate 3.4 -- 2.9 4.3 4.5 3.3

Dolomite CaMg(CO3)2 Carbonate 14.3 -- 13.5 17.8 12.9 18.2
Actinolite Ca2(Mg,Fe)5Si8O22(OH)2 Amphibole 0.2 -- 0.1 0.0 -- --
Muscovite KAl2(AlSi3O10)(OH)2 Mica 9.8 -- 8.4 4.0 -- --
Kaolinite Al2Si2O5(OH)4 Clay 3.9 8.5 3.8 1.1 -- --
Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8 Clay 2.2 -- 4.0 1.3 0.8 2.1

Montmorillonite (Na,Ca)0.3(Al,Mg)2Si4O10(OH)2ꞏ10H2O Clay -- 3.8 -- -- -- --
Illite K(Al,Mg,Fe)2(Si,Al)4O10(OH)2 Clay -- 7.3 -- -- -- --

Pyrite Sulfide 0.1 -- 0.2 0.1 -- --
Anatase Oxide -- 0.8 -- -- -- --

Hydroxylapatite Ca5(PO4)3(OH) Phosphate -- -- 0.7 1.1 -- --
Diopside CaMgSi2O6 Pyroxene -- -- -- -- 4.1 3.8
Ankerite CaFe(CO3)2 Carbonate -- -- -- -- 4.3 5.2

6.1 19.6 7.8 2.4 0.8 2.1

Notes
Sample depth is shown in feet below ground surface (ft bgs).
wt %: percentage by weight

Field Boring Log Description

Clay Minerals Total

Aquifer

Field Boring Location
Sample Depth (ft bgs)

Location

Adjacent Well

FeS2

TiO2



Table 3. Arsenic Groundwater Speciation Results Summary
Coffeen Power Plant - GMF Gypsum Stack Pond

Geosyntec Consultants, Inc.

Arsenic Species Concentration % of Total

As(III) (Arsenite) 8.16 81%

As(V) (Arsenate) 0.905 9%

DMAs (Dimethylarsonate) <0.050 --

MMAs (Monomethylarsenate) <0.040 --

Unknown Arsenic Species 1.05 10%

10.1 100%

Notes:
All results shown in micrograms per liter (µg/L). 
Non-detect values are shown as less than the method detection limit. 
% of total arsenic is calculated from the sum of the arsenic speciation total.

Arsenic Total

Location Downgradient
Sample Date 3/26/2024

Monitoring Well Location G206D
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Notes: Arsenic concentrations are shown in 

milligrams per liter (mg/L). Upgradient wells 

G200 and R201 are shown as dashed lines. UA 

wells are represented with circles and DA well 

G206D represented with square symbology.  Figure 

1 

Arsenic Time Series Graph 
Coffeen GMF Gypsum Stack Pond

Columbus, Ohio July 2024 



  
Note: Figure is modified from Warner, K. L., 

Martin, A., & Arnold, T. L. 2003. Arsenic 
in Illinois ground water — community and 
private supplies. Water-Resources 
Investigations Report, 2003-4103.  

 

 
Figure 
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Estimated Illinois Arsenic Distribution 
Coffeen GMF Gypsum Stack Pond 

Columbus, Ohio August 2024 



Notes: Boron concentrations are shown in 

milligrams per liter (mg/L). Upgradient wells 

G200 and R201 are shown as dashed lines. UA 

wells are represented with circles and DA well 

G206D represented with square symbology. Figure 

3 

Boron Time Series Graph 
Coffeen GMF Gypsum Stack Pond

Columbus, Ohio July 2024



Notes:  Upgradient UA wells G200 and R201 are shown 

as hollow symbols, DA well G206D is shown with blue 

symbology, and GMF GSP source water (i.e., NE Riser), is 

shown with red symbology. Black dashed lines represent 

mixing lines associated with variable proportion mixes 

between average NE Riser and background monitoring well 

groundwater compositions. 

meq/kg: milliequivalents per kilogram 

Figure 

4 

Piper Diagram 
Coffeen GMF Gypsum Stack Pond

Columbus, Ohio August 2024



Notes: 

1. Samples collected from (i) Uppermost Aquifer

Unit wells G200, G206, G209, G212, G213,

G215, G217, G218, R201, and (ii) Deep

Aquifer Unit wells G206D and G275D. Figure 

5 

PCA Analysis (Without Pore Water) – Quality 
of Representation of Principal Components 

Coffeen GMF Recycle Pond

Columbus, Ohio July 2024



Notes: 

1. The dashed red line represents the anticipated value for uniform contribution. The

constituents with a contribution exceeding the reference line are considered significant in

its contribution to each PC (principal component).

Contribution of Variables to First Two 

Principal Components (Without Pore Water)
Coffeen GMF Gypsum Stack Pond 

Figure 

6 

Columbus, Ohio July 2024

Contribution of Variables to PC-1 Contribution of Variables to PC-2



Notes: 
1. The arrows signify the correlations between the constituents and

the principal components.

2. Deep Aquifer Unit = Orange
Uppermost Aquifer Unit = Dark Green

3. The background samples are represented with hollow symbols.

4. The ellipses contain data points within the 95% confidence interval

and shows distinct clusters of Deep Aquifer samples (orange

ellipse) and impacted G215 samples (dark green ellipse).

Figure 

7 

Principal Component Analysis Biplot

(Without Pore Water)
Coffeen GMF Gypsum Stack Pond

Columbus, Ohio July 2024



 

Notes: 
1. The cluster analysis used Euclidean distances as the similarity measure and Ward’s method as

the clustering algorithm.

2. In the dendrogram, samples on the same branch are more similar to each other. The samples with

the highest similarity are on the closest branches.

3. The boxes around the branches represent the four clusters into which samples grouped.

4. UA and DA refer to Uppermost Aquifer Unit and Deep Aquifer Unit respectively.
Figure 

8 

Columbus, Ohio July 2024

Dendrogram Graph from Cluster Analysis

(Without Pore Water)
Coffeen GMF Gypsum Stack Pond 
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Notes: Groundwater concentrations of major cations and 
anions at G206D collected in 2024 were used to establish 
baseline conditions for the diagram. Q1 2024 data appeared 
anomalous based on the historical range of ORP values, so 
Q2 2024 field data are shown instead. While G275D is 
located in the GMF Recycle Pond, it is screened within the 
deep aquifer, similar to G206D. Diagram species above the 
dashed blue line represent As(V) species, whereas species 
below the dashed line are As (III) species.  

Figure 

 9 

Arsenic Eh-pH Diagram 
Coffeen GMF Gypsum Stack Pond 

Columbus, Ohio August 2024



Notes:  Groundwater concentrations of major 

cations and anions at G206D collected in 2024 

were used to establish baseline conditions for the 

diagram. Q1 2024 data appeared anomalous 

based on the historical range of ORP values, so 

Q2 2024 field data are shown instead. While 

G275D is located near the GMF Recycle Pond, it 

is screened within the deep aquifer, similar to 

G206D. 

Figure 

10 

Iron Eh-pH Diagram 
Coffeen GMF Gypsum Stack Pond

Columbus, Ohio August 2024
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Relevant Sampling Locations 
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St. Louis August 2024

Note:
-G275D is not associated with the Gypsum Stack Pond monitoring well network.
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ATTACHMENT 2 

Geologic Cross Section
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TABLE 2-2.  ANALYTICAL RESULTS
HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
COFFEEN POWER PLANT
GMF GYPSUM STACK POND
COFFEEN, ILLINOIS 

Sample 
Location

Sample 
Depth 

(ft BGS)
Sample 

Date
Antimony 
(mg/kg)

Arsenic 
(mg/kg)

Barium 
(mg/kg)

Beryllium 
(mg/kg)

Boron 
(mg/kg)

Cadmium 
(mg/kg)

Calcium 
(mg/kg)

Chloride 
(mg/kg)

Chromium 
(mg/kg)

Cobalt 
(mg/kg)

Fluoride 
(mg/kg)

Lead 
(mg/kg)

Lithium 
(mg/kg)

Mercury 
(mg/kg)

Molybdenum 
(mg/kg)

Selenium 
(mg/kg)

Sulfate 
(mg/kg)

Thallium 
(mg/kg)

GSP 
Gypsum 1 0-0 01/29/2021 <1.5 <0.51 6.6 <0.51 13 <0.51 -- 25 <2 <1 13 0.67 <2.6 <0.1 1.2 <0.51 19000 <0.51

GSP 
Gypsum 2 0-0 03/09/2021 <3 <1 13 <1 <10 <1 130000 260 <4 <2 7.6 <1 <5 -- <1 <1 15000 <1

Notes:
< = concentration is less than the concentration shown, which corresponds to the reporting limit for the method.
-- = data not available
BGS = below ground surface

generated 10/05/2021, 2:11:53 PM CDT

mg/kg = milligrams per kilogram



PDC Laboratories, Inc.
PROFESSIONAL � DEPENDABLE � COMMITTED

February 23, 2021

Dear Rhonald Hasenyager:

Please find enclosed the analytical results for the 6 sample(s) the laboratory received on 1/29/21  4:12 pm and logged 

in under work order EA04870. All testing is performed according to our current TNI accreditations unless otherwise 

noted. This report cannot be reproduced, except in full, without the written permission of PDC Laboratories, Inc.

If you have any questions regarding your report, please contact your project manager. Quality and timely data is of the 

utmost importance to us.

PDC Laboratories, Inc. appreciates the opportunity to provide you with analytical expertise. We are always trying to 

improve our customer service and we welcome you to contact the Director of Client Services, Lisa Grant, with any 

feedback you have about your experience with our laboratory at 309-683-1764 or lgrant@pdclab.com.

Sincerely,

Gail Schindler

Project Manager

(309) 692-9688 x1716

gschindler@pdclab.com

Rhonald Hasenyager

Hanson Professional Services, Inc.

1525 South Sixth Street

Springfield, IL 62703-2886

HANSON VISTRA SOILRE:

www.pdclab.comCustomer #: 2550141

Page 1 of 14Page 1 of 46



PDC Laboratories, Inc.

Items not applicable will be marked as in compliance

SAMPLE RECEIPT CHECK LIST

EA04870Work Order

COC present upon sample receipt

COC completed & legible

Sampler name & signature present

Unique sample IDs assigned

Sample collection location recorded

Date & time collected recorded on COC

Relinquished by client signature on COC

COC & labels match

Sample labels are legible

Appropriate bottle(s) received

Sufficient sample volume received

Sample containers recieved undamaged

Zero headspace, <6 mm present in VOA vials

Trip blank(s) received

All non-field analyses received within holding times

Short hold time analysis

Case narrative provided

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

NO

YES

NO

YES

Samples received within temperature compliance when applicableYES

NO

Current PDC COC submitted

www.pdclab.comCustomer #: 2550141

Page 2 of 14Page 2 of 46



PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-01

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:00

G275D - S1

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - A & L Great Lakes Laboratory

22.95 meq/100g SubcontractedCation Exchange Capacity - 

subcontracted

11

Sample: EA04870-02

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:30

G275D - S2

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - A & L Great Lakes Laboratory

7.93 meq/100g SubcontractedCation Exchange Capacity - 

subcontracted

11

Sample: EA04870-03

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - A & L Great Lakes Laboratory

9.25 meq/100g SubcontractedCation Exchange Capacity - 

subcontracted

11

Sample: EA04870-04

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - A & L Great Lakes Laboratory

9.63 meq/100g SubcontractedCation Exchange Capacity - 

subcontracted

11

www.pdclab.comCustomer #: 2550141
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-06

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:15

GYPSUM

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - A & L Great Lakes Laboratory

0.41 meq/100g SubcontractedCation Exchange Capacity - 

subcontracted

11

ANALYTICAL RESULTS

Sample: EA04870-01

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:00

G275D - S1

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

General Chemistry - Eurofins Eaton Analytical, Inc. - Lancaster, PA

603 mg/kg SM 5310C 2000Total Organic Carbon (TOC) 02/10/21 15:534111.37

Sample: EA04870-02

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:30

G275D - S2

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

General Chemistry - Eurofins Eaton Analytical, Inc. - Lancaster, PA

11200 mg/kg SM 5310C 2000Total Organic Carbon (TOC) 02/11/21 18:3819906.62

Sample: EA04870-03

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

General Chemistry - Eurofins Eaton Analytical, Inc. - Lancaster, PA

10900 mg/kg SM 5310C 2000Total Organic Carbon (TOC) 02/11/21 18:51302010.08

www.pdclab.comCustomer #: 2550141

Page 4 of 14Page 4 of 46



PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-04

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

General Chemistry - Eurofins Eaton Analytical, Inc. - Lancaster, PA

13500 mg/kg SM 5310C 2000Total Organic Carbon (TOC) 02/11/21 19:0427409.12

Sample: EA04870-06

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:15

GYPSUM

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

General Chemistry - Eurofins Eaton Analytical, Inc. - Lancaster, PA

184 J mg/kg SM 5310C 2000Total Organic Carbon (TOC) 02/10/21 17:473991.33

ANALYTICAL RESULTS

Sample: EA04870-01

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:00

G275D - S1

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - Pace Analytical - Mt Juliet, Tn

0.376 pCi/g dry wt SubcontractedRadium 226 - subcontracted 02/20/21 11:200.04781

0.653 pCi/g dry wt SubcontractedRadium 228 - subcontracted 02/17/21 10:350.4011

Sample: EA04870-02

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:30

G275D - S2

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - Pace Analytical - Mt Juliet, Tn

0.402 pCi/g dry wt SubcontractedRadium 226 - subcontracted 02/20/21 11:200.08881

1.34 pCi/g dry wt SubcontractedRadium 228 - subcontracted 02/17/21 10:350.3831

www.pdclab.comCustomer #: 2550141

Page 5 of 14Page 5 of 46
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-03

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - Pace Analytical - Mt Juliet, Tn

0.445 pCi/g dry wt SubcontractedRadium 226 - subcontracted 02/20/21 11:200.0741

0.807 pCi/g dry wt SubcontractedRadium 228 - subcontracted 02/17/21 10:350.4021

Sample: EA04870-04

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - Pace Analytical - Mt Juliet, Tn

0.606 pCi/g dry wt SubcontractedRadium 226 - subcontracted 02/20/21 11:200.06711

0.726 pCi/g dry wt SubcontractedRadium 228 - subcontracted 02/17/21 10:350.4221

Sample: EA04870-06

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:15

GYPSUM

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Miscellaneous - Pace Analytical - Mt Juliet, Tn

0.212 pCi/g dry wt SubcontractedRadium 226 - subcontracted 02/20/21 11:200.06821

-0.226 pCi/g dry wt SubcontractedRadium 228 - subcontracted 02/17/21 10:350.3881

ANALYTICAL RESULTS

www.pdclab.comCustomer #: 2550141

Page 6 of 14Page 6 of 46
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-01

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:00

G275D - S1

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

< 10 mg/kg EPA 9056AChloride 02/04/21 17:23 CRD10102/04/21 17:23

50 mg/kg EPA 9056ASulfate 02/04/21 17:23 CRD10102/04/21 17:23

General Chemistry - PIA

< 2.5 mg/kg SM 4500F C 1997Fluoride 02/04/21 16:42 TTH2.5102/04/21 16:42

300 mg/kg dry (calc)Total Nitrogen 02/05/21 10:23 CRS158102/04/21 08:00

Metals by ICP-MS - PIA

22000 mg/kg calculatedIron as Fe2O3 02/05/21 15:03 JMW411002/04/21 07:36

180 mg/kg calculatedManganese as MnO2 02/05/21 15:03 JMW1.51002/04/21 07:36

Nutrients - PIA

1.4 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 02/03/21 13:42 CJP0.20102/03/21 13:42

260 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

02/05/21 10:23 CRS150102/04/21 08:00

Total Metals - PIA

< 2.9 mg/kg EPA 6020AAntimony 02/05/21 15:03 JMW2.91002/04/21 07:36

4.3 mg/kg EPA 6020AArsenic 02/05/21 15:03 JMW0.951002/04/21 07:36

47 mg/kg EPA 6020ABarium 02/05/21 15:03 JMW0.951002/04/21 07:36

< 0.95 mg/kg EPA 6020ABeryllium 02/05/21 15:03 JMW0.951002/04/21 07:36

< 9.5 mg/kg EPA 6020A*Boron 02/05/21 15:03 JMW9.51002/04/21 07:36

< 0.95 mg/kg EPA 6020ACadmium 02/05/21 15:03 JMW0.951002/04/21 07:36

14 mg/kg EPA 6020AChromium 02/05/21 15:03 JMW3.81002/04/21 07:36

6.3 mg/kg EPA 6020ACobalt 02/05/21 15:03 JMW1.91002/04/21 07:36

16000 mg/kg EPA 6020A*Iron 02/05/21 15:03 JMW291002/04/21 07:36

13 mg/kg EPA 6020ALead 02/05/21 15:03 JMW0.951002/04/21 07:36

110 mg/kg EPA 6020AManganese 02/05/21 15:03 JMW0.951002/04/21 07:36

< 0.95 mg/kg EPA 6020AMolybdenum 02/05/21 15:03 JMW0.951002/04/21 07:36

0.96 mg/kg EPA 6020ASelenium 02/05/21 15:03 JMW0.951002/04/21 07:36

< 0.95 mg/kg EPA 6020AThallium 02/05/21 15:03 JMW0.951002/04/21 07:36

< 0.19 mg/kg EPA 6020AMercury 02/05/21 15:03 JMW0.191002/04/21 07:36

6.7 mg/kg EPA 6010B*Lithium 02/05/21 13:50 TJJ4.8102/04/21 07:36

24 mg/kg EPA 6010B*Sulfur 02/04/21 11:48 TJJ9.5102/04/21 07:36

www.pdclab.comCustomer #: 2550141
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-02

Name:

Sampled: 

Received: 01/29/21 16:12

01/28/21 16:30

G275D - S2

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

< 10 mg/kg EPA 9056AChloride 02/04/21 18:00 CRD10102/04/21 18:00

20 mg/kg EPA 9056ASulfate 02/04/21 18:00 CRD10102/04/21 18:00

General Chemistry - PIA

< 2.5 mg/kg SM 4500F C 1997Fluoride 02/04/21 16:53 TTH2.5102/04/21 16:53

270 mg/kg dry (calc)Total Nitrogen 02/05/21 10:24 CRS156102/04/21 08:00

Metals by ICP-MS - PIA

14000 mg/kg calculatedIron as Fe2O3 02/05/21 15:06 JMW431002/04/21 07:36

310 mg/kg calculatedManganese as MnO2 02/05/21 15:06 JMW1.61002/04/21 07:36

Nutrients - PIA

< 0.20 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 02/03/21 13:41 CJP0.20102/03/21 13:41

240 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

02/05/21 10:24 CRS150102/04/21 08:00

Total Metals - PIA

< 3.0 mg/kg EPA 6020AAntimony 02/05/21 15:06 JMW3.01002/04/21 07:36

2.1 mg/kg EPA 6020AArsenic 02/05/21 15:06 JMW1.01002/04/21 07:36

63 mg/kg EPA 6020ABarium 02/05/21 15:06 JMW1.01002/04/21 07:36

< 1.0 mg/kg EPA 6020ABeryllium 02/05/21 15:06 JMW1.01002/04/21 07:36

< 10 mg/kg EPA 6020A*Boron 02/05/21 15:06 JMW101002/04/21 07:36

< 1.0 mg/kg EPA 6020ACadmium 02/05/21 15:06 JMW1.01002/04/21 07:36

11 mg/kg EPA 6020AChromium 02/05/21 15:06 JMW4.01002/04/21 07:36

4.2 mg/kg EPA 6020ACobalt 02/05/21 15:06 JMW2.01002/04/21 07:36

9900 mg/kg EPA 6020A*Iron 02/05/21 15:06 JMW301002/04/21 07:36

7.2 mg/kg EPA 6020ALead 02/05/21 15:06 JMW1.01002/04/21 07:36

190 mg/kg EPA 6020AManganese 02/05/21 15:06 JMW1.01002/04/21 07:36

< 1.0 mg/kg EPA 6020AMolybdenum 02/05/21 15:06 JMW1.01002/04/21 07:36

< 1.0 mg/kg EPA 6020ASelenium 02/05/21 15:06 JMW1.01002/04/21 07:36

< 1.0 mg/kg EPA 6020AThallium 02/05/21 15:06 JMW1.01002/04/21 07:36

< 0.20 mg/kg EPA 6020AMercury 02/05/21 15:06 JMW0.201002/04/21 07:36

12 mg/kg EPA 6010B*Lithium 02/05/21 13:51 TJJ5.0102/04/21 07:36

66 mg/kg EPA 6010B*Sulfur 02/04/21 11:50 TJJ10102/04/21 07:36

www.pdclab.comCustomer #: 2550141
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-03

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

< 10 mg/kg EPA 9056AChloride 02/04/21 18:18 CRD10102/04/21 18:18

48 mg/kg EPA 9056ASulfate 02/04/21 18:18 CRD10102/04/21 18:18

General Chemistry - PIA

< 2.5 mg/kg SM 4500F C 1997Fluoride 02/04/21 16:55 TTH2.5102/04/21 16:55

370 mg/kg dry (calc)Total Nitrogen 02/05/21 10:25 CRS157102/04/21 08:00

Metals by ICP-MS - PIA

12000 mg/kg calculatedIron as Fe2O3 02/10/21 10:06 wjm431002/09/21 14:58

370 mg/kg calculatedManganese as MnO2 02/10/21 10:06 wjm1.61002/09/21 14:58

Nutrients - PIA

0.29 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 02/03/21 13:43 CJP0.20102/03/21 13:43

330 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

02/05/21 10:25 CRS150102/04/21 08:00

Total Metals - PIA

< 3.0 mg/kg EPA 6020AAntimony 02/10/21 10:06 wjm3.01002/09/21 14:58

2.6 mg/kg EPA 6020AArsenic 02/10/21 10:06 wjm1.01002/09/21 14:58

53 mg/kg EPA 6020ABarium 02/10/21 10:06 wjm1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020ABeryllium 02/10/21 12:18 KMC1.01002/09/21 14:58

< 10 mg/kg EPA 6020A*Boron 02/10/21 12:18 KMC101002/09/21 14:58

< 1.0 mg/kg EPA 6020ACadmium 02/10/21 10:06 wjm1.01002/09/21 14:58

9.1 mg/kg EPA 6020AChromium 02/10/21 10:06 wjm4.01002/09/21 14:58

4.3 mg/kg EPA 6020ACobalt 02/10/21 10:06 wjm2.01002/09/21 14:58

8200 mg/kg EPA 6020A*Iron 02/10/21 10:06 wjm301002/09/21 14:58

6.7 mg/kg EPA 6020ALead 02/10/21 12:18 KMC1.01002/09/21 14:58

240 mg/kg EPA 6020AManganese 02/10/21 10:06 wjm1.01002/09/21 14:58

1.0 mg/kg EPA 6020AMolybdenum 02/10/21 10:06 wjm1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020ASelenium 02/10/21 10:06 wjm1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020AThallium 02/10/21 10:06 wjm1.01002/09/21 14:58

< 0.20 mg/kg EPA 6020AMercury 02/10/21 10:06 wjm0.201002/09/21 14:58

7.7 mg/kg EPA 6010B*Lithium 02/10/21 09:48 TJJ5.0102/09/21 14:58

640 mg/kg EPA 6010B*Sulfur 02/11/21 14:46 tjj10102/09/21 14:58

www.pdclab.comCustomer #: 2550141

Page 9 of 14Page 9 of 46



PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-04

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:00

G275D - S3

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

< 10 mg/kg EPA 9056AChloride 02/04/21 19:30 CRD10102/04/21 19:30

42 mg/kg EPA 9056ASulfate 02/04/21 19:30 CRDQ4 10102/04/21 19:30

General Chemistry - PIA

3.1 mg/kg SM 4500F C 1997Fluoride 02/04/21 16:56 TTH2.5102/04/21 16:56

410 mg/kg dry (calc)Total Nitrogen 02/05/21 10:26 CRS156102/04/21 08:00

Metals by ICP-MS - PIA

7400 mg/kg calculatedIron as Fe2O3 02/10/21 10:10 wjm431002/09/21 14:58

400 mg/kg calculatedManganese as MnO2 02/10/21 10:10 wjm1.61002/09/21 14:58

Nutrients - PIA

0.23 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 02/03/21 13:32 CJP0.20102/03/21 13:32

360 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

02/05/21 10:26 CRS1Q3 50102/04/21 08:00

Total Metals - PIA

< 3.0 mg/kg EPA 6020AAntimony 02/10/21 10:10 wjm3.01002/09/21 14:58

< 1.0 mg/kg EPA 6020AArsenic 02/10/21 10:10 wjmQ3 1.01002/09/21 14:58

16 mg/kg EPA 6020ABarium 02/10/21 10:10 wjm1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020ABeryllium 02/10/21 12:22 KMC1.01002/09/21 14:58

< 10 mg/kg EPA 6020A*Boron 02/10/21 12:22 KMCR 101002/09/21 14:58

< 1.0 mg/kg EPA 6020ACadmium 02/10/21 10:10 wjmR 1.01002/09/21 14:58

5.6 mg/kg EPA 6020AChromium 02/10/21 10:10 wjmR 4.01002/09/21 14:58

3.9 mg/kg EPA 6020ACobalt 02/10/21 10:10 wjm2.01002/09/21 14:58

5200 mg/kg EPA 6020A*Iron 02/10/21 10:10 wjmQ4 301002/09/21 14:58

6.7 mg/kg EPA 6020ALead 02/10/21 12:22 KMC1.01002/09/21 14:58

250 mg/kg EPA 6020AManganese 02/10/21 10:10 wjmQ4 1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020AMolybdenum 02/10/21 10:10 wjm1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020ASelenium 02/10/21 10:10 wjmQ3 1.01002/09/21 14:58

< 1.0 mg/kg EPA 6020AThallium 02/10/21 10:10 wjmR 1.01002/09/21 14:58

< 0.20 mg/kg EPA 6020AMercury 02/10/21 10:10 wjm0.201002/09/21 14:58

5.1 mg/kg EPA 6010B*Lithium 02/10/21 09:50 TJJ5.0102/09/21 14:58

390 mg/kg EPA 6010B*Sulfur 02/11/21 14:48 tjj10102/09/21 14:58

www.pdclab.comCustomer #: 2550141
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EA04870-06

Name:

Sampled: 

Received: 01/29/21 16:12

01/29/21 11:15

GYPSUM

Matrix: Soil - Composite

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

25 mg/kg EPA 9056AChloride 02/08/21 17:23 CRD101002/08/21 17:23

19000 mg/kg EPA 9056ASulfate 02/12/21 14:49 CRD250025002/12/21 14:49

General Chemistry - PIA

13 mg/kg SM 4500F C 1997Fluoride 02/04/21 16:44 TTHQ3 2.5102/04/21 16:44

1400 mg/kg dry (calc)Total Nitrogen 02/05/21 10:29 CRS187102/04/21 08:00

Metals by ICP-MS - PIA

370 mg/kg calculatedIron as Fe2O3 02/10/21 10:47 wjm221002/09/21 14:58

43 mg/kg calculatedManganese as MnO2 02/10/21 10:47 wjm0.811002/09/21 14:58

Nutrients - PIA

6.3 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 02/03/21 13:44 CJP0.20102/03/21 13:44

820 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

02/05/21 10:29 CRS150102/04/21 08:00

Total Metals - PIA

< 1.5 mg/kg EPA 6020AAntimony 02/10/21 10:47 wjm1.51002/09/21 14:58

< 0.51 mg/kg EPA 6020AArsenic 02/10/21 10:47 wjm0.511002/09/21 14:58

6.6 mg/kg EPA 6020ABarium 02/10/21 10:47 wjm0.511002/09/21 14:58

< 0.51 mg/kg EPA 6020ABeryllium 02/10/21 13:13 KMC0.511002/09/21 14:58

13 mg/kg EPA 6020A*Boron 02/10/21 13:13 KMC5.11002/09/21 14:58

< 0.51 mg/kg EPA 6020ACadmium 02/10/21 10:47 wjm0.511002/09/21 14:58

< 2.0 mg/kg EPA 6020AChromium 02/10/21 10:47 wjm2.01002/09/21 14:58

< 1.0 mg/kg EPA 6020ACobalt 02/10/21 10:47 wjm1.01002/09/21 14:58

260 mg/kg EPA 6020A*Iron 02/10/21 10:47 wjm151002/09/21 14:58

0.67 mg/kg EPA 6020ALead 02/10/21 13:13 KMC0.511002/09/21 14:58

27 mg/kg EPA 6020AManganese 02/10/21 10:47 wjm0.511002/09/21 14:58

1.2 mg/kg EPA 6020AMolybdenum 02/10/21 10:47 wjm0.511002/09/21 14:58

< 0.51 mg/kg EPA 6020ASelenium 02/10/21 10:47 wjm0.511002/09/21 14:58

< 0.51 mg/kg EPA 6020AThallium 02/10/21 13:13 KMC0.511002/09/21 14:58

< 0.10 mg/kg EPA 6020AMercury 02/10/21 13:13 KMC0.101002/09/21 14:58

< 2.6 mg/kg EPA 6010B*Lithium 02/10/21 09:51 TJJ2.6102/09/21 14:58

30000 mg/kg EPA 6010B*Sulfur 02/15/21 15:36 AMB51010002/09/21 14:58

www.pdclab.comCustomer #: 2550141
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PDC Laboratories, Inc.

NOTES

Specifications regarding method revisions and method modifications used for analysis are available upon request. Please contact your project 

manager.

 * Not a TNI accredited analyte                                   

Certifications

CHI - McHenry, IL - 4314-A  W. Crystal Lake Road, McHenry, IL 60050

TNI Accreditation for Drinking Water and Wastewater Fields of Testing through IL EPA  Accreditation No. 100279

Illinois Department of Public Health Bacterial Analysis in Drinking Water Approved Laboratory Registry No. 17556

PIA - Peoria, IL - 2231 W. Altorfer Drive, Peoria, IL 61615

TNI Accreditation for Drinking Water, Wastewater, Solid and Hazardous Material Fields of Testing through IL EPA  Accreditation 

No. 100230

Illinois Department of Public Health Bacterial Analysis in Drinking Water Approved Laboratory Registry No. 17553

Drinking Water Certifications/Accreditations: Iowa (240); Kansas (E-10338); Missouri (870)

Wastewater Certifications/Accreditations: Arkansas (88-0677); Iowa (240); Kansas (E-10338)

Solid and Hazardous Material Certifications/Accreditations: Arkansas (88-0677); Iowa (240); Kansas (E-10338)

SPMO - Springfield, MO - 1805 W Sunset Street, Springfield, MO 65807

USEPA DMR-QA Program

STL - Hazelwood, MO - 944 Anglum Rd, Hazelwood, MO 63042

TNI Accreditation for Wastewater, Solid and Hazardous Material Fields of Testing through KS KDHE Certification No. E-10389

TNI Accreditation for Wastewater, Solid and Hazardous Material Fields of Testing  through IL EPA  Accreditation No. - 200080

Illinois Department of Public Health Bacterial Analysis in Drinking Water Approved Laboratory, Registry No. 171050

Missouri Department of Natural Resources - Certificate of Approval for Microbiological Laboratory Service - No. 1050

Qualifiers

Q3 Matrix Spike/Matrix Spike Duplicate both failed % recovery acceptance limits. The associated blank spike recovery was acceptable.

Q4 The matrix spike recovery result is unusable since the analyte concentration in the sample is greater than four times the spike level. 

The associated blank spike was acceptable.

R Matrix Spike/Matrix Spike Duplicate Failed %Relative Percent Difference criterion.

Certified by: Gail Schindler, Project Manager

www.pdclab.comCustomer #: 2550141
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Report Number

F21034-0049

Account Number

67045

To: PDC LABORATORIES, INC. For: EA04870

2231 W ALTORFER DR

PEORIA, IL  61615-1807

Date Received: 02/03/2021

Attn: JANET CLUTTERS Date Reported: 02/18/2021 Page: 1  of  1REPORT OF ANALYSIS
Lab

Sample ID Analysis Result Unit MethodNumber

19134 01 Cation Exchange Capacity (NH4-Sat.) 22.95 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19135 02 Cation Exchange Capacity (NH4-Sat.) 7.93 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19136 03 Cation Exchange Capacity (NH4-Sat.) 9.25 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19137 04 Cation Exchange Capacity (NH4-Sat.) 9.63 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19138 06 Cation Exchange Capacity (NH4-Sat.) 0.41 meq/100g MSA Part 3 (1996) pp 1220-1221 �

62,/0,6&

Report reviewed and approved by our professional agronomy staff.

P
a
g
e
 2

9
 o

f 4
6



Report Number

F21034-0049

Account Number

67045

To: PDC LABORATORIES, INC. For: EA04870

2231 W ALTORFER DR

PEORIA, IL  61615-1807

Date Received: 02/03/2021

Attn: JANET CLUTTERS Date Reported: 02/18/2021 Page: 1  of  1REPORT OF ANALYSIS
Lab

Sample ID Analysis Result Unit MethodNumber

19134 01 Cation Exchange Capacity (NH4-Sat.) 22.95 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19135 02 Cation Exchange Capacity (NH4-Sat.) 7.93 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19136 03 Cation Exchange Capacity (NH4-Sat.) 9.25 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19137 04 Cation Exchange Capacity (NH4-Sat.) 9.63 meq/100g MSA Part 3 (1996) pp 1220-1221 �

19138 06 Cation Exchange Capacity (NH4-Sat.) 0.41 meq/100g MSA Part 3 (1996) pp 1220-1221 �

62,/0,6&

Report reviewed and approved by our professional agronomy staff.

P
a
g
e
 3

0
 o

f 4
6



$1$/<7,&$/�5(3257
)HEUXDU\���� �����

3'&�/DERUDWRU\��,QF�

6DPSOH�'HOLYHU\�*URXS� /�������

6DPSOHV�5HFHLYHG� ����������

3URMHFW�1XPEHU� ($�����

'HVFULSWLRQ�

5HSRUW�7R� *DLO�6FKLQGOHU

�����:��$OWRUIHU�'ULYH

3HRULD��,/�������

(QWLUH�5HSRUW�5HYLHZHG�%\�

)HEUXDU\���� �����

>3UHOLPLQDU\�5HSRUW@

0DUN�:��%HDVOH\

3UR MHFW �0DQDJHU

5HVXOWV�UHODWH�RQO\�WR�WKH�LWHPV�WHVWHG�RU�FDOLEUDWHG�DQG�DUH�UHSRUWHG�DV�URXQGHG�YDOXHV��7KLV�WHVW�UHSRUW�VKDOO�QRW�EH�
UHSURGXFHG��H[FHSW�LQ�IXOO��ZLWKRXW�ZULWWHQ�DSSURYDO�RI�WKH�ODERUDWRU\��:KHUH�DSSOLFDEOH��VDPSOLQJ�FRQGXFWHG�E\�3DFH�
$QDO\WLFDO�1DWLRQDO�LV�SHUIRUPHG�SHU�JXLGDQFH�SURYLGHG�LQ�ODERUDWRU\�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�(19�623�07-/������DQG�
(19�623�07-/�������:KHUH�VDPSOLQJ�FRQGXFWHG�E\�WKH�FXVWRPHU��UHVXOWV�UHODWH�WR�WKH�DFFXUDF\�RI�WKH�LQIRUPDWLRQ�SURYLGHG��
DQG�DV�WKH�VDPSOHV�DUH�UHFHLYHG�

3DFH�$QDO\WLFDO�1DWLRQDO

������/HEDQRQ�5G� � � �0RXQW�-XO LHW � �71������� � � ��������������� � ��������������� � �ZZZ�SDFHQDWLRQDO �FRP

�

&S

�

7F

�

6V

�

&Q

�

6U

�

4F

�

*O

�

$O

�

6F

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

3'&�/DERUDWRU\��,QF� ($����� /������� �������������� ��RI���

)HEUXDU\���� �����

0DUN�:��%HDVOH\

3UR MHFW �0DQDJHU

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

3'&�/DERUDWRU\��,QF� ($����� /������� �������������� ��RI���

Page 31 of 46



21(�/$%��1$7,21:,'(�7$%/(�2)�&217(176

��&S��&RYHU�3DJH� �

��7F��7DEOH�RI�&RQWHQWV� �

��6V��6DPSOH�6XPPDU\� �

��&Q��&DVH�1DUUDWLYH� �

��6U��6DPSOH�5HVXOWV� �

������($������������/����������� �

������($������������/����������� �

������($������������/����������� �

������($������������/����������� �

������($������������/����������� �

��4F��4XDOLW\�&RQWURO�6XPPDU\� ��

������5DGLRFKHPLVWU\�E\�0HWKRG������ ��

������5DGLRFKHPLVWU\�E\�0HWKRG�60����5D�%�0� ��

��*O��*ORVVDU\�RI�7HUPV� ��

��$O��$FFUHGLWDWLRQV�	�/RFDWLRQV� ��

��6F��6DPSOH�&KDLQ�RI�&XVWRG\� ��

�

&S

�

7F

�

6V

�

&Q

�

6U

�

4F

�

*O

�

$O

�

6F

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

3'&�/DERUDWRU\��,QF� ($����� /������� �������������� ��RI���

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

3'&�/DERUDWRU\��,QF� ($����� /������� �������������� ��RI���

Page 32 of 46



21(�/$%��1$7,21:,'(�6$03/(�6800$5<

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

($����������/������������6ROLGV�DQG�&KHPLFDO�0DWHULDOV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW /RFDWLRQ

GDWH�WLPH GDWH�WLPH �

5DGLRFKHPLVWU\�E\�0HWKRG����� :*������� � �������������� �������������� 615 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�&DOFXODWLRQ :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�60����5D�%�0 :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

($����������/������������6ROLGV�DQG�&KHPLFDO�0DWHULDOV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW /RFDWLRQ

GDWH�WLPH GDWH�WLPH �

5DGLRFKHPLVWU\�E\�0HWKRG����� :*������� � �������������� �������������� 615 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�&DOFXODWLRQ :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�60����5D�%�0 :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

($����������/������������6ROLGV�DQG�&KHPLFDO�0DWHULDOV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW /RFDWLRQ

GDWH�WLPH GDWH�WLPH �

5DGLRFKHPLVWU\�E\�0HWKRG����� :*������� � �������������� �������������� 615 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�&DOFXODWLRQ :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�60����5D�%�0 :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

($����������/������������6ROLGV�DQG�&KHPLFDO�0DWHULDOV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW /RFDWLRQ

GDWH�WLPH GDWH�WLPH �

5DGLRFKHPLVWU\�E\�0HWKRG����� :*������� � �������������� �������������� 615 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�&DOFXODWLRQ :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

5DGLRFKHPLVWU\�E\�0HWKRG�60����5D�%�0 :*������� � �������������� �������������� 5*7 0W��-XOLHW��71

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

($����������/������������6ROLGV�DQG�&KHPLFDO�0DWHULDOV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW /RFDWLRQ
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LQWHQGHG�DV�D�FRPSUHKHQVLYH�H[SODQDWLRQ��DQG�LI�\RX�KDYH�DGGLWLRQDO�TXHVWLRQV�SOHDVH�FRQWDFW�\RXU�SURMHFW�UHSUHVHQWDWLYH�

5HVXOWV�'LVFODLPHU���,QIRUPDWLRQ�WKDW�PD\�EH�SURYLGHG�E\�WKH�FXVWRPHU��DQG�FRQWDLQHG�ZLWKLQ�WKLV�UHSRUW��LQFOXGH�3HUPLW�/LPLWV��3URMHFW�1DPH��
6DPSOH�,'��6DPSOH�0DWUL[��6DPSOH�3UHVHUYDWLRQ��)LHOG�%ODQNV��)LHOG�6SLNHV��)LHOG�'XSOLFDWHV��2Q�6LWH�'DWD��6DPSOLQJ�&ROOHFWLRQ�'DWHV�7LPHV��DQG�
6DPSOLQJ�/RFDWLRQ��5HVXOWV�UHODWH�WR�WKH�DFFXUDF\�RI�WKLV�LQIRUPDWLRQ�SURYLGHG��DQG�DV�WKH�VDPSOHV�DUH�UHFHLYHG�

$EEUHYLDWLRQV�DQG�'HILQLWLRQV

0'$ 0LQLPXP�'HWHFWDEOH�$FWLYLW\�

5HF� 5HFRYHU\�

5(5 5HSOLFDWH�(UURU�5DWLR�

53' 5HODWLYH�3HUFHQW�'LIIHUHQFH�

6'* 6DPSOH�'HOLYHU\�*URXS�

�7�
7UDFHU���$�UDGLRLVRWRSH�RI�NQRZQ�FRQFHQWUDWLRQ�DGGHG�WR�D�VROXWLRQ�RI�FKHPLFDOO\�HTXLYDOHQW�UDGLRLVRWRSHV�DW�D�NQRZQ�
FRQFHQWUDWLRQ�WR�DVVLVW�LQ�PRQLWRULQJ�WKH�\LHOG�RI�WKH�FKHPLFDO�VHSDUDWLRQ�

$QDO\WH
7KH�QDPH�RI�WKH�SDUWLFXODU�FRPSRXQG�RU�DQDO\VLV�SHUIRUPHG��6RPH�$QDO\VHV�DQG�0HWKRGV�ZLOO�KDYH�PXOWLSOH�DQDO\WHV�
UHSRUWHG�

'LOXWLRQ

,I�WKH�VDPSOH�PDWUL[�FRQWDLQV�DQ�LQWHUIHULQJ�PDWHULDO��WKH�VDPSOH�SUHSDUDWLRQ�YROXPH�RU�ZHLJKW�YDOXHV�GLIIHU�IURP�WKH�
VWDQGDUG��RU�LI�FRQFHQWUDWLRQV�RI�DQDO\WHV�LQ�WKH�VDPSOH�DUH�KLJKHU�WKDQ�WKH�KLJKHVW�OLPLW�RI�FRQFHQWUDWLRQ�WKDW�WKH�
ODERUDWRU\�FDQ�DFFXUDWHO\�UHSRUW��WKH�VDPSOH�PD\�EH�GLOXWHG�IRU�DQDO\VLV��,I�D�YDOXH�GLIIHUHQW�WKDQ���LV�XVHG�LQ�WKLV�ILHOG��WKH�
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2ULJLQDO�6DPSOH
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4XDOLILHU
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SRWHQWLDOO\�D�GLVFXVVLRQ�RI�SRVVLEOH�LPSOLFDWLRQV�RI�WKH�4XDOLILHU�LQ�WKH�&DVH�1DUUDWLYH�LI�DSSOLFDEOH�

5HVXOW
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�%HORZ�'HWHFWDEOH�/HYHOV���7KH�LQIRUPDWLRQ�LQ�WKH�UHVXOWV�FROXPQ�VKRXOG�DOZD\V�EH�DFFRPSDQLHG�E\�HLWKHU�DQ�0'/�
�0HWKRG�'HWHFWLRQ�/LPLW��RU�5'/��5HSRUWLQJ�'HWHFWLRQ�/LPLW��WKDW�GHILQHV�WKH�ORZHVW�YDOXH�WKDW�WKH�ODERUDWRU\�FRXOG�GHWHFW�
RU�UHSRUW�IRU�WKLV�DQDO\WH�
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�5DGLRFKHPLVWU\�

&RQILGHQFH�OHYHO�RI���VLJPD�

&DVH�1DUUDWLYH��&Q�
$�EULHI�GLVFXVVLRQ�DERXW�WKH�LQFOXGHG�VDPSOH�UHVXOWV��LQFOXGLQJ�D�GLVFXVVLRQ�RI�DQ\�QRQ�FRQIRUPDQFHV�WR�SURWRFRO�
REVHUYHG�HLWKHU�DW�VDPSOH�UHFHLSW�E\�WKH�ODERUDWRU\�IURP�WKH�ILHOG�RU�GXULQJ�WKH�DQDO\WLFDO�SURFHVV��,I�SUHVHQW��WKHUH�ZLOO�
EH�D�VHFWLRQ�LQ�WKH�&DVH�1DUUDWLYH�WR�GLVFXVV�WKH�PHDQLQJ�RI�DQ\�GDWD�TXDOLILHUV�XVHG�LQ�WKH�UHSRUW�

4XDOLW\�&RQWURO�
6XPPDU\��4F�

7KLV�VHFWLRQ�RI�WKH�UHSRUW�LQFOXGHV�WKH�UHVXOWV�RI�WKH�ODERUDWRU\�TXDOLW\�FRQWURO�DQDO\VHV�UHTXLUHG�E\�SURFHGXUH�RU�
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&XVWRG\��6F�
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6DPSOH�5HVXOWV��6U�
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HDFK�VDPSOH�ZLOO�SURYLGH�WKH�QDPH�DQG�PHWKRG�QXPEHU�IRU�WKH�DQDO\VLV�UHSRUWHG�
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3DFH�1DWLRQDO�LV�WKH�RQO\�HQYLURQPHQWDO�ODERUDWRU\�DFFUHGLWHG�FHUWLILHG�WR�VXSSRUW�\RXU�ZRUN�QDWLRQZLGH�IURP�RQH�ORFDWLRQ��2QH�SKRQH�FDOO��RQH�SRLQW�RI�FRQWDFW��RQH�ODERUDWRU\��1R�RWKHU�ODE�LV�DV�
DFFHVVLEOH�RU�SUHSDUHG�WR�KDQGOH�\RXU�QHHGV�WKURXJKRXW�WKH�FRXQWU\��2XU�FDSDFLW\�DQG�FDSDELOLW\�IURP�RXU�VLQJOH�ORFDWLRQ�ODERUDWRU\�LV�FRPSDUDEOH�WR�WKH�FROOHFWLYH�WRWDOV�RI�WKH�QHWZRUN�
ODERUDWRULHV�LQ�RXU�LQGXVWU\��7KH�PRVW�VLJQLILFDQW�EHQHILW�WR�RXU�RQH�ORFDWLRQ�GHVLJQ�LV�WKH�GHVLJQ�RI�RXU�ODERUDWRU\�FDPSXV��7KH�PRGHO�LV�FRQGXFLYH�WR�DFFHOHUDWHG�SURGXFWLYLW\��GHFUHDVLQJ�
WXUQ�DURXQG�WLPH��DQG�SUHYHQWLQJ�FURVV�FRQWDPLQDWLRQ��WKXV�SURWHFWLQJ�VDPSOH�LQWHJULW\��2XU�IRFXV�RQ�SUHPLXP�TXDOLW\�DQG�SURPSW�VHUYLFH�DOORZV�XV�WR�EH�<285�/$%�2)�&+2,&(��
�1RW�DOO�FHUWLILFDWLRQV�KHOG�E\�WKH�ODERUDWRU\�DUH�DSSOLFDEOH�WR�WKH�UHVXOWV�UHSRUWHG�LQ�WKH�DWWDFKHG�UHSRUW��
�$FFUHGLWDWLRQ�LV�RQO\�DSSOLFDEOH�WR�WKH�WHVW�PHWKRGV�VSHFLILHG�RQ�HDFK�VFRSH�RI�DFFUHGLWDWLRQ�KHOG�E\�3DFH�1DWLRQDO�
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PDC Laboratories, Inc.

ANALYTICAL RESULTS

Sample: EC02226-02

Name:

Sampled: 

Received: 03/10/21 17:00

03/09/21 13:15

Coffeen Gypsum

Matrix: Soil - Grab

MethodAnalystAnalyzedMRLQualifierUnitResultParameter DilutionPrepared

Anions - PIA

260 mg/kg EPA 9056AChloride 03/15/21 22:53 CRD1001003/15/21 22:53

7.6 mg/kg EPA 9056AFluoride 03/17/21 02:20 CRD2.5103/17/21 02:20

15000 mg/kg EPA 9056ASulfate 03/17/21 02:39 CRD250025003/17/21 02:39

General Chemistry - PIA

59 % SM 2540G*Solids - total solids (TS) 03/15/21 14:23 BMA0.050103/15/21 13:46

880 mg/kg dry (calc)Total Nitrogen 03/17/21 13:28 BMS84103/17/21 12:57

Nutrients - PIA

8.6 mg/kg EPA 353.2 REV 2Nitrate/Nitrite-N 03/17/21 13:28 CRS10.20103/17/21 12:57

510 mg/kg EPA 351.2 REV 2*Total Kjeldahl Nitrogen 

(TKN)

03/12/21 09:11 BMS50103/11/21 07:57

Total Metals - PIA

< 3.0 mg/kg EPA 6020AAntimony 03/18/21 16:07 KMC3.01003/17/21 13:02

< 1.0 mg/kg EPA 6020AArsenic 03/18/21 16:07 KMC1.01003/17/21 13:02

13 mg/kg EPA 6020ABarium 03/18/21 16:07 KMC1.01003/17/21 13:02

< 1.0 mg/kg EPA 6020ABeryllium 03/19/21 11:10 JMW1.01003/17/21 13:02

< 10 mg/kg EPA 6020A*Boron 03/18/21 16:07 KMC101003/17/21 13:02

< 1.0 mg/kg EPA 6020ACadmium 03/18/21 16:07 KMC1.01003/17/21 13:02

130000 mg/kg EPA 6020A*Calcium 03/30/21 12:38 JMW2002003/17/21 13:02

< 4.0 mg/kg EPA 6020AChromium 03/18/21 16:07 KMC4.01003/17/21 13:02

< 2.0 mg/kg EPA 6020ACobalt 03/18/21 16:07 KMC2.01003/17/21 13:02

380 mg/kg EPA 6020A*Iron 03/30/21 12:38 JMW602003/17/21 13:02

< 1.0 mg/kg EPA 6020ALead 03/18/21 16:07 KMC1.01003/17/21 13:02

320 mg/kg EPA 6020A*Magnesium 03/30/21 12:38 JMW2002003/17/21 13:02

17 mg/kg EPA 6020AManganese 03/30/21 12:38 JMW2.02003/17/21 13:02

< 1.0 mg/kg EPA 6020AMolybdenum 03/18/21 16:07 KMC1.01003/17/21 13:02

< 200 mg/kg EPA 6020A*Potassium 03/30/21 12:38 JMW2002003/17/21 13:02

< 1.0 mg/kg EPA 6020ASelenium 03/18/21 16:07 KMC1.01003/17/21 13:02

240 mg/kg EPA 6020A*Sodium 03/31/21 10:23 JMW2002003/17/21 13:02

< 1.0 mg/kg EPA 6020AThallium 03/18/21 16:07 KMC1.01003/17/21 13:02

< 5.0 mg/kg EPA 6010B*Lithium 03/18/21 11:38 TJJ5.0103/17/21 13:02

86000 mg/kg EPA 6010B*Sulfur 03/18/21 14:24 TJJ100010003/17/21 13:02

www.pdclab.comCustomer #: 2550141
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science for a changing world

In cooperation with the Illinois Environmental Protection Agency

Arsenic in Illinois Ground Water-Community and 
Private Supplies
By Kelly L Warner, Angel Martin, Jr., and Terri L Arnold

Introduction

Assessing the distribution 
of arsenic in ground water from 
community-water supplies, pri 
vate supplies, or monitoring wells 
is part of the process of determin 
ing the risk of arsenic contamina 
tion of drinking water in Illinois. 
Lifestyle, genetic, and envi 
ronmental factors make certain 
members of the population more 
susceptible to adverse health 
effects from repeated exposure to 
drinking water with high arsenic 
concentrations (Ryker, 2001). In 
addition, such factors may have 
geographic distribution patterns 
that complicate the analysis of 
the relation between arsenic in 
drinking water and health effects. 
For example, arsenic may not 
be the only constituent affecting 
the quality of drinking water in a 
region (Ryker, 2001); however, 
determining the extent and distri 
bution of arsenic in ground water 
is a starting place to assess the 
potential risk for persons drinking 
from a community or private sup 
ply. Understanding the potential 
sources and pathways that mobi 
lize arsenic in ground water is a 
necessary step in protecting the 
drinking-water supply in Illinois 
(fig- 1).

40°A'/ ADAMS

. r.MACOUPIN MONTGOMERY 
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EXPLANATION

CENTRAL MAHOMET BURIED 38 
BEDROCK VALLEY

MAHOMET BURIED BEDROCK VALLEY 
BOUNDARY

COMMUNITY WATER-SUPPLY WELL
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Figure 1. Location of community water-supply wells and the Mahomet Buried 
Bedrock Valley in Illinois.

U.S. Department of the Interior 
U.S. Geological Survey

1 Water-Resources Investigations Report 03-4103
July 2003



Relation Between 
High Arsenic 
Concentrations and 
Health Effects

The metallic element 
arsenic has a long history as 
a poison. Albertus Magnus 
(Albert the Great), in approxi 
mately 1250, is the first to have 
recorded producing pure arsenic 
(MacRae, 2002), which usually 
was found in a mixed mineral. 
It is believed that Napoleon was 
poisoned with arsenic (Weider 
and Forshufvud, 1995). In the 
early 1800s in Italy, there were 
over a thousand unexplained 
deaths of young children who 
died in their living rooms. The 
deaths were determined to be 
the result of the release of poi 
sonous arsenic gas from Paris 
green wallpaper that lined the 
living rooms and this heavier- 
than-air gas accumulated at 
lower levels where young chil 
dren were more likely to breathe

(King, 2002). Up to the 1940s, 
arsenic successfully was used 
to treat syphilis and leprosy. 
Arsenic was popularized as the 
poison of choice in many mur 
der-mystery novels and movies, 
such as Arsenic and Old Lace, 
released in 1944. Today, the 
threat of arsenic poisoning is 
real in many parts of the world, 
such as Bangladesh, India, and 
China, where in the late 1990s 
many people consumed or 
inhaled toxic amounts of arsenic 
(West Bengal and Bangladesh, 
2002). Arsenic in ground water 
also is a public-health issue in 
Illinois (fig. 1) and other parts 
of the Nation. Understanding 
the distribution, fate, and trans 
port of arsenic in ground water 
and defining susceptible areas 
needing further investigation 
helps water-resource managers 
assess the risk of arsenic con 
tamination of wells, perhaps, by 
geographic location and aquifer.

Dissolved arsenic is found 
in ground water across Illi-

NUMBER OF SUPPLIES
D N3 -t^ O) 00 O IN

<0.05 0.05-0.1 0.1-0.25 0.25-0.5 0.5-1 1-5 5-10 

COST OF ARSENIC REMOVAL PER SUPPLY, IN MILLIONS OF DOLLARS

Figure 2. Projected number and cost of remediating arsenic from community-water 
supplies in Illinois (<, less than) (Modified from Illinois State Water Survey, 2002; oral 
commun., Rick Cobb, Illinois Environmental Protection Agency, 2002).

nois. The U.S. Environmental 
Protection Agency (USEPA) 
drinking-water standard for 
arsenic has been 50 micrograms 
per liter (ug/L) since 1942 
(U.S. Environmental Protec 
tion Agency, 2002). In January 
2001, the standard for arsenic 
in drinking water was lowered 
by USEPA to 10 \ig/L and must 
be implemented at all commu 
nity-supply facilities by 2006 
(U.S. Environmental Protection 
Agency, 2002; Dawn Shel- 
lenberger, U.S. Environmental 
Protection Agency, written 
commun., 2002). The cost is 
substantial for remediating 
high arsenic concentrations. 
The Illinois Environmental 
Protection Agency (IEPA) has 
estimated that the total cost to 
reduce arsenic concentrations to 
below 10 ug/L for 50 selected 
community-water supplies with 
elevated arsenic concentrations 
in Illinois (fig. 2) could reach 40 
million dollars, with the high 
est costs associated with small 

community supplies (Illi 
nois State Water Survey, 
2002). Private wells are 
not regulated for arsenic 
concentration.

The purpose of this 
report, prepared by the 
U.S. Geological Survey 
(USGS), in coopera 
tion with the IEPA, is to 
describe the known distri 
bution of arsenic in ground 
water in Illinois and to
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EXPLANATION

ARSENIC CONCENTRATION, 
IN MICROGRAMS PER LITER
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Figure 3. Areas of equal arsenic concentrations in ground water, United States (from Ryker, 2001). In 
2001, the U.S. Geological Survey database included trace-element data from 31,000 wells and springs.

describe use of a geostatistical 
technique to estimate arsenic 
concentrations in areas where 
little or no data are available. 
In addition, potential sources of 
arsenic in Illinois are described. 
In Illinois, the most abundant 
data on arsenic in ground water 
are from community supplies 
(fig. 1). Assessment of the 
spatial distribution of arsenic 
in community supplies and 
comparison to other water-qual 
ity data available from private 
supplies can allow inferences 
to be made about the extent and 
distribution of arsenic in private 
supplies.

Because arsenic is com 
mon in ground water in Illinois, 
the patterns and correlations of 
arsenic with other constituents 
can be used to identify areas 
of concern, highlight poten 
tial indicators of high arsenic 
concentrations, and determine 
where additional research is 
needed to understand the fate 
and transport of arsenic in 
ground water. In addition, the 
study of community-water sup 
plies will help the owners of 
private, unregulated wells make 
informed decisions on whether 
to have their well tested for 
arsenic.

Arsenic 
Concentrations 
on a National and 
Regional Scale

Elevated arsenic concen 
trations (above drinking-water 
standards) are a national and 
regional concern. An environ 
mental research program by the 
USGS (Ryker, 2001) compiled 
arsenic analyses from 31,000 
wells and springs in 49 States 
for the national map (fig. 3). 
Scientists with the USGS and 
State agencies collected and 
analyzed these data mainly from
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private wells, monitoring wells, 
and community-supply wells. 
These samples were collected 
for studies on the quality of the 
Nation's potable ground-water 
resources. The data set contains 
no explicit information on the 
rural population that does not 
use ground water from pub 
lic supply. The national map 
includes arsenic concentra 
tions in drinking-water data 
from monitoring and research 
programs in the United States. 
Monitoring of community-sup 
ply systems is required for com 
pliance with State and Federal 
water-quality standards. The 
national map data set provides 
an important basis for estimat 
ing how many community-sup 
ply systems have arsenic con 
centrations above the present 
standard, or what proportion of 
the urban population obtains 
water from community-supply 
systems with arsenic concentra 
tions above the drinking-water 
standard (Ryker, 2001).

More than 99 percent of the 
Nation's rural population relies 
on ground water for drinking 
water. Approximately 50 per 
cent of community supplies in 
Illinois are from ground water; 
approximately 90 percent of 
private supplies are from ground 
water. Because private wells are 
unregulated, no national regula 
tory database is available to fill 
this data gap on rural private 
wells.

Additional data often are 
available at statewide or local 
scales for more specific com 
parison. Although the national 
map shows that Illinois has 
three areas with arsenic con 
centrations at or above 5 ug/L 
in ground water (central, 
northeastern, and northwest 
ern Illinois), larger areas with 
appreciably higher arsenic con 
centrations are present in other 
parts of the Nation.

Arsenic
Concentrations in 
Ground Water in 
Illinois

Known Distribution

The most extensive data 
set of arsenic concentrations 
in ground water in Illinois has 
been collected by the IEPA as 
part of compliance monitoring 
programs. Approximately 8,200 
samples collected by IEPA 
from 2,771 community-water 
supplies in Illinois provide a 
detailed picture of the arse 
nic distribution in most of the 
aquifers underlying Illinois. The 
USGS National Water-Quality 
Assessment (NAWQA) pro 
gram has collected data from 
225 monitoring and private 
wells screened in the glacial 
and alluvial aquifer system. 
The glacial and alluvial aquifer
system, as defined in this report,

Arsenic in Illinois Ground Water-Community and Private Supplies 4

includes all aquifers above 
bedrock (fig. 4). In the cen 
tral Mahomet Buried Bedrock 
Valley (fig. 1), the aquifer of 
concern is the deep portions of 
the glacial and alluvial aqui 
fer system (Mahomet aquifer) 
(fig. 4). NAWQA samples are 
collected for studies of the 
quality of the Nation's surface- 
and ground-water resources. 
This program uses a nationally 
consistent network design, sam 
pling program, and methods of 
data analyses for low levels of 
over 300 chemical constituents. 
The Illinois State Water Survey 
(ISWS) also collects arsenic 
data for studies in the State. In 
a study by the ISWS, in coop 
eration with the Illinois Waste 
Management and Research 
Center, the variability of arse 
nic concentrations with depth 
is being studied in the glacial 
and alluvial aquifer system 
in central Illinois. In another 
study, approximately 30 small 
community-water supplies are 
being sampled for arsenic and 
arsenic species concentrations 
by the ISWS. In addition, 150 
non-community wells are being 
sampled for arsenic and other 
chemical constituents. All these 
programs and studies provide 
useful information, but it also is 
important to combine the avail 
able data sets. IEPA and USGS 
provide data on arsenic con 
centrations in community and 
private wells.

Water-Resources Investigations Report 03-4103
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Figure 4. Relation of time stratigraphy, general rock stratigraphy, 
and hydrostratigraphy of glacial deposits in central Illinois (modi 
fied from Willman and Frye, 1970; Hansel and Johnson, 1996; and 
Warner, 2001).

Concentrations of total (dis 
solved and suspended) arsenic 
samples collected from commu 
nity supplies and concentrations 
of dissolved arsenic in samples 
collected from monitoring 
and private wells may not be 
comparable. Two major issues 
concerning these data sets are: 
(1) the difference in pumping 
volumes; (2) the difference in 
filtering procedures; samples 
from community-supply wells 
are unfiltered, whereas samples 
from monitoring and private 
wells are filtered. Because 
community-supply wells gener 
ally pump larger amounts than

monitoring or private wells, 
water flows from a larger area 
in an aquifer (capture zone) 
to community-supply wells; 
therefore, resulting arsenic 
concentrations may differ even 
when community-supply, and 
monitoring or private wells are 
close to each other (Ohio Envi 
ronmental Protection Agency, 
2002). The filtering issue is well 
documented (Horowitz and oth 
ers, 1996). Comparing arsenic 
concentrations from filtered 
and unfiltered samples is com 
plicated by the adsorption of 
arsenic to clay particles and col 
loids within the water sample.

Filtration will remove these par 
ticles and the adsorbed arsenic, 
decreasing the apparent concen 
tration of arsenic in the sample. 
Turbidity is a rough estimate 
of the amount of particles in a 
water sample. When it is low, 
few particulates are present in 
samples, and dissolved and total 
arsenic concentrations should 
be similar. Turbidity in both the 
community- and private-supply 
samples was low, so comparing 
arsenic concentrations in ground 
water from these two well types 
should not be biased because of 
turbidity.

Arsenic concentrations in 
ground water usually are the 
result of the interaction between 
water and geologic materials. 
The geochemical environ 
ment in the aquifer is one of 
the biggest factors affecting 
arsenic concentrations. Fac 
tors such as ground-water age, 
depth to water, and land use 
affect the fate and transport 
of constituents introduced by 
humans, but have limited effects 
on the concentration of arsenic 
in ground water. Arsenic data 
from community and private 
supplies were compared in 
Illinois and other parts of the 
country (Warner, 2001; Bruce 
and Oelsner, 2001). Compari 
son of arsenic concentrations 
in private supplies (filtered) 
and arsenic concentrations in 
community-water supplies 
(unfiltered) in the deep por-
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Figure 5. Arsenic concentrations in community-supply well samples in Illinois, 
1978-2001.

tions of the glacial and alluvial 
aquifer system in Illinois were 
similar for a data set containing 
less than 100 samples (Warner, 
2001). The deep portions of 
the glacial and alluvial aquifer 
system are defined as the deep 
glacial drift aquifer (fig. 4) by 
Warner (2001). In the deep por 
tions of the glacial and alluvial 
aquifer system, filtered arsenic 
concentrations for ground-water

samples from private wells 
ranged from less than 1.0 to 
84 ^ig/L, with a median con 
centration of 1.5 \igfL', whereas 
the range of unfiltered arsenic 
concentrations for ground water 
from community-water sup 
plies ranged from less than 1 
to 110 jig/L, with a median of 
1.0 ug/L (Warner, 2001). A 
study comparing filtered pri 
vate and unfiltered community

supplies in the High Plains 
aquifer in central Colorado did 
not show a statistical differ 
ence in arsenic concentration 
(Bruce and Oelsner, 2001). 
The median concentration in 
the High Plains aquifer from 
private and community sup 
plies was 2.04 and 1.55 ^ig/L, 
respectively. On a national 
basis, arsenic concentrations 
in samples not from commu 
nity-supply wells tended to 
be higher than concentrations 
in samples from community- 
supply samples (Welch and 
others, 1999).

The IEPA collected arsenic 
data at 2,771 community-water 
supply wells (prior to treatment) 
in various aquifers in Illinois 
from 1978 through 2001. Some 
wells were sampled multiple 
times. Arsenic was not detected 
in 60 percent of samples (5031 
of 8180 samples; fig. 5).

Table 1. Comparison of arsenic concentrations in ground water from private and monitoring wells within the glacial and alluvial aqui 
fer system, all routinely sampled community-supply wells, and community-supply wells within the glacial and alluvial aquifer system.
[NAWQA, National Water-Quality Assessment; IEPA, Illinois Environmental Protection Agency; pg/L, micrograms per liter; <, less than]

All IEPA routine samples
NAWQA program wells All IEPA routine samples from community-supply . 

in the glacial and from community wells in the glacial and " 
alluvial aquifer system supplies in all aquifers alluvial aquifer system

Number of analyses

Minimum concentration (fig/L)

Maximum concentration (fig/L)

25 percent of analyses above this concentration (fig/L)

75 percent of analyses above this concentration (fig/L)

Median concentration (fig/L)

Percent arsenic detections

Percent above 10 [ig/L

268

<.2

128

<.2

3.9

.5

58

14

2036

< 1

100

< 1

2

<1

43

11

886

< 1 J^fldl
100

< 1

6

<1

47

19
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As previously dis 
cussed, community-supply 
well samples are collected 
routinely or as part of 
special studies within the 
IEPA (table 1). Routine 
samples (2,036 samples in 
the data set) are samples 
collected by the commu 
nity-supply well opera 
tor before any treatment 
for compliance. Samples 
for arsenic generally are 
collected every 5 years 
unless there are compli 
ance issues requiring more 
sampling. Special studies 
can include a wide variety 
of programs from ambi 
ent monitoring to compliance. 
Of the community- and pri 
vate-supply samples, 11 and 14 
percent, respectively, exceeded 
the 10 ug/L arsenic standard. 
The highest arsenic concentra 
tions and most frequent detec 
tions in samples from commu 
nity-supply wells were from the 
deep portions of the glacial and 
alluvial aquifer system underly 
ing central Illinois (Mahomet 
aquifer) (fig. 4).

With large water-quality 
data sets (for example, the com 
munity-supply data set from 
IEPA), there can be statistical 
bias because of the number of 
samples in any given year and 
the laboratory methods used for 
analysis. The largest number of 
samples from community-water 
supplies in Illinois was collected

NUMBER OF SAMPLES

ho *>. o oo o "N o o o o o c

3 O O O O O C

PHI

p

1-1
-

1-1 1-1

JU 1 I
YEAR 

Figure 6. Sampling program for community-supply wells in Illinois, 1978-2001

each year from 1982 to 1987 
(fig. 6) after the implementation 
of the Clean Water Act in 1980. 
The percentage of samples 
each year with concentrations 
greater than or equal to 10 ug/L 
and less than 50 ug/L remained 
relatively constant at 9 percent 
across these years, and samples 
greater than 50 ug/L ranged 
from 1 to 2 percent over this 
time period. Laboratory report 
ing levels (Irl) have ranged from 
0.001 to 5 ug/L. Generally, the 
lower reporting levels are for 
more recent samples because 
analytical machines and meth 
ods with higher precision were 
used in more recent years. If 
all the samples were screened 
to the highest reporting level 
of 5 ug/L, then only 15 percent 
of all wells would have arsenic 
detections.

The glacial and alluvial 
aquifer system, which is the 
primary aquifer system used 
for community-water supplies 
in Illinois, had the greatest 
number of arsenic samples. 
Almost 50 percent of the 
community-supply wells in 
Illinois are open to this aqui 
fer system (fig. 7). Similar 
ranges and arsenic detections 
are present for samples taken 
from either community-sup 
ply (less than 1.0-100 ug/L) or 
private/monitoring (less than 
0.2-128 ug/L) wells open to this 
aquifer system (table 1).

Estimated 
Distribution

Possible arsenic sources 
may be determined by establish 
ing a relation between arsenic
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Illinois.

in

concentration and concentra 
tions of other chemical constitu 
ents and/or physical properties 
(such as well depth). The rela 
tion of arsenic with depth is not 
straightforward. Arsenic sources 
may be at various depths and 
geochemical conditions affect 
ing arsenic mobilization also 
vary with depth. A study by the 
USGS in the central Mahomet 
Buried Bedrock Valley in 
Illinois (fig. 1) found arsenic 
concentrations and frequency 
of detection to be highest in the 
deep glacial drift aquifer (fig. 4) 
(median depth of 256 feet) 
compared to the shallow drift 
aquifer (fig. 4) (median depth 
of 33 feet) (Warner, 2001). 
A comparison of private sup 
plies in this same area found 
concentrations to be similar for 
comparable depths (Warner, 
2001). In contrast, the ISWS 
found, in general, higher arsenic 
concentrations in samples from 
the shallow portions than in

the deep portions of the glacial 
and alluvial aquifer system in 
Tazewell County (Illinois State 
Water Survey, 2002). This result 
is based on 590 samples col 
lected by the Tazewell County 
Health Department and interpo 
lated well-depth information. 

In Illinois, many ground- 
water supplies are hard (hard 
ness as CaCO3 greater than 
120 milligrams per liter (mg/L); 
Heath, 1984). Therefore, most 
community and some private 
supplies treat the drinking water 
to remove calcium and mag 
nesium, as well as iron, man 
ganese, and other constituents. 
The removal of these constitu 
ents from drinking water also 
may reduce arsenic concentra 
tions because arsenic adsorbs to 
iron and manganese oxides (Illi 
nois State Water Survey, 2002). 
Data from 1,449 community- 
water supplies that utilize the 
glacial and alluvial aquifer sys 
tem were analyzed for arsenic,

iron, and manganese con 
centrations. Co-kriging, 
a geostatistical method, 
was used to estimate 
arsenic concentrations 
in ground water across 
the State by interpolating 
between data points with 
known arsenic, iron, and 
manganese concentrations 
(figs. 8a, b). More infor 
mation on these methods 
can be found in Isaaks 
and Srivastava (1989) 
and Kitanidis (1997). 

Where the estimates are based 
on relatively few data points 
(compared to other parts of 
the State), there is more uncer 
tainty in the estimated arsenic 
concentrations (fig. 8b). The 
geostatistical methods provide a 
good estimate when compared 
to known arsenic concentrations 
but tend to underestimate the 
highest concentrations and tend 
slightly to underestimate the 
variability of the concentrations 
(the multiple R2 coefficient of 
determination was 0.64 between 
measured and estimated val 
ues). The darker shaded areas 
on figure 8 a indicate the highest 
estimated arsenic concentrations 
in association with iron and 
manganese. These areas also 
may indicate where community 
and some private supplies likely 
are treating for iron and manga 
nese, which may remove some 
of the arsenic. The area of high 
arsenic, iron, and manganese
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EXPLANATION

ESTIMATED ARSENIC 
CONCENTRATION IN 
THE GLACIAL AND 
ALLUVIAL AQUIFER 
SYSTEM, IN MICROGRAMS 
PER LITER 
OTO1
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Figure 8. (A) Estimated arsenic concentrations in association with iron and manganese and (B) uncertainty of arsenic 
concentration estimates, Illinois.
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Figure 9. Arsenic concentrations in coal from Illinois, Indiana, and Kentucky (from 
Goldhaber and others, 2002).

concentrations in central Illinois 
is associated with part of the 
Mahomet Buried Bedrock Val 
ley (fig. 1). Water-quality data 
from private and monitoring 
wells also indicated high arsenic 
concentrations in this area.

Potential Sources of 
Arsenic in Illinois

In most of Illinois, arse 
nic sources are natural. Three 
potential sources considered 
here for high arsenic concentra 
tions in Illinois are: 1) dissolu 
tion from geologic material;
2) mobilization of adsorbed or 
coprecipitated arsenic; and/or
3) bedrock recharge.

The dissolution and mobili 
zation of arsenic from geologic 
materials will occur if there is a 
source of arsenic in the geologic 
materials and if the geochemi- 
cal conditions are conducive to 
arsenic transport. There are geo 
graphically extensive geologic 
and geochemical conditions that 
produced widespread arsenic 
enrichments in the earth's crust 
in the formation of arsenic-rich 
pyrite (Goldhaber and others, 
2002). These bedrock depos 
its usually are in contact with 
overlying glacial sediments 
and structural features in the 
bedrock may provide conduits 
for arsenic transport. Another 
source of arsenic is dark shale 
and coal containing pyrite. 
Some coal deposits in Illinois,

Indiana, and Kentucky 
contain high arsenic con 
centration (fig. 9).

Geochemical rock 
analyses done on the 
glacial deposits and 
underlying bedrock in the 
Central Mahomet Buried 
Bedrock Valley indicate 
that the highest arsenic 
concentrations are in the 
organic-rich bedrock 
underlying the valley. 
This organic-rich bedrock 
usually is shale or dark 
limestone. The sand and 
gravel making up the deep 
portions of the glacial and 
alluvial aquifer system 
had the lowest arsenic 
concentration of the sedi 

ments above the bedrock. The 
till overlying the aquifer in this 
area had arsenic concentrations 
higher than the sand and gravel, 
but substantially less than the 
organic-rich bedrock (Jeff Cata- 
lano, U.S. Geological Survey, 
written commun., 1999). Thus, 
there is an arsenic source in the 
geologic materials of the sedi 
ments and bedrock composing 
the aquifers, but the organic- 
rich bedrock has the highest 
concentration of arsenic.

The second possible source 
for the high arsenic concentra 
tions considered here is the 
mobilization of coprecipitated 
arsenic. Consideration of this 
possible source is based on the 
premise that during glacial peri-
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ods, waters with high arsenic 
concentration were in contact 
with clay within the till and the 
arsenic adsorbed onto these clay 
particles. As the glacial materi 
als were buried, the geochemi- 
cal environment became more 
reducing and the arsenic associ 
ated with the iron oxides and 
hydroxides was mobilized.

The third possible source 
for high arsenic concentrations 
considered here is bedrock 
recharge. This possible source 
was proposed by Panno and 
others (1994). Most of the work 
on arsenic in ground water in 
Illinois primarily has been in 
the deep portions of the glacial 
and alluvial aquifer system, 
where high arsenic concentra 
tions are present in some areas 
and depths. In Piatt County in 
central Illinois (fig. I), there are 
many bedrock structural fea 
tures, such as faults and folds, 
which could provide direct path 
ways for ground water to flow 
from the deep bedrock to the 
deep portions of the glacial and 
alluvial aquifer system. Arsenic 
concentrations in the deep por 
tions of the glacial and alluvial 
aquifer system increase along 
the ground-water-flow path just 
west of Piatt County (Warner, 
2001). Ground water from the 
bedrock may be recharging the 
aquifer with arsenic or may be 
altering geochemical conditions 
so that arsenic is mobilized in 
this area.

Summary and 
Conclusions

Dissolved arsenic is found 

in ground water across Illinois. 

Determining the extent and 

distribution of arsenic in ground 

water is a starting place to 

assess the potential risk for per 

sons drinking from a commu 

nity or private supply. Under 

standing the potential sources 

and pathways that mobilize 

arsenic in ground water is nec 

essary in protecting the drink 

ing-water supply in Illinois.

Arsenic was not detected 

in 60 percent of samples from 

community supplies consid 

ered in this study. The highest 

arsenic concentrations and most 

frequent detections in samples 

from community-supply wells 

were from the deep portions of 

the glacial and alluvial aqui 

fer system underlying central 

Illinois (Mahomet aquifer). Of 

the community- and private- 

supply samples, 11 and 14 

percent, respectively, exceeded 

the 10 ug/L arsenic standard; 

but, private-supply wells are not 

regulated for arsenic concentra 

tions in ground water.

Arsenic sources may be at 

various depths and geochemi 

cal conditions affecting arsenic 
mobilization also vary with 

depth. Estimates of arsenic,

iron, and manganese have been 

exptrapolated from measured 

concentrations. An area of high 

estimated arsenic concentra 

tion in ground water in central 

Illinois appears to be associ 

ated with the Mahomet Buried 

Bedrock Valley. Where the 

estimates are based on relatively 

few data points (compared to 

other parts of the State), there is 

more uncertainty in the esti 

mated arsenic concentrations. 

The geostatistical methods 

provide a good estimate when 

compared to known arsenic 

concentrations but tend to 

underestimate the highest con 

centrations and tend slightly to 

underestimate the variability of 

the concentrations.
In most of Illinois, arsenic 

sources are natural. Limited 

geochemical rock analyses 

done on the glacial deposits and 

underlying bedrock in the Cen 

tral Mahomet Buried Bedrock 

Valley indicate that the highest 

arsenic concentrations are in the 

organic-rich bedrock underly 

ing the valley. Understanding 

the fate and transport of arse 

nic from the source to a com 

munity-supply well will need 

to involve simulation of the 
ground-water flow and chemi 

cal conditions of the glacial and 

alluvial aquifer system.
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ATTACHMENT 7 

PCA Data Input Summary 

 



Well HSU Date Location pH (SU)

Alkalinity, 

bicarbonate 

(mg/L)

Arsenic 

(mg/L)

Barium 

(mg/L)
Boron (mg/L) Calcium (mg/)

Chloride 

(mg/L)

Fluoride 

(mg/L)

Magnesium 

(mg/L)
ORP (mg/L)

Potassium 

(mg/L)

Sodium 

(mg/L)
Sulfate (mg/) TDS (mg/L)

G200 UA 01/29/21 Background 7.3 310 0.0013 0.043 0.014 81 53 0.36 40 43.6 1.1 78 110 580

G200 UA 03/29/21 Background 7.3 300 0.001 0.044 0.04 82 50 0.32 41 28.1 0.59 56 100 460

G200 UA 04/21/21 Background 7.15 300 0.001 0.047 0.035 88 63 0.435 43 92.7 0.46 52 95 570

G200 UA 05/06/21 Background 7.08 290 0.0035 0.08 0.012 140 73 0.25 62 10.8 1.7 68 100 570

G200 UA 05/17/21 Background 7.21 280 0.001 0.055 0.01 91 78 0.342 45 34 0.52 56 110 560

G200 UA 07/28/21 Background 7.02 280 0.001 0.044 0.11 83 51 0.255 42 -23.5 0.86 58 100 500

G200 UA 08/18/21 Background 7.18 300 0.001 0.04 0.016 87 44 0.383 40 42.6 0.55 67 100 540

G200 UA 02/09/22 Background 7.1 290 0.001 0.057 0.01 92 80 0.327 43 89.7 0.5 60 110 500

G200 UA 08/23/22 Background 7.06 250 0.00069 0.052 0.064 85 61 0.322 39 -146 0.61 58 110 540

G200 UA 02/16/23 Background 6.65 310 0.0081 0.16 0.029 120 50 0.04 54 126 1.9 65 100 440

G200 UA 06/07/23 Background 7.11 300 0.0085 0.15 0.011 110 65 0.216 53 26 1.9 56 110 630

G200 UA 11/14/23 Background 7.16 281 0.002 0.0818 0.01 80.3 43 0.38 38.6 97 0.969 53.1 106 455

G200 UA 02/21/24 Background 6.69 287 0.001 0.038 0.0932 83.8 46 0.32 38.7 171 0.718 54.3 109 496

G206 UA 01/27/21 Downgradient 7.1 280 0.001 0.037 0.01 65 22 0.426 35 39.1 0.25 42 130 480

G206 UA 08/20/21 Downgradient 7.2 290 0.001 0.047 0.01 83 21 0.643 38 67.9 0.33 52 130 560

G206 UA 02/10/22 Downgradient 7.03 260 0.001 0.051 0.012 82 23 0.439 34 124 0.54 54 130 540

G206 UA 08/23/22 Downgradient 6.86 300 0.00069 0.051 0.0071 92 21 0.364 40 -178 0.91 55 140 540

G206 UA 02/16/23 Downgradient 7.43 280 0.00069 0.057 0.0098 87 23 0.382 32 188 0.37 47 140 460

G206 UA 06/09/23 Downgradient 7.08 310 0.0026 0.05 0.012 86 22 0.43 37 -232 0.85 50 140 600

G206 UA 08/14/23 Downgradient 6.93 320 0.0015 0.0581 0.0092 86.8 23 0.43 35.9 -188 0.87 52.6 138 548

G206 UA 11/15/23 Downgradient 7.46 293 0.0016 0.0534 0.0092 83.3 23 0.48 35.2 -256 0.625 49.8 132 485

G206 UA 02/13/24 Downgradient 7.17 285 0.001 0.0763 0.0092 88.4 24 0.43 38.7 96 0.541 48.6 166 528

G206D DA 02/16/23 Downgradient 7.53 410 0.015 0.12 0.11 89 29 0.784 27 -95 1.2 120 160 670

G206D DA 06/09/23 Downgradient 7.21 400 0.016 0.17 0.12 86 25 0.873 31 -194 1.1 120 160 680

G206D DA 08/14/23 Downgradient 6.94 414 0.0149 0.2 0.118 84.9 23 1 31 -48 1.3 128 155 685

G206D DA 11/17/23 Downgradient 7.14 420 0.0168 0.183 0.123 80.3 22 1.09 29.7 -54 1.21 116 153 755

G206D DA 02/16/24 Downgradient 6.63 422 0.0184 0.203 0.137 86.6 22 0.97 31.1 173 1.2 111 126 630

G209 UA 01/27/21 Downgradient 7.1 380 0.001 0.043 0.01 120 77 0.401 53 47.8 0.36 63 250 810

G209 UA 08/20/21 Downgradient 6.83 400 0.0019 0.059 0.02 150 59 0.493 55 -82.5 0.48 77 240 840

G209 UA 02/10/22 Downgradient 7.16 390 0.0029 0.063 0.012 150 63 0.472 51 -53.8 0.63 79 270 810

G209 UA 08/23/22 Downgradient 6.81 400 0.0016 0.058 0.0071 160 66 0.344 57 -120 0.47 81 240 880

G209 UA 02/15/23 Downgradient 7.35 380 0.0014 0.057 0.0094 150 56 0.371 47 128 0.43 70 230 930

G209 UA 06/09/23 Downgradient 7.02 380 0.0029 0.07 0.011 140 61 0.396 50 -33 0.45 73 230 860

G209 UA 08/14/23 Downgradient 6.6 401 0.0014 0.0685 0.0092 149 53 0.46 51.2 84 0.551 77.6 243 878

G209 UA 11/16/23 Downgradient 7 387 0.0017 0.0599 0.014 143 52 0.52 50.6 -23 0.581 75.7 255 826

G209 UA 02/13/24 Downgradient 6.83 390 0.0013 0.0702 0.03 143 59 0.47 53.6 139 0.656 71.9 251 798

G212 UA 01/26/21 Downgradient 6.8 250 0.001 0.046 0.032 56 41 0.25 29 152 0.24 63 55 400

G212 UA 08/19/21 Downgradient 7.22 250 0.001 0.047 0.01 54 41 0.322 28 210 0.26 62 51 420

G212 UA 02/11/22 Downgradient 7.17 240 0.001 0.048 0.033 57 46 0.39 28 121 0.65 68 57 330

G212 UA 08/24/22 Downgradient 6.87 240 0.00069 0.046 0.0071 59 43 0.281 30 108 0.23 66 54 530

G212 UA 02/14/23 Downgradient 7.52 240 0.00069 0.051 0.0071 60 45 0.254 27 159 0.26 59 54 520

G212 UA 06/07/23 Downgradient 7.2 280 0.00069 0.051 0.01 56 41 0.222 27 110 0.25 58 54 480

G212 UA 08/10/23 Downgradient 7.22 234 0.0004 0.0529 0.0092 53.6 46 0.35 26.3 68 0.278 59.6 65 412

G212 UA 11/16/23 Downgradient 7.15 236 0.0004 0.063 0.0125 54.6 47 0.34 26.6 102 0.301 59.7 63 434

G212 UA 02/14/24 Downgradient 7.09 254 0.001 0.0549 0.0092 56.3 48 0.32 27.5 152 0.289 56.4 59 412

G213 UA 02/15/23 Downgradient 7.52 250 0.00069 0.055 0.0071 68 39 0.309 29 140 0.34 34 54 510

G213 UA 06/07/23 Downgradient 7.21 240 0.00069 0.054 0.01 65 45 0.24 30 -1.5 0.37 37 59 500

G213 UA 08/10/23 Downgradient 7.16 228 0.0004 0.0541 0.0092 65.6 46 0.34 29.3 102 0.468 36.6 68 402

G213 UA 11/16/23 Downgradient 7.09 226 0.0004 0.0469 0.0125 64.7 52 0.36 30.1 84 0.429 35.7 79 420

G213 UA 02/14/24 Downgradient 6.98 247 0.001 0.0622 0.0092 74.3 53 0.34 33.9 157 0.745 34.9 70 412

G215 UA 01/26/21 Downgradient 6.8 320 0.0064 0.1 0.36 180 120 0.25 74 -2.9 0.6 87 490 1100

G215 UA 08/19/21 Downgradient 7.04 310 0.0053 0.058 0.49 180 110 0.597 84 -26.4 0.78 89 440 1300

G215 UA 02/09/22 Downgradient 6.9 320 0.0066 0.051 0.67 190 130 0.292 89 26.2 1.3 100 520 1200

G215 UA 05/11/22 Downgradient 6.95 450 0.0085 0.044 0.59 200 130 0.04 90 -11.7 1.8 93 540 1300

G215 UA 08/23/22 Downgradient 6.81 310 0.0058 0.044 0.6 190 150 0.165 93 -40 3.1 98 470 1300

G215 UA 02/15/23 Downgradient 7.1 340 0.0026 0.041 0.77 200 130 0.231 89 -31 4.1 90 560 1500

G215 UA 06/01/23 Downgradient 7.02 340 0.013 0.045 0.84 180 130 0.209 88 -16 4.2 96 540 1200

G215 UA 08/10/23 Downgradient 6.95 333 0.0024 0.0402 0.712 171 127 0.33 86.5 93 4.5 91.8 481 1270

G215 UA 11/16/23 Downgradient 6.94 343 0.0112 0.0585 0.727 180 138 0.34 95.3 -12 4.73 95.4 512 1250

G215 UA 02/13/24 Downgradient 6.85 354 0.0021 0.0458 0.809 186 157 0.3 106 122 4.56 95.8 566 1260

G217 UA 02/15/23 Downgradient 7.2 290 0.00069 0.096 0.015 160 93 0.3 57 13 0.43 63 310 1100

G217 UA 06/08/23 Downgradient 6.74 310 0.0013 0.11 0.016 180 130 0.296 68 2 0.71 69 370 1100

G217 UA 08/10/23 Downgradient 6.92 303 0.0004 0.107 0.02 175 109 0.38 67.7 77 0.659 74 394 1100

G217 UA 11/16/23 Downgradient 6.88 288 0.0005 0.127 0.015 177 123 0.42 71.4 16 0.626 73.6 427 1100

G217 UA 02/13/24 Downgradient 6.85 292 0.0004 0.0898 0.0243 180 125 0.35 75.5 129 0.638 73 428 950

G218 UA 01/26/21 Downgradient 7 390 0.0034 0.14 0.017 120 81 0.276 50 10.5 0.9 58 210 710

G218 UA 08/19/21 Downgradient 7.09 300 0.0018 0.15 0.01 150 88 0.63 59 -49.3 0.47 63 260 1000

G218 UA 02/09/22 Downgradient 6.78 290 0.0016 0.14 0.012 140 110 0.374 57 45.1 0.63 67 260 850

G218 UA 08/23/22 Downgradient 6.86 290 0.0012 0.097 0.0092 170 100 0.234 70 -28 0.63 75 350 1100

G218 UA 02/16/23 Downgradient 7.12 310 0.0026 0.11 0.01 160 100 0.04 57 2.9 0.79 63 300 920

G218 UA 06/01/23 Downgradient 7.16 300 0.0033 0.085 0.014 170 160 0.255 65 -27 0.69 73 370 1000

G218 UA 08/10/23 Downgradient 6.94 305 0.002 0.0747 0.02 179 116 0.32 70.6 70 0.772 75.3 424 1140

G218 UA 11/16/23 Downgradient 6.84 298 0.0031 0.0931 0.0237 181 125 0.35 74.3 -5 0.81 73.7 433 1140

G218 UA 02/13/24 Downgradient 6.86 313 0.0019 0.075 0.02 169 119 0.3 73.1 125 0.925 69.7 396 835

R201 UA 01/29/21 Background 7 380 0.0028 0.074 0.01 94 46 0.25 41 -32.1 0.65 110 160 710

R201 UA 03/29/21 Background 7 360 0.0017 0.073 0.019 97 55 0.45 43 -56.5 0.64 100 190 660

R201 UA 04/21/21 Background 6.94 390 0.0013 0.071 0.019 100 63 0.359 45 -44.5 0.64 110 200 810

R201 UA 05/06/21 Background 7.18 360 0.0027 0.078 0.01 110 67 0.25 45 -42.4 0.74 110 210 730

R201 UA 05/17/21 Background 7.03 380 0.0025 0.078 0.01 110 76 0.265 48 -109 0.65 120 210 770

R201 UA 06/14/21 Background 6.98 400 0.0028 0.082 0.016 120 68 0.332 48 -120 0.75 120 230 820

R201 UA 06/29/21 Background 7.06 380 0.01 0.13 0.014 140 81 0.356 60 -116 1.2 120 220 560

R201 UA 07/13/21 Background 6.95 350 0.0022 0.069 0.01 97 58 0.261 42 -27.1 0.72 100 170 710

R201 UA 07/28/21 Background 7.23 360 0.0019 0.081 0.011 110 79 0.504 45 -122 0.74 110 370 750

R201 UA 08/18/21 Background 7 360 0.0016 0.067 0.012 110 88 0.472 45 -82.1 0.71 120 180 740

R201 UA 02/09/22 Background 7.07 380 0.0017 0.08 0.01 120 83 0.384 49 -66 0.84 130 240 760

R201 UA 08/23/22 Background 6.97 380 0.0046 0.091 0.0071 140 86 0.258 58 -109 0.94 130 240 840

R201 UA 02/16/23 Background 7.09 400 0.0036 0.076 0.019 97 51 0.359 42 -15 0.84 110 160 750

R201 UA 06/07/23 Background 7.29 420 0.0039 0.078 0.01 120 89 0.19 46 -123 0.84 120 220 930

R201 UA 11/14/23 Background 6.99 364 0.0028 0.0879 0.0092 103 60 0.41 40.4 -97 1.03 101 167 705

R201 UA 02/20/24 Background 7 353 0.0012 0.0726 0.269 94.6 45 0.49 47.4 147 1.93 82.2 185 555

G275D DA 06/08/23 Downgradient 7.34 750 0.017 0.45 0.18 150 23 0.392 61 -116 2.5 110 99 980

G275D DA 08/14/23 Downgradient 7.51 770 0.0237 0.506 0.174 157 20 0.5 61.8 -132 3 119 123 1000

G275D DA 12/07/23 Downgradient 6.96 742 0.0182 0.676 1.06 155 19 0.56 63.4 43 3.14 128 116 840

G275D DA 02/19/24 Downgradient 7.19 742 0.0174 0.572 0.211 150 20 0.48 59.1 130 2.75 110 119 465

Ne Riser CCR 03/31/21 CCR 7.2 290 0.0021 0.046 36 490 1300 31.9 910 251 110 310 10000 13000

Ne Riser CCR 04/21/21 CCR 7.33 290 0.0023 0.041 44 530 1500 31.4 1200 179 120 420 10000 14000

Ne Riser CCR 05/05/21 CCR 7.2 290 0.0024 0.041 45 530 1600 31.6 1200 211 120 430 12000 9700

Ne Riser CCR 05/18/21 CCR 7.25 310 0.0027 0.041 45 550 1300 32.5 1200 93.1 130 420 12000 9400

Ne Riser CCR 07/27/21 CCR 7.14 310 0.0022 0.042 41 540 1400 1.66 1300 243 130 410 11000 14000

Ne Riser CCR 06/15/22 CCR 7.9 250 0.0019 0.042 40 490 1400 29.2 1100 195 110 330 10000 13000

Ne Riser CCR 08/25/22 CCR 6.89 280 0.0019 0.041 42 520 1400 27.8 1200 176 120 400 10000 5900

Notes:

mg/L = milligrams per liter

CCR = coal combustion residual

ORP = oxidation reduction potential

TDS= total dissolved solids

SU= standard units

HSU = hydrostratigraphic unit

UA = Uppermost Aquifer 

DA = Deep Aquifer

Non-detect values were replaced with half of detection limit.
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PCA Analysis – Porewater Included 

 

 

 

 

 

 

 

 

 

 

 



ATTACHMENT 8 – ADDITIONAL PCA ANALYSIS 

To minimize the impacts of CCR-related signatures on total variability in the dataset, porewater 
samples were excluded from the multivariate analyses described in the August 2024 Alternative 
Source Demonstration report prepared by Geosyntec. An additional scenario with porewater 
samples included is presented herein.  

The biplot for the scenario with porewater samples included is shown on Attachment 8a 
indicating that the porewater samples are clustered separately from the UA and DA samples, with 
the DA samples (orange) and UA samples (dark green) also separated on the biplot. As before, 
constituents such as barium, bicarbonate and arsenic are responsible for the chemical signature of 
the DA samples. This finding is consistent with the scenario without the porewater samples 
included (Figure 7 of main text), in which lithology is the main driver for the chemistry of the 
groundwater samples. The results of clustering analysis confirmed one cluster of porewater 
samples distinct from the combined UA and DA groundwater sample cluster (Attachment 8b).  

This finding is consistent with the scenario described in the main document, in which lithology is 
the main driver for the chemistry of the groundwater samples. 



    

      

 

Notes:   
1. The arrows signify the correlations between the 

constituents and the principal components.  
2. Deep Aquifer Unit = Orange 

Uppermost Aquifer Unit = Dark Green 
Coal Combustion Residual Unit = Gray 

3. The background samples are represented with 
hollow symbols. 
 

 

 
Attachment 

 

8a 

Principal Component Analysis Biplot 
 

Coffeen GMF Gypsum Stack Pond 

Columbus, Ohio July 2024 



  

 

Notes: 
1. The cluster analysis used Euclidean distances as the similarity measure and Ward’s method as 

the clustering algorithm.  
2. In the dendrogram, samples on the same branch are more similar to each other. The samples with 

the highest similarity are on the closest branches. 
3. The boxes around the branches represent the two clusters into which samples sources are 

grouped. 
4. UA, DA, and CCR refer to Uppermost Aquifer Unit, Deep Aquifer Unit, and Coal Combustion 

Residual Unit respectively. 
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Columbus, Ohio July 2024 

Dendrogram Graph from Cluster Analysis  
(with porewater) 
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Field Soil Boring Logs 

 

 

 

 

 

 

 

 

 

 

 



 0 - 0.3' CLAYEY SILT: ML/CL, dark brown (10YR
3/3), organic material, roots, soft, low plasticity,
moist.
 0.3 - 19.5' FAT CLAY: to LEAN CLAY: CH,
yellowish brown (10YR 5/6), silt (5-15%), sand
(0-5%), very stiff, high plasticity, moist.

 10' dark gray (10YR 4/1), strong brown (7.5YR 5/6)
mottling (10-20%).
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 0.3 - 19.5' FAT CLAY: to LEAN CLAY: CH,
yellowish brown (10YR 5/6), silt (5-15%), sand
(0-5%), very stiff, high plasticity, moist. (continued)

 17' layer of sandy clay, stiff, medium plasticity.

 19.5 - 20' LEAN CLAY WITH SAND: (CL)s, dark
yellowish brown (10YR 4/6), fine to medium sand,
silt (5-15%), soft, medium plasticity, moist.
 20 - 70' SILTY CLAY: CL/ML, dark gray (5YR
4/1), very stiff to hard, fine sand (0-15%), low
plasticity, dry to moist.

 22' layer of sandy clay, low plasticity to non-plastic.

 28' soft, wet.

CH

(CL)s

CL/ML

3
CS

4
CS

120
120

120
120

Water
daylighting
from
annular
space of
adjacent
monitoring
wells.
Stopped
using water
for drilling.

G206D_SBBoring Number
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 20 - 70' SILTY CLAY: CL/ML, dark gray (5YR
4/1), very stiff to hard, fine sand (0-15%), low
plasticity, dry to moist. (continued)

CL/ML

5
CS

6
CS

120
120

120
120

Water used
to advance
core barrel
to 40 feet
below
ground
surface (ft
bgs).

Soil sample
collected
from 45-47
ft bgs.

G206D_SBBoring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l
D

ia
gr

am

4
Sample

B
lo

w
 C

ou
nt

s

L
en

gt
h 

A
tt.

 &
R

ec
ov

er
ed

 (
in

)

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

L
og

M
oi

st
ur

e
C

on
te

nt

L
iq

ui
d

L
im

it

P
la

st
ic

it
y

In
de

x

P
 2

00

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 I

n 
F

ee
t

N
um

be
r

an
d 

T
yp

e

Page 3 of

C
om

pr
es

si
ve

S
tr

en
gt

h 
(t

sf
)

P
ID

 1
0.

6 
eV

 L
am

p



 20 - 70' SILTY CLAY: CL/ML, dark gray (5YR
4/1), very stiff to hard, fine sand (0-15%), low
plasticity, dry to moist. (continued)

 55' - 60' dark gray (5Y 4/1) to olive gray (5Y 5/2),
orange mottling (10-20%), (moisture).

 68' - 68.3' layer of clay with sand, stiff, non-plastic,
moist.

 70' End of Boring.

CL/ML

7
CS

120
120

Soil sample
collected
from 55-57
ft bgs.

Soil sample
collected
from 67-69
ft bgs.
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 0 - 0.3' CLAYEY SILT: ML/CL, dark brown (10YR
3/3), organic material, grass, roots, soft, moist.
 0.3 - 11' LEAN CLAY: CL, yellowish brown (10YR
5/6), silt (5-15%), sand (0-5%), very stiff, high
plasticity, moist.

 3' orange mottling (10%).

ML/CL

CL

1
CS

2
CS

120
76

120
120

Boring Drilled By:  Name of crew chief (first, last) and Firm

Template: RAMBOLL_IL_BORING LOG - Project: 2024 COF N&E.GPJ

State

DRAFT - KLT

3/21/2024

Facility ID

Surface Elevation
3/21/2024

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name

N
ST

874,272.78 N,   2,516,364.19 E

CoffeenMontgomery

G275D_SB

Lat

Long

°

°

615.58 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

Ethan Orange
Cascade Drilling LP

Date Drilling Completed

E
W

FirmSignature

County

Sonic

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

FeetFeet

Coffeen 2024 Nature & Extent Investigation

/

 Feet (NAVD88) 6.0 inches

E W

Ramboll
234 W Florida Street, 5th Floor, Milwaukee, WI 53204

Tel:   (414)837-3607
Fax:   (414)837-3608
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 11 - 12' WELL-GRADED SAND: SW, dark
yellowish brown (10YR 4/6), silt (5-15%), loose, wet.

 12 - 13' SANDY SILT: s(ML), dark yellowish
brown (10YR 4/6), fine sand, hard, medium
plasticity.

 13 - 20' SILT WITH SAND: (ML)s, brown (10YR
4/3), fine sand, silt (0-5%), soft, non-plastic to low
plasticity, dry.

 20 - 22' WELL-GRADED SAND: SW, dark
yellowish brown (10YR 4/6), silt (5-15%), loose, wet.

 22 - 23' CLAYEY SILT: to SILTY CLAY WITH
SAND: ML/CL, brown (10YR 5/3), yellow brown
mottling (10%), gravel (0-5%), hard.

 23 - 50' SILTY CLAY: CL/ML, dark gray (5YR
4/1), sand (0-5%), very stiff to hard, low plasticity,
dry to moist.

SW

s(ML)

(ML)s

SW

ML/CL

CL/ML

3
CS
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Loss of
drilling
water.

Water
daylighting
from well
pad of
adjacent
monitoring
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Stopped
using water
for drilling.
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 23 - 50' SILTY CLAY: CL/ML, dark gray (5YR
4/1), sand (0-5%), very stiff to hard, low plasticity,
dry to moist. (continued)

CL/ML

4
CS

5
CS

120
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120
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6-inch
casing set
to 40 feet
below
ground
surface (ft
bgs).
Resumed
drilling on
3/20/2024.

G275D_SBBoring Number
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 23 - 50' SILTY CLAY: CL/ML, dark gray (5YR
4/1), sand (0-5%), very stiff to hard, low plasticity,
dry to moist. (continued)

 50 - 53' POORLY-GRADED SAND: SP, white
(10YR 8/1) to gray (10YR 5/1), white to gray, fine
sand, angular to subangular sand, coarse sand
(0-5%), loose, moist.

 53 - 60' SILTY CLAY: CL/ML, very dark brown
(10YR 2/2), wood (0-5%), sand (0-5%), hard, high
plasticity, moist.

 56' dark gray (10YR 4/1).

 60' End of Boring.

CL/ML

SP

CL/ML

6
CS

120
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Soil sample
collected
from 47-49
ft bgs.

Soil sample
collected
from 51-53
ft bgs.
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CPP GMF GSP_Q1 As ASD 

 

ATTACHMENT 10 

Monitoring Well Boring Logs 

 









Identified as G206D
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CPP GMF GSP_Q1 As ASD 
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Sequential Extraction Procedure Analytical Data 
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Eurofins Knoxville
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Definitions/Glossary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Qualifiers

Metals
Qualifier Description

B Compound was found in the blank and sample.

Qualifier

F3 Duplicate RPD exceeds the control limit

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

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 Knoxville
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Job Narrative
140-36007-1

Receipt
The samples were received on 3/22/2024 at 9:30am and arrived in good condition, and where required, properly preserved and on
ice. The temperature of the cooler at receipt was 18.2º C.

Receipt Exceptions
The Field Sampler was not listed on the Chain of Custody.

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed. Analysis listed on COC is 6010B SEP
(Ar,Fe,Mn), should be 6010B SEP (As,Fe,Mn).

Metals
7 Step Sequential Extraction Procedure

These soil samples were prepared and analyzed using Eurofins TestAmerica Knoxville standard operating procedure KNOX-
MT-0008, "7 Step Sequential Extraction Procedure". SW-846 Method 6010B as incorporated in Eurofins TestAmerica Knoxville
standard operating procedure KNOX-MT-0007 was used to perform the final instrument analyses.

An aliquot of each sample was sequentially extracted using the steps listed below:

· Step 1 - Exchangeable Fraction: A 5 gram aliquot of sample was extracted with 25 mL of 1M magnesium sulfate
(MgSO4), centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by method
6010B. Results are reported in mg/kg on a dry weight basis.
· Step 2 - Carbonate Fraction: The sample residue from step 1 was extracted with 25 mL of 1M sodium acetate/acetic acid
(NaOAc/HOAc) at pH 5, centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed
by method 6010B. Results are reported in mg/kg on a dry weight basis.
· Step 3 - Non-crystalline Materials Fraction: The sample residue from step 2 was extracted with 25 mL of 0.2M ammonium
oxalate (pH 3), centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by method
6010B. Results are reported in mg/kg on a dry weight basis.
· Step 4 - Metal Hydroxide Fraction: The sample residue from step 3 was extracted with 25 mL of 1M hydroxylamine
hydrochloride solution in 25% v/v acetic acid, centrifuged and filtered. 5 mL of the resulting leachate was digested using method
3010A and analyzed by method 6010B. Results are reported in mg/kg on a dry weight basis.
· Step 5 - Organic-bound Fraction: The sample residue from step 4 was extracted three times with 25 mL of 5% sodium
hypochlorite (NaClO) at pH 9.5, centrifuged and filtered. The resulting leachates were combined and 5 mL were digested using
method 3010A and analyzed by method 6010B. Results are reported in mg/kg on a dry weight basis.
· Step 6 - Acid/Sulfide Fraction: The sample residue from step 5 was extracted with 25 mL of a 3:1:2 v/v solution of HCl-
HNO3-H2O, centrifuged and filtered. 5 mL of the resulting leachate was diluted to 50 mL with reagent water and analyzed by
method 6010B. Results are reported in mg/kg on a dry weight basis.
· Step 7 - Residual Fraction: A 1.0 g aliquot of the sample residue from step 6 was digested using HF, HNO3, HCl and
H3BO3. The digestate was analyzed by ICP using method 6010B. Results are reported in mg/kg on a dry weight basis.

In addition, a 1.0 g aliquot of the original sample was digested using HF, HNO3, HCl and H3BO3. The digestate was analyzed by
ICP using method 6010B. Total metal results are reported in mg/kg on a dry weight basis.

Results were calculated using the following equation:

Result, µg/g or mg/Kg, dry weight = (C × V × V1 × D) / (W × S × V2)

Where:
C = Concentration from instrument readout, µg/mL
V = Final volume of digestate, mL
D = Instrument dilution factor
V1 = Total volume of leachate, mL
V2 = Volume of leachate digested, mL
W = Wet weight of sample, g
S = Percent solids/100

A method blank, laboratory control sample and laboratory control sample duplicate were prepared and analyzed with each SEP
step in order to provide information about both the presence of elements of interest in the extraction solutions, and the recovery of
elements of interest from the extraction solutions. Results outside of laboratory QC limits do not reflect out of control performance,
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but rather the effect of the extraction solution upon the analyte.

A laboratory sample duplicate was prepared and analyzed with each batch of samples in order to provide information regarding the
reproducibility of the procedure.

SEP Report Notes:

The final report lists the results for each step, the result for the total digestion of the sample, and a sum of the results of steps 1
through 7 by element.

Magnesium was not reported for step 1 because the extraction solution for this step (magnesium sulfate) contains high levels of
magnesium.

Sodium was not reported for steps 2 and 5 since the extraction solution for these steps contain high levels of sodium.

The sum of steps 1 through 7 is much higher than the total result for sodium and magnesium due to the magnesium and sodium
introduced by the extraction solutions.

The digestates for steps 1, 2 and 5 were analyzed at a dilution due to instrument problems caused by the high solids content of the
digestates. The reporting limits were adjusted accordingly.

Method 6010B: The serial dilution performed for the following samples associated with batch 140-85735 was outside control limits:
SB-275D-(50-53)-20240321 (140-36007-4) and (140-36007-A-4-A SD ^5)

Methods 6010B, 6010B SEP: The following samples were diluted due to the presence of Silicon which interferes with Arsenic:
SB-206D-(45-47)-20240320 (140-36007-1), SB-206D-(56-57)-20240320 (140-36007-2), SB-275D-(46-48)-20240321
(140-36007-3) and SB-275D-(50-53)-20240321 (140-36007-4). Elevated reporting limits (RLs) are provided.

Method 6010B SEP: The sample duplicate (DUP) precision for preparation batch 140-85238 and 140-85281 and analytical batch
140-85646 was outside control limits. Sample non-homogeneity is suspected.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

General Chemistry
% Moisture: The samples were analyzed for percent moisture using SOP number KNOX-WC-0012 (based on Modified MCAWW
160.3 and SM2540B and on the percent moisture determinations described in methods 3540C and 3550B).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Sample Summary
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Lab Sample ID Client Sample ID Matrix Collected Received

140-36007-1 SB-206D-(45-47)-20240320 Solid 03/20/24 11:23 03/22/24 09:30

140-36007-2 SB-206D-(56-57)-20240320 Solid 03/20/24 11:46 03/22/24 09:30

140-36007-3 SB-275D-(46-48)-20240321 Solid 03/21/24 09:25 03/22/24 09:30

140-36007-4 SB-275D-(50-53)-20240321 Solid 03/21/24 09:40 03/22/24 09:30
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Client Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Lab Sample ID: 140-36007-1Client Sample ID: SB-206D-(45-47)-20240320
Matrix: SolidDate Collected: 03/20/24 11:23

Percent Solids: 88.2Date Received: 03/22/24 09:30

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

ND 2.3 0.59 mg/Kg ☼ 04/04/24 08:00 04/15/24 12:33 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

23 13 mg/Kg 04/04/24 08:00 04/15/24 12:33 4☼NDIron

3.4 0.14 mg/Kg 04/04/24 08:00 04/15/24 12:33 4☼8.1Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

ND 1.7 0.44 mg/Kg ☼ 04/05/24 08:00 04/15/24 13:37 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

17 9.9 mg/Kg 04/05/24 08:00 04/15/24 13:37 3☼950Iron

2.6 0.95 mg/Kg 04/05/24 08:00 04/15/24 13:37 3☼89Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

1.0 0.57 0.15 mg/Kg ☼ 04/05/24 08:00 04/15/24 14:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/05/24 08:00 04/15/24 14:41 1☼2600Iron

0.85 0.031 mg/Kg 04/05/24 08:00 04/15/24 14:41 1☼64 BManganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

0.37 J 0.57 0.25 mg/Kg ☼ 04/10/24 08:00 04/16/24 13:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/10/24 08:00 04/16/24 13:09 1☼2900Iron

0.85 0.15 mg/Kg 04/10/24 08:00 04/16/24 13:09 1☼120Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

ND 8.5 2.2 mg/Kg ☼ 04/11/24 08:00 04/16/24 14:15 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

85 50 mg/Kg 04/11/24 08:00 04/16/24 14:15 5☼NDIron

13 2.1 mg/Kg 04/11/24 08:00 04/16/24 14:15 5☼14Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

1.7 0.57 0.17 mg/Kg ☼ 04/10/24 08:00 04/16/24 15:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/10/24 08:00 04/16/24 15:19 1☼6400Iron

0.85 0.28 mg/Kg 04/10/24 08:00 04/16/24 15:19 1☼53Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

1.8 1.1 0.68 mg/Kg ☼ 04/11/24 08:00 04/17/24 13:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 4.7 mg/Kg 04/11/24 08:00 04/17/24 12:10 1☼4200Iron

0.85 0.35 mg/Kg 04/11/24 08:00 04/17/24 12:10 1☼47Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

4.9 0.50 0.13 mg/Kg 04/18/24 12:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.0 4.1 mg/Kg 04/18/24 12:10 117000Iron

0.75 0.052 mg/Kg 04/18/24 12:10 1390Manganese

Method: SW846 6010B - SEP Metals (ICP) - Total
RL MDL

4.4 0.57 0.34 mg/Kg ☼ 04/11/24 08:00 04/17/24 12:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 4.7 mg/Kg 04/11/24 08:00 04/17/24 12:50 1☼12000Iron

0.85 0.35 mg/Kg 04/11/24 08:00 04/17/24 12:50 1☼250Manganese
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Client Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Lab Sample ID: 140-36007-2Client Sample ID: SB-206D-(56-57)-20240320
Matrix: SolidDate Collected: 03/20/24 11:46

Percent Solids: 81.9Date Received: 03/22/24 09:30

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

ND 2.4 0.64 mg/Kg ☼ 04/04/24 08:00 04/15/24 12:38 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

24 14 mg/Kg 04/04/24 08:00 04/15/24 12:38 4☼NDIron

3.7 0.15 mg/Kg 04/04/24 08:00 04/15/24 12:38 4☼4.2Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

ND 1.8 0.48 mg/Kg ☼ 04/05/24 08:00 04/15/24 13:42 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

18 11 mg/Kg 04/05/24 08:00 04/15/24 13:42 3☼99Iron

2.7 1.0 mg/Kg 04/05/24 08:00 04/15/24 13:42 3☼22Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

0.55 J 0.61 0.16 mg/Kg ☼ 04/05/24 08:00 04/15/24 14:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

6.1 3.5 mg/Kg 04/05/24 08:00 04/15/24 14:46 1☼1100Iron

0.92 0.033 mg/Kg 04/05/24 08:00 04/15/24 14:46 1☼190 BManganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

2.2 0.61 0.27 mg/Kg ☼ 04/10/24 08:00 04/16/24 13:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

6.1 3.5 mg/Kg 04/10/24 08:00 04/16/24 13:14 1☼8200Iron

0.92 0.16 mg/Kg 04/10/24 08:00 04/16/24 13:14 1☼120Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

2.3 J 9.2 2.3 mg/Kg ☼ 04/11/24 08:00 04/16/24 14:20 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

92 54 mg/Kg 04/11/24 08:00 04/16/24 14:20 5☼NDIron

14 2.3 mg/Kg 04/11/24 08:00 04/16/24 14:20 5☼8.6 JManganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

1.6 0.61 0.18 mg/Kg ☼ 04/10/24 08:00 04/16/24 15:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

6.1 3.5 mg/Kg 04/10/24 08:00 04/16/24 15:24 1☼7200Iron

0.92 0.31 mg/Kg 04/10/24 08:00 04/16/24 15:24 1☼32Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

2.0 1.2 0.73 mg/Kg ☼ 04/11/24 08:00 04/17/24 13:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

6.1 5.0 mg/Kg 04/11/24 08:00 04/17/24 12:15 1☼5000Iron

0.92 0.38 mg/Kg 04/11/24 08:00 04/17/24 12:15 1☼36Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

8.7 0.50 0.13 mg/Kg 04/18/24 12:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.0 4.1 mg/Kg 04/18/24 12:10 122000Iron

0.75 0.052 mg/Kg 04/18/24 12:10 1410Manganese

Method: SW846 6010B - SEP Metals (ICP) - Total
RL MDL

8.4 1.2 0.73 mg/Kg ☼ 04/11/24 08:00 04/17/24 14:08 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

6.1 5.0 mg/Kg 04/11/24 08:00 04/17/24 12:56 1☼24000Iron

0.92 0.38 mg/Kg 04/11/24 08:00 04/17/24 12:56 1☼260Manganese
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Client Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Lab Sample ID: 140-36007-3Client Sample ID: SB-275D-(46-48)-20240321
Matrix: SolidDate Collected: 03/21/24 09:25

Percent Solids: 87.2Date Received: 03/22/24 09:30

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

ND 2.3 0.60 mg/Kg ☼ 04/04/24 08:00 04/15/24 12:43 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

23 13 mg/Kg 04/04/24 08:00 04/15/24 12:43 4☼NDIron

3.4 0.14 mg/Kg 04/04/24 08:00 04/15/24 12:43 4☼11Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

ND 1.7 0.45 mg/Kg ☼ 04/05/24 08:00 04/15/24 13:47 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

17 10 mg/Kg 04/05/24 08:00 04/15/24 13:47 3☼610Iron

2.6 0.96 mg/Kg 04/05/24 08:00 04/15/24 13:47 3☼81Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

1.2 0.57 0.15 mg/Kg ☼ 04/05/24 08:00 04/15/24 14:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/05/24 08:00 04/15/24 14:51 1☼2400Iron

0.86 0.031 mg/Kg 04/05/24 08:00 04/15/24 14:51 1☼71 BManganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

0.66 0.57 0.25 mg/Kg ☼ 04/10/24 08:00 04/16/24 13:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/10/24 08:00 04/16/24 13:19 1☼2100Iron

0.86 0.15 mg/Kg 04/10/24 08:00 04/16/24 13:19 1☼100Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

2.7 J 8.6 2.2 mg/Kg ☼ 04/11/24 08:00 04/16/24 14:25 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

86 50 mg/Kg 04/11/24 08:00 04/16/24 14:25 5☼NDIron

13 2.1 mg/Kg 04/11/24 08:00 04/16/24 14:25 5☼33Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

3.2 0.57 0.17 mg/Kg ☼ 04/10/24 08:00 04/16/24 15:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 3.3 mg/Kg 04/10/24 08:00 04/16/24 15:29 1☼6300Iron

0.86 0.29 mg/Kg 04/10/24 08:00 04/16/24 15:29 1☼50Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

2.3 1.1 0.69 mg/Kg ☼ 04/11/24 08:00 04/17/24 13:48 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 4.7 mg/Kg 04/11/24 08:00 04/17/24 12:20 1☼4600Iron

0.86 0.36 mg/Kg 04/11/24 08:00 04/17/24 12:20 1☼48Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

10 0.50 0.13 mg/Kg 04/18/24 12:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.0 4.1 mg/Kg 04/18/24 12:10 116000Iron

0.75 0.052 mg/Kg 04/18/24 12:10 1400Manganese

Method: SW846 6010B - SEP Metals (ICP) - Total
RL MDL

5.3 0.57 0.34 mg/Kg ☼ 04/11/24 08:00 04/17/24 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.7 4.7 mg/Kg 04/11/24 08:00 04/17/24 13:01 1☼14000Iron

0.86 0.36 mg/Kg 04/11/24 08:00 04/17/24 13:01 1☼340Manganese
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Client Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Lab Sample ID: 140-36007-4Client Sample ID: SB-275D-(50-53)-20240321
Matrix: SolidDate Collected: 03/21/24 09:40

Percent Solids: 96.6Date Received: 03/22/24 09:30

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

ND 2.1 0.54 mg/Kg ☼ 04/04/24 08:00 04/15/24 12:48 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

21 12 mg/Kg 04/04/24 08:00 04/15/24 12:48 4☼NDIron

3.1 0.13 mg/Kg 04/04/24 08:00 04/15/24 12:48 4☼6.8Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

ND 1.6 0.40 mg/Kg ☼ 04/05/24 08:00 04/15/24 13:52 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

16 9.0 mg/Kg 04/05/24 08:00 04/15/24 13:52 3☼250Iron

2.3 0.87 mg/Kg 04/05/24 08:00 04/15/24 13:52 3☼52Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

0.92 0.52 0.13 mg/Kg ☼ 04/05/24 08:00 04/15/24 15:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.2 3.0 mg/Kg 04/05/24 08:00 04/15/24 15:06 1☼2100Iron

0.78 0.028 mg/Kg 04/05/24 08:00 04/15/24 15:06 1☼78 BManganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

0.41 J 0.52 0.23 mg/Kg ☼ 04/10/24 08:00 04/16/24 13:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.2 3.0 mg/Kg 04/10/24 08:00 04/16/24 13:24 1☼2400Iron

0.78 0.13 mg/Kg 04/10/24 08:00 04/16/24 13:24 1☼170Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

ND 7.8 2.0 mg/Kg ☼ 04/11/24 08:00 04/16/24 14:30 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

78 46 mg/Kg 04/11/24 08:00 04/16/24 14:30 5☼NDIron

12 1.9 mg/Kg 04/11/24 08:00 04/16/24 14:30 5☼14Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

1.5 0.52 0.16 mg/Kg ☼ 04/10/24 08:00 04/16/24 15:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.2 3.0 mg/Kg 04/10/24 08:00 04/16/24 15:44 1☼2900Iron

0.78 0.26 mg/Kg 04/10/24 08:00 04/16/24 15:44 1☼33Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

1.1 1.0 0.62 mg/Kg ☼ 04/11/24 08:00 04/17/24 13:53 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.2 4.2 mg/Kg 04/11/24 08:00 04/17/24 12:25 1☼1400Iron

0.78 0.32 mg/Kg 04/11/24 08:00 04/17/24 12:25 1☼19Manganese

Method: SW846 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

4.0 0.50 0.13 mg/Kg 04/18/24 12:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.0 4.1 mg/Kg 04/18/24 12:10 19000Iron

0.75 0.052 mg/Kg 04/18/24 12:10 1370Manganese

Method: SW846 6010B - SEP Metals (ICP) - Total
RL MDL

4.5 1.0 0.62 mg/Kg ☼ 04/11/24 08:00 04/17/24 14:13 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Arsenic

5.2 4.2 mg/Kg 04/11/24 08:00 04/17/24 13:07 1☼8500Iron

0.78 0.32 mg/Kg 04/11/24 08:00 04/17/24 13:07 1☼360Manganese
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Default Detection Limits
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) - Step 1
Prep: 3010A
SEP: Exchangeable

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

5.0Iron mg/Kg2.9

0.75Manganese mg/Kg0.031

Method: 6010B SEP - SEP Metals (ICP) - Step 2
Prep: 3010A
SEP: Carbonate

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

5.0Iron mg/Kg2.9

0.75Manganese mg/Kg0.28

Method: 6010B SEP - SEP Metals (ICP) - Step 3
Prep: 3010A
SEP: Non-Crystalline

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

5.0Iron mg/Kg2.9

0.75Manganese mg/Kg0.027

Method: 6010B SEP - SEP Metals (ICP) - Step 4
Prep: 3010A
SEP: Metal Hydroxide

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.22

5.0Iron mg/Kg2.9

0.75Manganese mg/Kg0.13

Method: 6010B SEP - SEP Metals (ICP) - Step 5
Prep: 3010A
SEP: Organic-Bound

1.5Arsenic mg/Kg

Analyte UnitsMDLRL

0.38

15Iron mg/Kg8.8

2.3Manganese mg/Kg0.37

Method: 6010B SEP - SEP Metals (ICP) - Step 6
SEP: Acid/Sulfide

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.15

5.0Iron mg/Kg2.9

0.75Manganese mg/Kg0.25

Method: 6010B SEP - SEP Metals (ICP) - Step 7
Prep: Residual

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.30

5.0Iron mg/Kg4.1

0.75Manganese mg/Kg0.31
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Default Detection Limits
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

5.0Iron mg/Kg4.1

0.75Manganese mg/Kg0.052

Method: 6010B - SEP Metals (ICP) - Total
Prep: Total

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.30

5.0Iron mg/Kg4.1

0.75Manganese mg/Kg0.31
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B - SEP Metals (ICP) - Total

Client Sample ID: Method BlankLab Sample ID: MB 140-85062/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 85735 Prep Batch: 85062

RL MDL

Arsenic ND 0.50 0.30 mg/Kg 04/11/24 08:00 04/17/24 11:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.15.0 mg/Kg 04/11/24 08:00 04/17/24 11:36 1Iron

ND 0.310.75 mg/Kg 04/11/24 08:00 04/17/24 11:36 1Manganese

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85062/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 85735 Prep Batch: 85062

Arsenic 5.00 5.24 mg/Kg 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 53.4 mg/Kg 107 80 - 120

Manganese 5.00 5.66 mg/Kg 113 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85062/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 85735 Prep Batch: 85062

Arsenic 5.00 5.18 mg/Kg 104 80 - 120 1 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 52.3 mg/Kg 105 80 - 120 2 30

Manganese 5.00 5.65 mg/Kg 113 80 - 120 0 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 85735 Prep Batch: 85062

Iron 8500 7620 mg/Kg 11 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Manganese 360 324 mg/Kg 12 30☼

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 85735 Prep Batch: 85062

Arsenic 4.5 4.59 mg/Kg 3 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 6010B SEP - SEP Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 140-85063/1-B ^4
Matrix: Solid Prep Type: Step 1
Analysis Batch: 85646 Prep Batch: 85171

RL MDL

Arsenic ND 2.0 0.52 mg/Kg 04/04/24 08:00 04/15/24 12:08 4

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1220 mg/Kg 04/04/24 08:00 04/15/24 12:08 4Iron

ND 0.123.0 mg/Kg 04/04/24 08:00 04/15/24 12:08 4Manganese
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85063/2-B ^5
Matrix: Solid Prep Type: Step 1
Analysis Batch: 85646 Prep Batch: 85171

Arsenic 5.00 4.87 mg/Kg 97 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 49.8 mg/Kg 100 80 - 120

Manganese 5.00 5.06 mg/Kg 101 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85063/3-B ^5
Matrix: Solid Prep Type: Step 1
Analysis Batch: 85646 Prep Batch: 85171

Arsenic 5.00 4.98 mg/Kg 100 80 - 120 2 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 50.2 mg/Kg 100 80 - 120 1 30

Manganese 5.00 5.02 mg/Kg 100 80 - 120 1 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 1
Analysis Batch: 85646 Prep Batch: 85171

Arsenic ND ND mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron ND ND mg/Kg NC 30☼

Manganese 6.8 6.71 mg/Kg 1 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85197/1-B ^3
Matrix: Solid Prep Type: Step 2
Analysis Batch: 85646 Prep Batch: 85280

RL MDL

Arsenic ND 1.5 0.39 mg/Kg 04/05/24 08:00 04/15/24 13:12 3

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 8.715 mg/Kg 04/05/24 08:00 04/15/24 13:12 3Iron

ND 0.842.3 mg/Kg 04/05/24 08:00 04/15/24 13:12 3Manganese

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85197/2-B ^5
Matrix: Solid Prep Type: Step 2
Analysis Batch: 85646 Prep Batch: 85280

Arsenic 5.00 3.68 mg/Kg 74 60 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 ND mg/Kg 6

Manganese 5.00 4.94 mg/Kg 99 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85197/5-B ^5
Matrix: Solid Prep Type: Step 2
Analysis Batch: 85646 Prep Batch: 85280

Arsenic 5.00 3.98 mg/Kg 80 60 - 120 8 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 ND mg/Kg 5 9

Manganese 5.00 4.84 mg/Kg 97 80 - 120 2 30
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 2
Analysis Batch: 85646 Prep Batch: 85280

Arsenic ND ND mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron 250 235 mg/Kg 7☼

Manganese 52 49.0 mg/Kg 6 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85238/1-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 85646 Prep Batch: 85281

RL MDL

Arsenic ND 0.50 0.13 mg/Kg 04/05/24 08:00 04/15/24 14:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.95.0 mg/Kg 04/05/24 08:00 04/15/24 14:17 1Iron

0.0985 J 0.0270.75 mg/Kg 04/05/24 08:00 04/15/24 14:17 1Manganese

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85238/2-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 85646 Prep Batch: 85281

Arsenic 5.00 4.77 mg/Kg 95 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 49.1 mg/Kg 98 80 - 120

Manganese 5.00 4.96 mg/Kg 99 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85238/5-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 85646 Prep Batch: 85281

Arsenic 5.00 4.79 mg/Kg 96 80 - 120 0 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 49.5 mg/Kg 99 80 - 120 1 30

Manganese 5.00 5.03 mg/Kg 101 80 - 120 1 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 3
Analysis Batch: 85646 Prep Batch: 85281

Arsenic 0.92 1.46 F3 mg/Kg 45 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron 2100 2090 mg/Kg 0.8 30☼

Manganese 78 B 64.6 mg/Kg 19 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85288/1-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 85701 Prep Batch: 85332

RL MDL

Arsenic ND 0.50 0.22 mg/Kg 04/10/24 08:00 04/16/24 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.95.0 mg/Kg 04/10/24 08:00 04/16/24 12:45 1Iron

ND 0.130.75 mg/Kg 04/10/24 08:00 04/16/24 12:45 1Manganese
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85288/2-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 85701 Prep Batch: 85332

Arsenic 5.00 4.99 mg/Kg 100 80 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 49.7 mg/Kg 99 80 - 120

Manganese 5.00 5.06 mg/Kg 101 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85288/5-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 85701 Prep Batch: 85332

Arsenic 5.00 5.09 mg/Kg 102 80 - 130 2 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 50.7 mg/Kg 101 80 - 120 2 30

Manganese 5.00 5.19 mg/Kg 104 80 - 120 3 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 4
Analysis Batch: 85701 Prep Batch: 85332

Arsenic 0.41 J 0.442 J mg/Kg 7 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron 2400 2450 mg/Kg 0.9 30☼

Manganese 170 181 mg/Kg 5 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85333/1-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 85701 Prep Batch: 85452

RL MDL

Arsenic ND 7.5 1.9 mg/Kg 04/11/24 08:00 04/16/24 13:49 5

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

49.9 J 4475 mg/Kg 04/11/24 08:00 04/16/24 13:49 5Iron

ND 1.911 mg/Kg 04/11/24 08:00 04/16/24 13:49 5Manganese

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85333/2-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 85701 Prep Batch: 85452

Arsenic 15.0 12.2 mg/Kg 81 60 - 100

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 150 ND mg/Kg 2

Manganese 15.0 4.71 J mg/Kg 31 1 - 60

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85333/5-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 85701 Prep Batch: 85452

Arsenic 15.0 12.9 mg/Kg 86 60 - 100 6 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 150 ND mg/Kg 2 38

Manganese 15.0 4.08 J mg/Kg 27 1 - 60 14 30
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 5
Analysis Batch: 85701 Prep Batch: 85452

Arsenic ND 2.36 J mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron ND ND mg/Kg NC☼

Manganese 14 12.5 mg/Kg 10 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85451/1-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 85701 Prep Batch: 85451

RL MDL

Arsenic ND 0.50 0.15 mg/Kg 04/10/24 08:00 04/16/24 14:55 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.95.0 mg/Kg 04/10/24 08:00 04/16/24 14:55 1Iron

ND 0.250.75 mg/Kg 04/10/24 08:00 04/16/24 14:55 1Manganese

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85451/2-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 85701 Prep Batch: 85451

Arsenic 5.00 5.22 mg/Kg 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 51.4 mg/Kg 103 80 - 120

Manganese 5.00 5.32 mg/Kg 106 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85451/5-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 85701 Prep Batch: 85451

Arsenic 5.00 5.17 mg/Kg 103 80 - 120 1 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 50.9 mg/Kg 102 80 - 120 1 30

Manganese 5.00 5.23 mg/Kg 105 80 - 120 2 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 6
Analysis Batch: 85701 Prep Batch: 85451

Arsenic 1.5 1.55 mg/Kg 3 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Iron 2900 3000 mg/Kg 5 30☼

Manganese 33 30.8 mg/Kg 7 30☼

Client Sample ID: Method BlankLab Sample ID: MB 140-85512/1-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 85735 Prep Batch: 85512

RL MDL

Arsenic ND 0.50 0.30 mg/Kg 04/11/24 08:00 04/17/24 10:35 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.15.0 mg/Kg 04/11/24 08:00 04/17/24 10:35 1Iron

ND 0.310.75 mg/Kg 04/11/24 08:00 04/17/24 10:35 1Manganese
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QC Sample Results
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-85512/2-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 85735 Prep Batch: 85512

Arsenic 5.00 5.20 mg/Kg 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Iron 50.0 51.9 mg/Kg 104 80 - 120

Manganese 5.00 5.74 mg/Kg 115 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-85512/5-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 85735 Prep Batch: 85512

Arsenic 5.00 4.82 mg/Kg 96 80 - 120 8 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits LimitRPD

RPD

Iron 50.0 47.3 mg/Kg 95 80 - 120 9 30

Manganese 5.00 5.40 mg/Kg 108 80 - 120 6 30

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 7
Analysis Batch: 85735 Prep Batch: 85512

Iron 1400 1410 mg/Kg 4 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Manganese 19 18.0 mg/Kg 4 30☼

Client Sample ID: SB-275D-(50-53)-20240321Lab Sample ID: 140-36007-4 DU
Matrix: Solid Prep Type: Step 7
Analysis Batch: 85735 Prep Batch: 85512

Arsenic 1.1 1.06 mg/Kg 4 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Metals

Prep Batch: 85062

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Total140-36007-1 SB-206D-(45-47)-20240320 Total/NA

Solid Total140-36007-2 SB-206D-(56-57)-20240320 Total/NA

Solid Total140-36007-3 SB-275D-(46-48)-20240321 Total/NA

Solid Total140-36007-4 SB-275D-(50-53)-20240321 Total/NA

Solid TotalMB 140-85062/1-A Method Blank Total/NA

Solid TotalLCS 140-85062/2-A Lab Control Sample Total/NA

Solid TotalLCSD 140-85062/3-A Lab Control Sample Dup Total/NA

Solid Total140-36007-4 DU SB-275D-(50-53)-20240321 Total/NA

SEP Batch: 85063

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Exchangeable140-36007-1 SB-206D-(45-47)-20240320 Step 1

Solid Exchangeable140-36007-2 SB-206D-(56-57)-20240320 Step 1

Solid Exchangeable140-36007-3 SB-275D-(46-48)-20240321 Step 1

Solid Exchangeable140-36007-4 SB-275D-(50-53)-20240321 Step 1

Solid ExchangeableMB 140-85063/1-B ^4 Method Blank Step 1

Solid ExchangeableLCS 140-85063/2-B ^5 Lab Control Sample Step 1

Solid ExchangeableLCSD 140-85063/3-B ^5 Lab Control Sample Dup Step 1

Solid Exchangeable140-36007-4 DU SB-275D-(50-53)-20240321 Step 1

Prep Batch: 85171

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 85063140-36007-1 SB-206D-(45-47)-20240320 Step 1

Solid 3010A 85063140-36007-2 SB-206D-(56-57)-20240320 Step 1

Solid 3010A 85063140-36007-3 SB-275D-(46-48)-20240321 Step 1

Solid 3010A 85063140-36007-4 SB-275D-(50-53)-20240321 Step 1

Solid 3010A 85063MB 140-85063/1-B ^4 Method Blank Step 1

Solid 3010A 85063LCS 140-85063/2-B ^5 Lab Control Sample Step 1

Solid 3010A 85063LCSD 140-85063/3-B ^5 Lab Control Sample Dup Step 1

Solid 3010A 85063140-36007-4 DU SB-275D-(50-53)-20240321 Step 1

SEP Batch: 85197

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Carbonate140-36007-1 SB-206D-(45-47)-20240320 Step 2

Solid Carbonate140-36007-2 SB-206D-(56-57)-20240320 Step 2

Solid Carbonate140-36007-3 SB-275D-(46-48)-20240321 Step 2

Solid Carbonate140-36007-4 SB-275D-(50-53)-20240321 Step 2

Solid CarbonateMB 140-85197/1-B ^3 Method Blank Step 2

Solid CarbonateLCS 140-85197/2-B ^5 Lab Control Sample Step 2

Solid CarbonateLCSD 140-85197/5-B ^5 Lab Control Sample Dup Step 2

Solid Carbonate140-36007-4 DU SB-275D-(50-53)-20240321 Step 2

SEP Batch: 85238

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Non-Crystalline140-36007-1 SB-206D-(45-47)-20240320 Step 3

Solid Non-Crystalline140-36007-2 SB-206D-(56-57)-20240320 Step 3

Solid Non-Crystalline140-36007-3 SB-275D-(46-48)-20240321 Step 3

Solid Non-Crystalline140-36007-4 SB-275D-(50-53)-20240321 Step 3

Solid Non-CrystallineMB 140-85238/1-B Method Blank Step 3

Solid Non-CrystallineLCS 140-85238/2-B Lab Control Sample Step 3

Solid Non-CrystallineLCSD 140-85238/5-B Lab Control Sample Dup Step 3
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QC Association Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Metals (Continued)

SEP Batch: 85238 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Non-Crystalline140-36007-4 DU SB-275D-(50-53)-20240321 Step 3

Prep Batch: 85280

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 85197140-36007-1 SB-206D-(45-47)-20240320 Step 2

Solid 3010A 85197140-36007-2 SB-206D-(56-57)-20240320 Step 2

Solid 3010A 85197140-36007-3 SB-275D-(46-48)-20240321 Step 2

Solid 3010A 85197140-36007-4 SB-275D-(50-53)-20240321 Step 2

Solid 3010A 85197MB 140-85197/1-B ^3 Method Blank Step 2

Solid 3010A 85197LCS 140-85197/2-B ^5 Lab Control Sample Step 2

Solid 3010A 85197LCSD 140-85197/5-B ^5 Lab Control Sample Dup Step 2

Solid 3010A 85197140-36007-4 DU SB-275D-(50-53)-20240321 Step 2

Prep Batch: 85281

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 85238140-36007-1 SB-206D-(45-47)-20240320 Step 3

Solid 3010A 85238140-36007-2 SB-206D-(56-57)-20240320 Step 3

Solid 3010A 85238140-36007-3 SB-275D-(46-48)-20240321 Step 3

Solid 3010A 85238140-36007-4 SB-275D-(50-53)-20240321 Step 3

Solid 3010A 85238MB 140-85238/1-B Method Blank Step 3

Solid 3010A 85238LCS 140-85238/2-B Lab Control Sample Step 3

Solid 3010A 85238LCSD 140-85238/5-B Lab Control Sample Dup Step 3

Solid 3010A 85238140-36007-4 DU SB-275D-(50-53)-20240321 Step 3

SEP Batch: 85288

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Metal Hydroxide140-36007-1 SB-206D-(45-47)-20240320 Step 4

Solid Metal Hydroxide140-36007-2 SB-206D-(56-57)-20240320 Step 4

Solid Metal Hydroxide140-36007-3 SB-275D-(46-48)-20240321 Step 4

Solid Metal Hydroxide140-36007-4 SB-275D-(50-53)-20240321 Step 4

Solid Metal HydroxideMB 140-85288/1-B Method Blank Step 4

Solid Metal HydroxideLCS 140-85288/2-B Lab Control Sample Step 4

Solid Metal HydroxideLCSD 140-85288/5-B Lab Control Sample Dup Step 4

Solid Metal Hydroxide140-36007-4 DU SB-275D-(50-53)-20240321 Step 4

Prep Batch: 85332

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 85288140-36007-1 SB-206D-(45-47)-20240320 Step 4

Solid 3010A 85288140-36007-2 SB-206D-(56-57)-20240320 Step 4

Solid 3010A 85288140-36007-3 SB-275D-(46-48)-20240321 Step 4

Solid 3010A 85288140-36007-4 SB-275D-(50-53)-20240321 Step 4

Solid 3010A 85288MB 140-85288/1-B Method Blank Step 4

Solid 3010A 85288LCS 140-85288/2-B Lab Control Sample Step 4

Solid 3010A 85288LCSD 140-85288/5-B Lab Control Sample Dup Step 4

Solid 3010A 85288140-36007-4 DU SB-275D-(50-53)-20240321 Step 4

SEP Batch: 85333

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Organic-Bound140-36007-1 SB-206D-(45-47)-20240320 Step 5

Solid Organic-Bound140-36007-2 SB-206D-(56-57)-20240320 Step 5

Solid Organic-Bound140-36007-3 SB-275D-(46-48)-20240321 Step 5
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QC Association Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Metals (Continued)

SEP Batch: 85333 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Organic-Bound140-36007-4 SB-275D-(50-53)-20240321 Step 5

Solid Organic-BoundMB 140-85333/1-B ^5 Method Blank Step 5

Solid Organic-BoundLCS 140-85333/2-B ^5 Lab Control Sample Step 5

Solid Organic-BoundLCSD 140-85333/5-B ^5 Lab Control Sample Dup Step 5

Solid Organic-Bound140-36007-4 DU SB-275D-(50-53)-20240321 Step 5

SEP Batch: 85451

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Acid/Sulfide140-36007-1 SB-206D-(45-47)-20240320 Step 6

Solid Acid/Sulfide140-36007-2 SB-206D-(56-57)-20240320 Step 6

Solid Acid/Sulfide140-36007-3 SB-275D-(46-48)-20240321 Step 6

Solid Acid/Sulfide140-36007-4 SB-275D-(50-53)-20240321 Step 6

Solid Acid/SulfideMB 140-85451/1-A Method Blank Step 6

Solid Acid/SulfideLCS 140-85451/2-A Lab Control Sample Step 6

Solid Acid/SulfideLCSD 140-85451/5-A Lab Control Sample Dup Step 6

Solid Acid/Sulfide140-36007-4 DU SB-275D-(50-53)-20240321 Step 6

Prep Batch: 85452

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 85333140-36007-1 SB-206D-(45-47)-20240320 Step 5

Solid 3010A 85333140-36007-2 SB-206D-(56-57)-20240320 Step 5

Solid 3010A 85333140-36007-3 SB-275D-(46-48)-20240321 Step 5

Solid 3010A 85333140-36007-4 SB-275D-(50-53)-20240321 Step 5

Solid 3010A 85333MB 140-85333/1-B ^5 Method Blank Step 5

Solid 3010A 85333LCS 140-85333/2-B ^5 Lab Control Sample Step 5

Solid 3010A 85333LCSD 140-85333/5-B ^5 Lab Control Sample Dup Step 5

Solid 3010A 85333140-36007-4 DU SB-275D-(50-53)-20240321 Step 5

Prep Batch: 85512

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Residual140-36007-1 SB-206D-(45-47)-20240320 Step 7

Solid Residual140-36007-2 SB-206D-(56-57)-20240320 Step 7

Solid Residual140-36007-3 SB-275D-(46-48)-20240321 Step 7

Solid Residual140-36007-4 SB-275D-(50-53)-20240321 Step 7

Solid ResidualMB 140-85512/1-A Method Blank Step 7

Solid ResidualLCS 140-85512/2-A Lab Control Sample Step 7

Solid ResidualLCSD 140-85512/5-A Lab Control Sample Dup Step 7

Solid Residual140-36007-4 DU SB-275D-(50-53)-20240321 Step 7

Analysis Batch: 85646

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 85171140-36007-1 SB-206D-(45-47)-20240320 Step 1

Solid 6010B SEP 85280140-36007-1 SB-206D-(45-47)-20240320 Step 2

Solid 6010B SEP 85281140-36007-1 SB-206D-(45-47)-20240320 Step 3

Solid 6010B SEP 85171140-36007-2 SB-206D-(56-57)-20240320 Step 1

Solid 6010B SEP 85280140-36007-2 SB-206D-(56-57)-20240320 Step 2

Solid 6010B SEP 85281140-36007-2 SB-206D-(56-57)-20240320 Step 3

Solid 6010B SEP 85171140-36007-3 SB-275D-(46-48)-20240321 Step 1

Solid 6010B SEP 85280140-36007-3 SB-275D-(46-48)-20240321 Step 2

Solid 6010B SEP 85281140-36007-3 SB-275D-(46-48)-20240321 Step 3

Solid 6010B SEP 85171140-36007-4 SB-275D-(50-53)-20240321 Step 1

Eurofins Knoxville

Page 22 of 38 4/19/2024

1

2

3

4

5

6

7

8

9

10

11

12

13



QC Association Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Metals (Continued)

Analysis Batch: 85646 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 85280140-36007-4 SB-275D-(50-53)-20240321 Step 2

Solid 6010B SEP 85281140-36007-4 SB-275D-(50-53)-20240321 Step 3

Solid 6010B SEP 85171MB 140-85063/1-B ^4 Method Blank Step 1

Solid 6010B SEP 85280MB 140-85197/1-B ^3 Method Blank Step 2

Solid 6010B SEP 85281MB 140-85238/1-B Method Blank Step 3

Solid 6010B SEP 85171LCS 140-85063/2-B ^5 Lab Control Sample Step 1

Solid 6010B SEP 85280LCS 140-85197/2-B ^5 Lab Control Sample Step 2

Solid 6010B SEP 85281LCS 140-85238/2-B Lab Control Sample Step 3

Solid 6010B SEP 85171LCSD 140-85063/3-B ^5 Lab Control Sample Dup Step 1

Solid 6010B SEP 85280LCSD 140-85197/5-B ^5 Lab Control Sample Dup Step 2

Solid 6010B SEP 85281LCSD 140-85238/5-B Lab Control Sample Dup Step 3

Solid 6010B SEP 85171140-36007-4 DU SB-275D-(50-53)-20240321 Step 1

Solid 6010B SEP 85280140-36007-4 DU SB-275D-(50-53)-20240321 Step 2

Solid 6010B SEP 85281140-36007-4 DU SB-275D-(50-53)-20240321 Step 3

Analysis Batch: 85701

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 85332140-36007-1 SB-206D-(45-47)-20240320 Step 4

Solid 6010B SEP 85452140-36007-1 SB-206D-(45-47)-20240320 Step 5

Solid 6010B SEP 85451140-36007-1 SB-206D-(45-47)-20240320 Step 6

Solid 6010B SEP 85332140-36007-2 SB-206D-(56-57)-20240320 Step 4

Solid 6010B SEP 85452140-36007-2 SB-206D-(56-57)-20240320 Step 5

Solid 6010B SEP 85451140-36007-2 SB-206D-(56-57)-20240320 Step 6

Solid 6010B SEP 85332140-36007-3 SB-275D-(46-48)-20240321 Step 4

Solid 6010B SEP 85452140-36007-3 SB-275D-(46-48)-20240321 Step 5

Solid 6010B SEP 85451140-36007-3 SB-275D-(46-48)-20240321 Step 6

Solid 6010B SEP 85332140-36007-4 SB-275D-(50-53)-20240321 Step 4

Solid 6010B SEP 85452140-36007-4 SB-275D-(50-53)-20240321 Step 5

Solid 6010B SEP 85451140-36007-4 SB-275D-(50-53)-20240321 Step 6

Solid 6010B SEP 85332MB 140-85288/1-B Method Blank Step 4

Solid 6010B SEP 85452MB 140-85333/1-B ^5 Method Blank Step 5

Solid 6010B SEP 85451MB 140-85451/1-A Method Blank Step 6

Solid 6010B SEP 85332LCS 140-85288/2-B Lab Control Sample Step 4

Solid 6010B SEP 85452LCS 140-85333/2-B ^5 Lab Control Sample Step 5

Solid 6010B SEP 85451LCS 140-85451/2-A Lab Control Sample Step 6

Solid 6010B SEP 85332LCSD 140-85288/5-B Lab Control Sample Dup Step 4

Solid 6010B SEP 85452LCSD 140-85333/5-B ^5 Lab Control Sample Dup Step 5

Solid 6010B SEP 85451LCSD 140-85451/5-A Lab Control Sample Dup Step 6

Solid 6010B SEP 85332140-36007-4 DU SB-275D-(50-53)-20240321 Step 4

Solid 6010B SEP 85452140-36007-4 DU SB-275D-(50-53)-20240321 Step 5

Solid 6010B SEP 85451140-36007-4 DU SB-275D-(50-53)-20240321 Step 6

Analysis Batch: 85735

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 85512140-36007-1 SB-206D-(45-47)-20240320 Step 7

Solid 6010B SEP 85512140-36007-1 SB-206D-(45-47)-20240320 Step 7

Solid 6010B 85062140-36007-1 SB-206D-(45-47)-20240320 Total/NA

Solid 6010B SEP 85512140-36007-2 SB-206D-(56-57)-20240320 Step 7

Solid 6010B SEP 85512140-36007-2 SB-206D-(56-57)-20240320 Step 7

Solid 6010B 85062140-36007-2 SB-206D-(56-57)-20240320 Total/NA

Solid 6010B 85062140-36007-2 SB-206D-(56-57)-20240320 Total/NA
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QC Association Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Metals (Continued)

Analysis Batch: 85735 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 85512140-36007-3 SB-275D-(46-48)-20240321 Step 7

Solid 6010B SEP 85512140-36007-3 SB-275D-(46-48)-20240321 Step 7

Solid 6010B 85062140-36007-3 SB-275D-(46-48)-20240321 Total/NA

Solid 6010B SEP 85512140-36007-4 SB-275D-(50-53)-20240321 Step 7

Solid 6010B SEP 85512140-36007-4 SB-275D-(50-53)-20240321 Step 7

Solid 6010B 85062140-36007-4 SB-275D-(50-53)-20240321 Total/NA

Solid 6010B 85062140-36007-4 SB-275D-(50-53)-20240321 Total/NA

Solid 6010B 85062MB 140-85062/1-A Method Blank Total/NA

Solid 6010B SEP 85512MB 140-85512/1-A Method Blank Step 7

Solid 6010B 85062LCS 140-85062/2-A Lab Control Sample Total/NA

Solid 6010B SEP 85512LCS 140-85512/2-A Lab Control Sample Step 7

Solid 6010B 85062LCSD 140-85062/3-A Lab Control Sample Dup Total/NA

Solid 6010B SEP 85512LCSD 140-85512/5-A Lab Control Sample Dup Step 7

Solid 6010B SEP 85512140-36007-4 DU SB-275D-(50-53)-20240321 Step 7

Solid 6010B SEP 85512140-36007-4 DU SB-275D-(50-53)-20240321 Step 7

Solid 6010B 85062140-36007-4 DU SB-275D-(50-53)-20240321 Total/NA

Solid 6010B 85062140-36007-4 DU SB-275D-(50-53)-20240321 Total/NA

Analysis Batch: 85778

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP140-36007-1 SB-206D-(45-47)-20240320 Sum of Steps 1-7

Solid 6010B SEP140-36007-2 SB-206D-(56-57)-20240320 Sum of Steps 1-7

Solid 6010B SEP140-36007-3 SB-275D-(46-48)-20240321 Sum of Steps 1-7

Solid 6010B SEP140-36007-4 SB-275D-(50-53)-20240321 Sum of Steps 1-7

General Chemistry

Analysis Batch: 84858

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture140-36007-1 SB-206D-(45-47)-20240320 Total/NA

Solid Moisture140-36007-2 SB-206D-(56-57)-20240320 Total/NA

Solid Moisture140-36007-3 SB-275D-(46-48)-20240321 Total/NA

Solid Moisture140-36007-4 SB-275D-(50-53)-20240321 Total/NA

Solid Moisture140-36007-4 DU SB-275D-(50-53)-20240321 Total/NA
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: SB-206D-(45-47)-20240320 Lab Sample ID: 140-36007-1
Matrix: SolidDate Collected: 03/20/24 11:23

Date Received: 03/22/24 09:30

Analysis 6010B SEP KNC04/18/24 12:101 EET KNX85778

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 84858 03/25/24 09:34 TMB EET KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB-206D-(45-47)-20240320 Lab Sample ID: 140-36007-1
Matrix: SolidDate Collected: 03/20/24 11:23

Percent Solids: 88.2Date Received: 03/22/24 09:30

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 12:50 KNC EET KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 85063 04/02/24 08:00 WSK EET KNXStep 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 12:33 KNC EET KNXStep 1

DUOInstrument ID:

SEP Carbonate 85197 04/03/24 08:45 WSK EET KNXStep 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 13:37 KNC EET KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 85238 04/04/24 08:30 WSK EET KNXStep 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:41 KNC EET KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 85288 04/05/24 07:30 WSK EET KNXStep 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 13:09 KNC EET KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 85333 04/08/24 08:00 WSK EET KNXStep 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:15 KNC EET KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 85451 04/10/24 08:00 WSK EET KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:19 KNC EET KNXStep 6

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 12:10 KNC EET KNXStep 7

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 85735 04/17/24 13:38 KNC EET KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: SB-206D-(56-57)-20240320 Lab Sample ID: 140-36007-2
Matrix: SolidDate Collected: 03/20/24 11:46

Date Received: 03/22/24 09:30

Analysis 6010B SEP KNC04/18/24 12:101 EET KNX85778

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 84858 03/25/24 09:34 TMB EET KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB-206D-(56-57)-20240320 Lab Sample ID: 140-36007-2
Matrix: SolidDate Collected: 03/20/24 11:46

Percent Solids: 81.9Date Received: 03/22/24 09:30

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 12:56 KNC EET KNXTotal/NA

DUOInstrument ID:

Prep Total 85062 04/11/24 08:00 WSK EET KNXTotal/NA 1.000 g 50 mL

Analysis 6010B 2 85735 04/17/24 14:08 KNC EET KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 85063 04/02/24 08:00 WSK EET KNXStep 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 12:38 KNC EET KNXStep 1

DUOInstrument ID:

SEP Carbonate 85197 04/03/24 08:45 WSK EET KNXStep 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 13:42 KNC EET KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 85238 04/04/24 08:30 WSK EET KNXStep 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:46 KNC EET KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 85288 04/05/24 07:30 WSK EET KNXStep 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 13:14 KNC EET KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 85333 04/08/24 08:00 WSK EET KNXStep 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:20 KNC EET KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 85451 04/10/24 08:00 WSK EET KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:24 KNC EET KNXStep 6

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 12:15 KNC EET KNXStep 7

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 85735 04/17/24 13:43 KNC EET KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: SB-275D-(46-48)-20240321 Lab Sample ID: 140-36007-3
Matrix: SolidDate Collected: 03/21/24 09:25

Date Received: 03/22/24 09:30

Analysis 6010B SEP KNC04/18/24 12:101 EET KNX85778

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 84858 03/25/24 09:34 TMB EET KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB-275D-(46-48)-20240321 Lab Sample ID: 140-36007-3
Matrix: SolidDate Collected: 03/21/24 09:25

Percent Solids: 87.2Date Received: 03/22/24 09:30

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 13:01 KNC EET KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 85063 04/02/24 08:00 WSK EET KNXStep 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 12:43 KNC EET KNXStep 1

DUOInstrument ID:

SEP Carbonate 85197 04/03/24 08:45 WSK EET KNXStep 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 13:47 KNC EET KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 85238 04/04/24 08:30 WSK EET KNXStep 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:51 KNC EET KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 85288 04/05/24 07:30 WSK EET KNXStep 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 13:19 KNC EET KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 85333 04/08/24 08:00 WSK EET KNXStep 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:25 KNC EET KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 85451 04/10/24 08:00 WSK EET KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:29 KNC EET KNXStep 6

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 12:20 KNC EET KNXStep 7

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 85735 04/17/24 13:48 KNC EET KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: SB-275D-(50-53)-20240321 Lab Sample ID: 140-36007-4
Matrix: SolidDate Collected: 03/21/24 09:40

Date Received: 03/22/24 09:30

Analysis 6010B SEP KNC04/18/24 12:101 EET KNX85778

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 84858 03/25/24 09:34 TMB EET KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB-275D-(50-53)-20240321 Lab Sample ID: 140-36007-4
Matrix: SolidDate Collected: 03/21/24 09:40

Percent Solids: 96.6Date Received: 03/22/24 09:30

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 13:07 KNC EET KNXTotal/NA

DUOInstrument ID:

Prep Total 85062 04/11/24 08:00 WSK EET KNXTotal/NA 1.000 g 50 mL

Analysis 6010B 2 85735 04/17/24 14:13 KNC EET KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 85063 04/02/24 08:00 WSK EET KNXStep 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 12:48 KNC EET KNXStep 1

DUOInstrument ID:

SEP Carbonate 85197 04/03/24 08:45 WSK EET KNXStep 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 13:52 KNC EET KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 85238 04/04/24 08:30 WSK EET KNXStep 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 15:06 KNC EET KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 85288 04/05/24 07:30 WSK EET KNXStep 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 13:24 KNC EET KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 85333 04/08/24 08:00 WSK EET KNXStep 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:30 KNC EET KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 85451 04/10/24 08:00 WSK EET KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:44 KNC EET KNXStep 6

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 12:25 KNC EET KNXStep 7

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 85735 04/17/24 13:53 KNC EET KNXStep 7

DUOInstrument ID:

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: Method Blank Lab Sample ID: MB 140-85062/1-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 11:36 KNC EET KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85063/1-B ^4
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable WSK04/02/24 08:00 EET KNX85063

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 12:08 KNC EET KNXStep 1

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85197/1-B ^3
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate WSK04/03/24 08:45 EET KNX85197

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 13:12 KNC EET KNXStep 2

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85238/1-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline WSK04/04/24 08:30 EET KNX85238

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:17 KNC EET KNXStep 3

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85288/1-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide WSK04/05/24 07:30 EET KNX85288

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 12:45 KNC EET KNXStep 4

DUOInstrument ID:

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: Method Blank Lab Sample ID: MB 140-85333/1-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound WSK04/08/24 08:00 EET KNX85333

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 13:49 KNC EET KNXStep 5

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85451/1-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide WSK04/10/24 08:00 EET KNX85451

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 14:55 KNC EET KNXStep 6

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-85512/1-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual WSK04/11/24 08:00 EET KNX85512

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 10:35 KNC EET KNXStep 7

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85062/2-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 11:41 KNC EET KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85063/2-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable WSK04/02/24 08:00 EET KNX85063

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 5 85646 04/15/24 12:13 KNC EET KNXStep 1

DUOInstrument ID:

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85197/2-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate WSK04/03/24 08:45 EET KNX85197

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 5 85646 04/15/24 13:17 KNC EET KNXStep 2

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85238/2-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline WSK04/04/24 08:30 EET KNX85238

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:22 KNC EET KNXStep 3

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85288/2-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide WSK04/05/24 07:30 EET KNX85288

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 12:50 KNC EET KNXStep 4

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85333/2-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound WSK04/08/24 08:00 EET KNX85333

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 13:55 KNC EET KNXStep 5

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85451/2-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide WSK04/10/24 08:00 EET KNX85451

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:00 KNC EET KNXStep 6

DUOInstrument ID:

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-85512/2-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual WSK04/11/24 08:00 EET KNX85512

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 10:40 KNC EET KNXStep 7

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85062/3-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 11:45 KNC EET KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85063/3-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable WSK04/02/24 08:00 EET KNX85063

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 5 85646 04/15/24 12:18 KNC EET KNXStep 1

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85197/5-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate WSK04/03/24 08:45 EET KNX85197

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 5 85646 04/15/24 13:22 KNC EET KNXStep 2

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85238/5-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline WSK04/04/24 08:30 EET KNX85238

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 14:27 KNC EET KNXStep 3

DUOInstrument ID:

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85288/5-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide WSK04/05/24 07:30 EET KNX85288

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 12:55 KNC EET KNXStep 4

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85333/5-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound WSK04/08/24 08:00 EET KNX85333

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:00 KNC EET KNXStep 5

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85451/5-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide WSK04/10/24 08:00 EET KNX85451

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:05 KNC EET KNXStep 6

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-85512/5-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual WSK04/11/24 08:00 EET KNX85512

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 10:45 KNC EET KNXStep 7

DUOInstrument ID:

Client Sample ID: SB-275D-(50-53)-20240321 Lab Sample ID: 140-36007-4 DU
Matrix: SolidDate Collected: 03/21/24 09:40

Date Received: 03/22/24 09:30

Analysis Moisture TMB03/25/24 09:341 EET KNX84858

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Eurofins Knoxville
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Lab Chronicle
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Client Sample ID: SB-275D-(50-53)-20240321 Lab Sample ID: 140-36007-4 DU
Matrix: SolidDate Collected: 03/21/24 09:40

Percent Solids: 96.6Date Received: 03/22/24 09:30

Prep Total WSK04/11/24 08:00 EET KNX85062

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.000 g 50 mL

Analysis 6010B 1 85735 04/17/24 13:12 KNC EET KNXTotal/NA

DUOInstrument ID:

Prep Total 85062 04/11/24 08:00 WSK EET KNXTotal/NA 1.000 g 50 mL

Analysis 6010B 2 85735 04/17/24 14:18 KNC EET KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 85063 04/02/24 08:00 WSK EET KNXStep 1 5.000 g 25 mL

Prep 3010A 85171 04/04/24 08:00 WSK EET KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 85646 04/15/24 13:07 KNC EET KNXStep 1

DUOInstrument ID:

SEP Carbonate 85197 04/03/24 08:45 WSK EET KNXStep 2 5.000 g 25 mL

Prep 3010A 85280 04/05/24 08:00 WSK EET KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 85646 04/15/24 14:07 KNC EET KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 85238 04/04/24 08:30 WSK EET KNXStep 3 5.000 g 25 mL

Prep 3010A 85281 04/05/24 08:00 WSK EET KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 85646 04/15/24 15:11 KNC EET KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 85288 04/05/24 07:30 WSK EET KNXStep 4 5.000 g 25 mL

Prep 3010A 85332 04/10/24 08:00 WSK EET KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 85701 04/16/24 13:44 KNC EET KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 85333 04/08/24 08:00 WSK EET KNXStep 5 5.000 g 75 mL

Prep 3010A 85452 04/11/24 08:00 WSK EET KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 85701 04/16/24 14:45 KNC EET KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 85451 04/10/24 08:00 WSK EET KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 85701 04/16/24 15:49 KNC EET KNXStep 6

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 85735 04/17/24 12:31 KNC EET KNXStep 7

DUOInstrument ID:

Prep Residual 85512 04/11/24 08:00 WSK EET KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 85735 04/17/24 13:58 KNC EET KNXStep 7

DUOInstrument ID:

Laboratory References:

EET KNX = Eurofins Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins Knoxville
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Accreditation/Certification Summary
Client: Geosyntec Consultants Inc Job ID: 140-36007-1
Project/Site: Vistra - Coffeen

Laboratory: Eurofins Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

AFCEE N/A

ANAB Dept. of Defense ELAP L2311 02-13-25

ANAB Dept. of Energy L2311.01 02-13-25

ANAB ISO/IEC 17025 L2311 02-13-25

Arkansas DEQ State 88-0688 06-16-24

Colorado State TN00009 02-28-25

Connecticut State PH-0223 10-01-26

Florida NELAP E87177 06-30-24

Georgia (DW) State 906 07-27-25

Hawaii State NA 07-27-24

Kansas NELAP E-10349 10-31-24

Kentucky (DW) State 90101 12-31-24

Louisiana (All) NELAP 83979 06-30-24

Louisiana (DW) State LA019 12-31-24

Maryland State 277 03-31-25

Michigan State 9933 07-27-25

Nevada State TN00009 07-31-24

New Hampshire NELAP 2999 01-17-25

New Jersey NELAP TN001 07-01-24

New York NELAP 10781 03-31-25

North Carolina (DW) State 21705 07-31-24

North Carolina (WW/SW) State 64 12-31-24

Oklahoma State 9415 08-31-24

Oregon NELAP TNI0189 01-01-25

Pennsylvania NELAP 68-00576 12-31-24

Tennessee State 02014 07-27-25

Texas NELAP T104704380-23-18 08-31-24

US Fish & Wildlife US Federal Programs 058448 07-31-24

USDA US Federal Programs 525-22-279-18762 10-06-25

Utah NELAP TN00009 07-31-24

Virginia NELAP 460176 09-14-24

Washington State C593 01-19-25

West Virginia (DW) State 9955C 12-31-24

West Virginia DEP State 345 04-30-24

Wisconsin State 998044300 08-31-24

Eurofins Knoxville
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Method Summary
Job ID: 140-36007-1Client: Geosyntec Consultants Inc

Project/Site: Vistra - Coffeen

Method Method Description LaboratoryProtocol

SW8466010B SEP Metals (ICP) - Total EET KNX

SW8466010B SEP SEP Metals (ICP) EET KNX

EPAMoisture Percent Moisture EET KNX

SW8463010A Preparation,  Total Metals EET KNX

TAL-KNOXAcid/Sulfide Sequential Extraction Procedure, Acid/Sulfide Fraction EET KNX

TAL-KNOXCarbonate Sequential Extraction Procedure, Carbonate Fraction EET KNX

TAL-KNOXExchangeable Sequential Extraction Procedure, Exchangeable Fraction EET KNX

TAL-KNOXMetal Hydroxide Sequential Extraction Procedure, Metal Hydroxide Fraction EET KNX

TAL-KNOXNon-Crystalline Sequential Extraction Procedure, Non-crystalline Materials EET KNX

TAL-KNOXOrganic-Bound Sequential Extraction Procedure, Organic Bound Fraction EET KNX

TAL-KNOXResidual Sequential Extraction Procedure, Residual Fraction EET KNX

TAL-KNOXTotal Preparation, Total Material EET KNX

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

TAL-KNOX = TestAmerica Laboratories, Knoxville, Facility Standard Operating Procedure.

Laboratory References:

EET KNX = Eurofins Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins Knoxville
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ANALYTICAL REPORT
Eurofins TestAmerica, Knoxville
5815 Middlebrook Pike
Knoxville, TN 37921
Tel: (865)291-3000

Laboratory Job ID: 140-24093-1
Client Project/Site: GLP8029 Coffeen, IL

For:
Geosyntec Consultants, Inc.
941 Chatham Lane
Suite 103
Columbus, Ohio 43221

Attn: Allison Kreinberg

Authorized for release by:
8/31/2021 11:31:09 AM

Ryan Henry, Project Manager I
(865)291-3000
williamr.henry@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: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Qualifiers

Metals
Qualifier Description

B Compound was found in the blank and sample.

Qualifier

F3 Duplicate RPD exceeds the control limit

F5 Duplicate RPD exceeds limit, and one or both sample results are less than 5 times RL, and the absolute difference between results is < 

the upper reporting limits for both.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

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, Knoxville
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Case Narrative
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Job ID: 140-24093-1

Laboratory: Eurofins TestAmerica, Knoxville

Narrative

Job Narrative
140-24093-1

Receipt 
The samples were received on 8/5/2021 at 9:15am and arrived in good condition, and where required, properly preserved and on ice.  The 
temperature of the cooler at receipt was 3.8º C.

Metals 

7 Step Sequential Extraction Procedure

These soil samples were prepared and analyzed using Eurofins TestAmerica Knoxville standard operating procedure KNOX-MT-0008, “7 

Step Sequential Extraction Procedure”.  SW-846 Method 6010B as incorporated in Eurofins TestAmerica Knoxville standard operating 

procedure KNOX-MT-0007 was used to perform the final instrument analyses.

An aliquot of each sample was sequentially extracted using the steps listed below:

· Step 1 - Exchangeable Fraction:  A 5 gram aliquot of  sample was extracted with 25 mL of 1M magnesium sulfate (MgSO4), 

centrifuged and filtered.  5 mL of the resulting leachate was digested using method 3010A and analyzed by method 6010B.  Results are 
reported in mg/kg on a dry weight basis.
· Step 2 - Carbonate Fraction:  The sample residue from step 1 was extracted with 25 mL of 1M sodium acetate/acetic acid 
(NaOAc/HOAc) at pH 5, centrifuged and filtered.  5 mL of the resulting leachate was digested using method 3010A and analyzed by method 
6010B.  Results are reported in mg/kg on a dry weight basis.

· Step 3 - Non-crystalline Materials Fraction:  The sample residue from step 2 was extracted with 25 mL of 0.2M ammonium oxalate (pH 
3), centrifuged and filtered.  5 mL of the resulting leachate was digested using method 3010A and analyzed by method 6010B.  Results 
are reported in mg/kg on a dry weight basis.
· Step 4 - Metal Hydroxide Fraction:  The sample residue from step 3 was extracted with 25 mL of 1M hydroxylamine hydrochloride 

solution in 25% v/v acetic acid, centrifuged and filtered.  5 mL of the resulting leachate was digested using method 3010A and analyzed by 
method 6010B.  Results are reported in mg/kg on a dry weight basis.
· Step 5 - Organic-bound Fraction:  The sample residue from step 4 was extracted three times with 25 mL of 5% sodium hypochlorite 
(NaClO) at pH 9.5, centrifuged and filtered.  The resulting leachates were combined and 5 mL were digested using method 3010A and 
analyzed by method 6010B.  Results are reported in mg/kg on a dry weight basis.

· Step 6 - Acid/Sulfide Fraction:  The sample residue from step 5 was extracted with 25 mL of a 3:1:2 v/v solution of HCl-HNO3-H2O, 
centrifuged and filtered.  5 mL of the resulting leachate was diluted to 50 mL with reagent water and analyzed by method 6010B.  Results 

are reported in mg/kg on a dry weight basis.
· Step 7 - Residual Fraction:  A 1.0 g aliquot of the sample residue from step 6 was digested using HF, HNO3, HCl and H3BO3.  The 

digestate was analyzed by ICP using method 6010B.  Results are reported in mg/kg on a dry weight basis.

In addition, a 1.0 g aliquot of the original sample was digested using HF, HNO3, HCl and H3BO3.  The digestate was analyzed by ICP 
using method 6010B.  Total metal results are reported in mg/kg on a dry weight basis.

Results were calculated using the following equation:

Result, µg/g or mg/Kg, dry weight = (C × V × V1 × D) / (W × S × V2)

Where:

C = Concentration from instrument readout, µg/mL
V = Final volume of digestate, mL

D = Instrument dilution factor

V1 = Total volume of leachate, mL
V2 = Volume of leachate digested, mL

W = Wet weight of sample, g
S = Percent solids/100

A method blank, laboratory control sample and laboratory control sample duplicate were prepared and analyzed with each SEP step in 

Eurofins TestAmerica, Knoxville
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Case Narrative
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Job ID: 140-24093-1 (Continued)

Laboratory: Eurofins TestAmerica, Knoxville (Continued)

order to provide information about both the presence of elements of interest in the extraction solutions, and the recovery of elements of 

interest from the extraction solutions.  Results outside of laboratory QC limits do not reflect out of control performance, but rather the effect 
of the extraction solution upon the analyte.

A laboratory sample duplicate was prepared and analyzed with each batch of samples in order to provide information regarding the 
reproducibility of the procedure. 

SEP Report Notes:

The final report lists the results for each step, the result for the total digestion of the sample, and a sum of the results of steps 1 through 7 

by element.

Magnesium was not reported for step 1 because the extraction solution for this step (magnesium sulfate) contains high levels of 

magnesium.  Sodium was not reported for steps 2 and 5 since the extraction solutions for these steps contain high levels of sodium.  The 
sum of steps 1 through 7 is much higher than the total result for sodium and magnesium due to the magnesium and sodium introduced 
by the extraction solutions.

The digestates for steps 1, 2 and 5 were analyzed at a dilution due to instrument problems caused by the high solids content of the 
digestates.  The reporting limits were adjusted accordingly.

Method 6010B:  The sample duplicate (DUP) precision for  preparation batch 140-52435 and analytical batch 140-53170 was outside 
control limits.   Sample matrix interference and/or non-homogeneity are suspected because the associated laboratory control sample / 
laboratory control sample duplicate (LCS/LCSD) precision was within acceptance limits.

Method 6010B:  The serial dilution performed for the following sample associated with batch 140-53170 was outside control limits:  

(140-24093-A-3-B SD ^5)

Methods 6010B, 6010B SEP:  The following samples were diluted due to the presence of silicon which interferes with Arsenic:  SB316 
(140-24093-3), SB200 (140-24093-5), SB215 (140-24093-6), (140-24093-A-3-AA DU) and (140-24093-A-3-C DU).  Elevated reporting 
limits (RLs) are provided.

Method 6010B SEP:  The sample duplicate (DUP) precision for preparation batch 140-52520 and 140-52569 and analytical batch 
140-52929 was outside control limits.   Sample non-homogeneity is suspected.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

General Chemistry 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Knoxville
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Sample Summary
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Lab Sample ID Client Sample ID Matrix Collected Received

140-24093-1 SB311 Solid 08/03/21 13:00 08/05/21 09:15

140-24093-2 SB306 Solid 08/03/21 10:00 08/05/21 09:15

140-24093-3 SB316 Solid 08/03/21 09:00 08/05/21 09:15

140-24093-4 SB313 Solid 08/03/21 08:00 08/05/21 09:15

140-24093-5 SB200 Solid 08/04/21 10:00 08/05/21 09:15

140-24093-6 SB215 Solid 08/04/21 11:00 08/05/21 09:15

Eurofins TestAmerica, KnoxvillePage 6 of 47 8/31/2021
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-1Client Sample ID: SB311
Matrix: SolidDate Collected: 08/03/21 13:00

Percent Solids: 84.9Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Cobalt ND 12 0.21 mg/Kg ☼ 08/09/21 08:00 08/19/21 14:45 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

12 0.71 mg/Kg 08/09/21 08:00 08/19/21 14:45 4☼Lithium ND

9.4 0.39 mg/Kg 08/09/21 08:00 08/19/21 14:45 4☼Molybdenum ND

47 47 mg/Kg 08/09/21 08:00 08/19/21 14:45 4☼Boron ND

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Boron ND 35 35 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:48 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8.8 0.22 mg/Kg 08/09/21 08:00 08/19/21 15:48 3☼Cobalt ND

8.8 0.53 mg/Kg 08/09/21 08:00 08/19/21 15:48 3☼Lithium ND

7.1 0.29 mg/Kg 08/09/21 08:00 08/19/21 15:48 3☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/10/21 08:00 08/19/21 16:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.053 mg/Kg 08/10/21 08:00 08/19/21 16:52 1☼Cobalt 1.2 J

2.9 0.18 mg/Kg 08/10/21 08:00 08/19/21 16:52 1☼Lithium ND

2.4 0.097 mg/Kg 08/10/21 08:00 08/19/21 16:52 1☼Molybdenum 0.12 J

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/11/21 08:00 08/19/21 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.062 mg/Kg 08/11/21 08:00 08/19/21 17:55 1☼Cobalt 1.1 J

2.9 0.18 mg/Kg 08/11/21 08:00 08/19/21 17:55 1☼Lithium 0.55 J

2.4 0.097 mg/Kg 08/11/21 08:00 08/19/21 17:55 1☼Molybdenum 0.23 J

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Boron ND 180 180 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:13 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

44 0.71 mg/Kg 08/13/21 08:00 08/19/21 19:13 5☼Cobalt ND

44 2.6 mg/Kg 08/13/21 08:00 08/19/21 19:13 5☼Lithium 6.5 J B

35 1.5 mg/Kg 08/13/21 08:00 08/19/21 19:13 5☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/13/21 08:00 08/19/21 20:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.054 mg/Kg 08/13/21 08:00 08/19/21 20:17 1☼Cobalt 1.5 J

2.9 0.18 mg/Kg 08/13/21 08:00 08/19/21 20:17 1☼Lithium 3.2

2.4 0.12 mg/Kg 08/13/21 08:00 08/19/21 20:17 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Cobalt 0.57 J 2.9 0.031 mg/Kg ☼ 08/17/21 08:10 08/26/21 15:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.18 mg/Kg 08/17/21 08:10 08/26/21 15:26 1☼Lithium 5.9

2.4 0.097 mg/Kg 08/17/21 08:10 08/26/21 15:26 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Cobalt 4.3 2.5 0.023 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.082 mg/Kg 08/30/21 13:07 1Molybdenum 0.35 J

2.5 0.15 mg/Kg 08/30/21 13:07 1Lithium 16
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-1Client Sample ID: SB311
Matrix: SolidDate Collected: 08/03/21 13:00

Percent Solids: 84.9Date Received: 08/05/21 09:15

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Cobalt 4.8 2.9 0.031 mg/Kg ☼ 08/06/21 08:00 08/26/21 16:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.18 mg/Kg 08/06/21 08:00 08/26/21 16:15 1☼Lithium 11

2.4 0.097 mg/Kg 08/06/21 08:00 08/26/21 16:15 1☼Molybdenum 0.53 J
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-2Client Sample ID: SB306
Matrix: SolidDate Collected: 08/03/21 10:00

Percent Solids: 86.8Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Cobalt ND 12 0.21 mg/Kg ☼ 08/09/21 08:00 08/19/21 14:49 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

12 0.69 mg/Kg 08/09/21 08:00 08/19/21 14:49 4☼Lithium ND

9.2 0.38 mg/Kg 08/09/21 08:00 08/19/21 14:49 4☼Molybdenum ND

46 46 mg/Kg 08/09/21 08:00 08/19/21 14:49 4☼Boron ND

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Boron ND 35 35 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:53 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8.6 0.22 mg/Kg 08/09/21 08:00 08/19/21 15:53 3☼Cobalt ND

8.6 0.52 mg/Kg 08/09/21 08:00 08/19/21 15:53 3☼Lithium ND

6.9 0.28 mg/Kg 08/09/21 08:00 08/19/21 15:53 3☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/10/21 08:00 08/19/21 16:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.052 mg/Kg 08/10/21 08:00 08/19/21 16:57 1☼Cobalt 0.51 J

2.9 0.17 mg/Kg 08/10/21 08:00 08/19/21 16:57 1☼Lithium ND

2.3 0.094 mg/Kg 08/10/21 08:00 08/19/21 16:57 1☼Molybdenum 0.096 J

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/11/21 08:00 08/19/21 18:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.061 mg/Kg 08/11/21 08:00 08/19/21 18:00 1☼Cobalt 1.5 J

2.9 0.17 mg/Kg 08/11/21 08:00 08/19/21 18:00 1☼Lithium 1.7 J

2.3 0.094 mg/Kg 08/11/21 08:00 08/19/21 18:00 1☼Molybdenum 0.28 J

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Boron ND 170 170 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:18 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

43 0.69 mg/Kg 08/13/21 08:00 08/19/21 19:18 5☼Cobalt ND

43 2.5 mg/Kg 08/13/21 08:00 08/19/21 19:18 5☼Lithium 6.5 J B

35 1.4 mg/Kg 08/13/21 08:00 08/19/21 19:18 5☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Boron ND 12 12 mg/Kg ☼ 08/13/21 08:00 08/19/21 20:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.053 mg/Kg 08/13/21 08:00 08/19/21 20:22 1☼Cobalt 0.88 J

2.9 0.17 mg/Kg 08/13/21 08:00 08/19/21 20:22 1☼Lithium 2.9

2.3 0.11 mg/Kg 08/13/21 08:00 08/19/21 20:22 1☼Molybdenum 0.14 J

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Cobalt 0.78 J 2.9 0.030 mg/Kg ☼ 08/17/21 08:10 08/26/21 15:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.17 mg/Kg 08/17/21 08:10 08/26/21 15:31 1☼Lithium 7.9

2.3 0.094 mg/Kg 08/17/21 08:10 08/26/21 15:31 1☼Molybdenum 0.10 J

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Cobalt 3.6 2.5 0.023 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.082 mg/Kg 08/30/21 13:07 1Molybdenum 0.62 J

2.5 0.15 mg/Kg 08/30/21 13:07 1Lithium 19
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-2Client Sample ID: SB306
Matrix: SolidDate Collected: 08/03/21 10:00

Percent Solids: 86.8Date Received: 08/05/21 09:15

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Cobalt 3.1 2.9 0.030 mg/Kg ☼ 08/06/21 08:00 08/26/21 16:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 0.17 mg/Kg 08/06/21 08:00 08/26/21 16:20 1☼Lithium 12

2.3 0.094 mg/Kg 08/06/21 08:00 08/26/21 16:20 1☼Molybdenum 0.39 J
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-3Client Sample ID: SB316
Matrix: SolidDate Collected: 08/03/21 09:00

Percent Solids: 79.3Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Cobalt ND 13 0.23 mg/Kg ☼ 08/09/21 08:00 08/19/21 14:54 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

13 0.76 mg/Kg 08/09/21 08:00 08/19/21 14:54 4☼Lithium ND

10 0.41 mg/Kg 08/09/21 08:00 08/19/21 14:54 4☼Molybdenum ND

50 50 mg/Kg 08/09/21 08:00 08/19/21 14:54 4☼Boron ND

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Boron ND 38 38 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:58 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.5 0.24 mg/Kg 08/09/21 08:00 08/19/21 15:58 3☼Cobalt ND

9.5 0.57 mg/Kg 08/09/21 08:00 08/19/21 15:58 3☼Lithium ND

7.6 0.31 mg/Kg 08/09/21 08:00 08/19/21 15:58 3☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Boron ND 13 13 mg/Kg ☼ 08/10/21 08:00 08/19/21 17:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.2 0.057 mg/Kg 08/10/21 08:00 08/19/21 17:02 1☼Cobalt 0.34 J

3.2 0.19 mg/Kg 08/10/21 08:00 08/19/21 17:02 1☼Lithium ND

2.5 0.10 mg/Kg 08/10/21 08:00 08/19/21 17:02 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Boron ND 13 13 mg/Kg ☼ 08/11/21 08:00 08/19/21 18:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.2 0.067 mg/Kg 08/11/21 08:00 08/19/21 18:05 1☼Cobalt 0.87 J

3.2 0.19 mg/Kg 08/11/21 08:00 08/19/21 18:05 1☼Lithium 1.9 J

2.5 0.10 mg/Kg 08/11/21 08:00 08/19/21 18:05 1☼Molybdenum 0.15 J

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Boron ND 190 190 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:23 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

47 0.76 mg/Kg 08/13/21 08:00 08/19/21 19:23 5☼Cobalt ND

47 2.8 mg/Kg 08/13/21 08:00 08/19/21 19:23 5☼Lithium 8.3 J B

38 1.6 mg/Kg 08/13/21 08:00 08/19/21 19:23 5☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Boron ND 13 13 mg/Kg ☼ 08/13/21 08:00 08/19/21 20:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.2 0.058 mg/Kg 08/13/21 08:00 08/19/21 20:27 1☼Cobalt 0.71 J

3.2 0.19 mg/Kg 08/13/21 08:00 08/19/21 20:27 1☼Lithium 3.3

2.5 0.12 mg/Kg 08/13/21 08:00 08/19/21 20:27 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Cobalt 0.44 J 3.2 0.033 mg/Kg ☼ 08/17/21 08:10 08/26/21 15:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.2 0.19 mg/Kg 08/17/21 08:10 08/26/21 15:36 1☼Lithium 8.6

2.5 0.10 mg/Kg 08/17/21 08:10 08/26/21 15:36 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Cobalt 2.4 J 2.5 0.023 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.082 mg/Kg 08/30/21 13:07 1Molybdenum 0.15 J

2.5 0.15 mg/Kg 08/30/21 13:07 1Lithium 22
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-3Client Sample ID: SB316
Matrix: SolidDate Collected: 08/03/21 09:00

Percent Solids: 79.3Date Received: 08/05/21 09:15

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Cobalt 4.2 3.2 0.033 mg/Kg ☼ 08/06/21 08:00 08/26/21 16:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.2 0.19 mg/Kg 08/06/21 08:00 08/26/21 16:26 1☼Lithium 13

2.5 0.10 mg/Kg 08/06/21 08:00 08/26/21 16:26 1☼Molybdenum 0.96 J
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-4Client Sample ID: SB313
Matrix: SolidDate Collected: 08/03/21 08:00

Percent Solids: 94.0Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Cobalt ND 11 0.19 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:04 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 0.64 mg/Kg 08/09/21 08:00 08/19/21 15:04 4☼Lithium ND

8.5 0.35 mg/Kg 08/09/21 08:00 08/19/21 15:04 4☼Molybdenum ND

43 43 mg/Kg 08/09/21 08:00 08/19/21 15:04 4☼Boron ND

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Boron ND 32 32 mg/Kg ☼ 08/09/21 08:00 08/19/21 16:08 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8.0 0.20 mg/Kg 08/09/21 08:00 08/19/21 16:08 3☼Cobalt 0.32 J

8.0 0.48 mg/Kg 08/09/21 08:00 08/19/21 16:08 3☼Lithium 0.60 J

6.4 0.26 mg/Kg 08/09/21 08:00 08/19/21 16:08 3☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Boron ND 11 11 mg/Kg ☼ 08/10/21 08:00 08/19/21 17:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.048 mg/Kg 08/10/21 08:00 08/19/21 17:26 1☼Cobalt 0.56 J

2.7 0.16 mg/Kg 08/10/21 08:00 08/19/21 17:26 1☼Lithium ND

2.1 0.087 mg/Kg 08/10/21 08:00 08/19/21 17:26 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Boron ND 11 11 mg/Kg ☼ 08/11/21 08:00 08/19/21 18:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.056 mg/Kg 08/11/21 08:00 08/19/21 18:34 1☼Cobalt 1.0 J

2.7 0.16 mg/Kg 08/11/21 08:00 08/19/21 18:34 1☼Lithium 1.0 J

2.1 0.087 mg/Kg 08/11/21 08:00 08/19/21 18:34 1☼Molybdenum 0.32 J

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Boron ND 160 160 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:33 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

40 0.64 mg/Kg 08/13/21 08:00 08/19/21 19:33 5☼Cobalt ND

40 2.3 mg/Kg 08/13/21 08:00 08/19/21 19:33 5☼Lithium 6.9 J B

32 1.3 mg/Kg 08/13/21 08:00 08/19/21 19:33 5☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Boron ND 11 11 mg/Kg ☼ 08/13/21 08:00 08/19/21 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.049 mg/Kg 08/13/21 08:00 08/19/21 20:37 1☼Cobalt 2.0 J

2.7 0.16 mg/Kg 08/13/21 08:00 08/19/21 20:37 1☼Lithium 5.7

2.1 0.11 mg/Kg 08/13/21 08:00 08/19/21 20:37 1☼Molybdenum 0.13 J

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Cobalt 0.83 J 2.7 0.028 mg/Kg ☼ 08/17/21 08:10 08/26/21 15:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.16 mg/Kg 08/17/21 08:10 08/26/21 15:45 1☼Lithium 9.0

2.1 0.087 mg/Kg 08/17/21 08:10 08/26/21 15:45 1☼Molybdenum ND

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Cobalt 4.7 2.5 0.023 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.082 mg/Kg 08/30/21 13:07 1Molybdenum 0.46 J

2.5 0.15 mg/Kg 08/30/21 13:07 1Lithium 23
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-4Client Sample ID: SB313
Matrix: SolidDate Collected: 08/03/21 08:00

Percent Solids: 94.0Date Received: 08/05/21 09:15

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Cobalt 4.7 2.7 0.028 mg/Kg ☼ 08/06/21 08:00 08/26/21 16:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 0.16 mg/Kg 08/06/21 08:00 08/26/21 16:36 1☼Lithium 18

2.1 0.087 mg/Kg 08/06/21 08:00 08/26/21 16:36 1☼Molybdenum 0.78 J
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-5Client Sample ID: SB200
Matrix: SolidDate Collected: 08/04/21 10:00

Percent Solids: 85.0Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Arsenic ND 2.4 0.61 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:09 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Arsenic ND 1.8 0.46 mg/Kg ☼ 08/09/21 08:00 08/19/21 16:28 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Arsenic 0.37 J 0.59 0.15 mg/Kg ☼ 08/10/21 08:00 08/19/21 17:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Arsenic 0.87 0.59 0.26 mg/Kg ☼ 08/11/21 08:00 08/19/21 18:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Arsenic ND 8.8 2.2 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:38 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Arsenic 3.3 0.59 0.18 mg/Kg ☼ 08/13/21 08:00 08/19/21 20:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Arsenic 1.6 B 0.59 0.15 mg/Kg ☼ 08/17/21 08:10 08/26/21 15:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Arsenic 6.1 0.50 0.13 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Arsenic 7.5 1.2 0.31 mg/Kg ☼ 08/06/21 08:00 08/26/21 17:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Lab Sample ID: 140-24093-6Client Sample ID: SB215
Matrix: SolidDate Collected: 08/04/21 11:00

Percent Solids: 88.6Date Received: 08/05/21 09:15

Method: 6010B SEP - SEP Metals (ICP) - Step 1
RL MDL

Arsenic ND 2.3 0.59 mg/Kg ☼ 08/09/21 08:00 08/19/21 15:28 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 2
RL MDL

Arsenic ND 1.7 0.44 mg/Kg ☼ 08/09/21 08:00 08/19/21 16:33 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 3
RL MDL

Arsenic 0.30 J 0.56 0.15 mg/Kg ☼ 08/10/21 08:00 08/19/21 17:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 4
RL MDL

Arsenic 0.55 J 0.56 0.25 mg/Kg ☼ 08/11/21 08:00 08/19/21 18:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 5
RL MDL

Arsenic 3.2 J 8.5 2.1 mg/Kg ☼ 08/13/21 08:00 08/19/21 19:58 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 6
RL MDL

Arsenic 7.1 0.56 0.17 mg/Kg ☼ 08/13/21 08:00 08/19/21 21:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Step 7
RL MDL

Arsenic 2.3 B 1.1 0.29 mg/Kg ☼ 08/17/21 08:10 08/26/21 17:33 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7
RL MDL

Arsenic 13 0.50 0.13 mg/Kg 08/30/21 13:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6010B - SEP Metals (ICP) - Total
RL MDL

Arsenic 21 0.56 0.15 mg/Kg ☼ 08/06/21 08:00 08/26/21 16:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Default Detection Limits
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) - Step 1
Prep: 3010A
SEP: Exchangeable

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

10Boron mg/Kg10

2.5Cobalt mg/Kg0.045

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B SEP - SEP Metals (ICP) - Step 2
Prep: 3010A
SEP: Carbonate

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

10Boron mg/Kg10

2.5Cobalt mg/Kg0.063

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B SEP - SEP Metals (ICP) - Step 3
Prep: 3010A
SEP: Non-Crystalline

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

10Boron mg/Kg10

2.5Cobalt mg/Kg0.045

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B SEP - SEP Metals (ICP) - Step 4
Prep: 3010A
SEP: Metal Hydroxide

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.22

10Boron mg/Kg10

2.5Cobalt mg/Kg0.053

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B SEP - SEP Metals (ICP) - Step 5
Prep: 3010A
SEP: Organic-Bound

1.5Arsenic mg/Kg

Analyte UnitsMDLRL

0.38

30Boron mg/Kg30

7.5Cobalt mg/Kg0.12

7.5Lithium mg/Kg0.44

6.0Molybdenum mg/Kg0.25

Method: 6010B SEP - SEP Metals (ICP) - Step 6
SEP: Acid/Sulfide
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Default Detection Limits
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) - Step 6
SEP: Acid/Sulfide

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.15

10Boron mg/Kg10

2.5Cobalt mg/Kg0.046

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.099

Method: 6010B SEP - SEP Metals (ICP) - Step 7
Prep: Residual

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

2.5Cobalt mg/Kg0.026

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B SEP - SEP Metals (ICP) - Sum of Steps 1-7

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

2.5Cobalt mg/Kg0.023

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082

Method: 6010B - SEP Metals (ICP) - Total
Prep: Total

0.50Arsenic mg/Kg

Analyte UnitsMDLRL

0.13

2.5Cobalt mg/Kg0.026

2.5Lithium mg/Kg0.15

2.0Molybdenum mg/Kg0.082
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B - SEP Metals (ICP) - Total

Client Sample ID: Method BlankLab Sample ID: MB 140-52435/8-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 53170 Prep Batch: 52435

RL MDL

Arsenic ND 0.50 0.13 mg/Kg 08/06/21 08:00 08/26/21 12:46 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0262.5 mg/Kg 08/06/21 08:00 08/26/21 12:46 1Cobalt

ND 0.152.5 mg/Kg 08/06/21 08:00 08/26/21 12:46 1Lithium

ND 0.0822.0 mg/Kg 08/06/21 08:00 08/26/21 12:46 1Molybdenum

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52435/9-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 53170 Prep Batch: 52435

Arsenic 5.00 5.04 mg/Kg 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 5.09 mg/Kg 102 80 - 125

Lithium 5.00 4.92 mg/Kg 98 80 - 120

Molybdenum 25.0 25.6 mg/Kg 102 80 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52435/10-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 53170 Prep Batch: 52435

Arsenic 5.00 5.08 mg/Kg 102 80 - 120 1 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 5.16 mg/Kg 103 80 - 125 1 30

Lithium 5.00 5.02 mg/Kg 100 80 - 120 2 30

Molybdenum 25.0 25.7 mg/Kg 103 80 - 125 1 30

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 53170 Prep Batch: 52435

Cobalt 4.2 2.57 J F5 mg/Kg 49 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Lithium 13 13.4 mg/Kg 0.3 30☼

Molybdenum 0.96 J 0.416 J F5 mg/Kg 79 30☼

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 53170 Prep Batch: 52435

Arsenic 12 5.06 F3 mg/Kg 78 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 6010B SEP - SEP Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 140-52456/8-B ^4
Matrix: Solid Prep Type: Step 1
Analysis Batch: 52929 Prep Batch: 52459

RL MDL

Arsenic ND 2.0 0.52 mg/Kg 08/09/21 08:00 08/19/21 14:30 4

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.1810 mg/Kg 08/09/21 08:00 08/19/21 14:30 4Cobalt
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 140-52456/8-B ^4
Matrix: Solid Prep Type: Step 1
Analysis Batch: 52929 Prep Batch: 52459

RL MDL

Lithium ND 10 0.60 mg/Kg 08/09/21 08:00 08/19/21 14:30 4

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.338.0 mg/Kg 08/09/21 08:00 08/19/21 14:30 4Molybdenum

ND 4040 mg/Kg 08/09/21 08:00 08/19/21 14:30 4Boron

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52456/9-B ^5
Matrix: Solid Prep Type: Step 1
Analysis Batch: 52929 Prep Batch: 52459

Arsenic 5.00 4.44 mg/Kg 89 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 4.70 J mg/Kg 94 80 - 120

Lithium 5.00 4.85 J mg/Kg 97 80 - 120

Molybdenum 25.0 23.4 mg/Kg 94 80 - 120

Boron 50.0 ND mg/Kg 93

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52456/10-B ^5
Matrix: Solid Prep Type: Step 1
Analysis Batch: 52929 Prep Batch: 52459

Arsenic 5.00 4.58 mg/Kg 92 80 - 120 3 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 4.70 J mg/Kg 94 80 - 120 0 30

Lithium 5.00 4.94 J mg/Kg 99 80 - 120 2 30

Molybdenum 25.0 23.5 mg/Kg 94 80 - 120 1 30

Boron 50.0 ND mg/Kg 95 2

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 1
Analysis Batch: 52929 Prep Batch: 52459

Arsenic ND ND mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt ND ND mg/Kg NC 30☼

Lithium ND ND mg/Kg NC 30☼

Molybdenum ND ND mg/Kg NC 30☼

Boron ND ND mg/Kg NC☼

Client Sample ID: Method BlankLab Sample ID: MB 140-52457/8-B ^3
Matrix: Solid Prep Type: Step 2
Analysis Batch: 52929 Prep Batch: 52460

RL MDL

Arsenic ND 1.5 0.39 mg/Kg 08/09/21 08:00 08/19/21 15:33 3

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.197.5 mg/Kg 08/09/21 08:00 08/19/21 15:33 3Cobalt

ND 0.457.5 mg/Kg 08/09/21 08:00 08/19/21 15:33 3Lithium

ND 0.256.0 mg/Kg 08/09/21 08:00 08/19/21 15:33 3Molybdenum

ND 3030 mg/Kg 08/09/21 08:00 08/19/21 15:33 3Boron
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52457/9-B ^5
Matrix: Solid Prep Type: Step 2
Analysis Batch: 52929 Prep Batch: 52460

Arsenic 5.00 3.91 mg/Kg 78 60 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 4.69 J mg/Kg 94 80 - 120

Lithium 5.00 4.41 J mg/Kg 88 80 - 120

Molybdenum 25.0 20.9 mg/Kg 83 70 - 120

Boron 50.0 ND mg/Kg 91

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52457/10-B ^5
Matrix: Solid Prep Type: Step 2
Analysis Batch: 52929 Prep Batch: 52460

Arsenic 5.00 3.92 mg/Kg 78 60 - 120 0 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 4.74 J mg/Kg 95 80 - 120 1 30

Lithium 5.00 5.12 J mg/Kg 102 80 - 120 15 30

Molybdenum 25.0 20.9 mg/Kg 84 70 - 120 0 30

Boron 50.0 ND mg/Kg 92 1

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 2
Analysis Batch: 52929 Prep Batch: 52460

Arsenic ND ND mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt ND ND mg/Kg NC 30☼

Lithium ND 0.592 J mg/Kg NC 30☼

Molybdenum ND ND mg/Kg NC 30☼

Boron ND ND mg/Kg NC☼

Client Sample ID: Method BlankLab Sample ID: MB 140-52463/8-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 52929 Prep Batch: 52518

RL MDL

Arsenic ND 0.50 0.13 mg/Kg 08/10/21 08:00 08/19/21 16:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0452.5 mg/Kg 08/10/21 08:00 08/19/21 16:38 1Cobalt

ND 0.152.5 mg/Kg 08/10/21 08:00 08/19/21 16:38 1Lithium

ND 0.0822.0 mg/Kg 08/10/21 08:00 08/19/21 16:38 1Molybdenum

ND 1010 mg/Kg 08/10/21 08:00 08/19/21 16:38 1Boron

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52463/9-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 52929 Prep Batch: 52518

Arsenic 5.00 4.68 mg/Kg 94 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 4.91 mg/Kg 98 80 - 120

Lithium 5.00 4.68 mg/Kg 94 80 - 120

Molybdenum 25.0 24.3 mg/Kg 97 80 - 120

Boron 50.0 47.8 mg/Kg 96
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52463/10-B
Matrix: Solid Prep Type: Step 3
Analysis Batch: 52929 Prep Batch: 52518

Arsenic 5.00 4.66 mg/Kg 93 80 - 120 0 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 4.89 mg/Kg 98 80 - 120 0 30

Lithium 5.00 4.68 mg/Kg 94 80 - 120 0 30

Molybdenum 25.0 24.2 mg/Kg 97 80 - 120 1 30

Boron 50.0 47.4 mg/Kg 95 1

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 3
Analysis Batch: 52929 Prep Batch: 52518

Arsenic 0.64 0.668 mg/Kg 5 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt 0.34 J 0.357 J mg/Kg 5 30☼

Lithium ND ND mg/Kg NC 30☼

Molybdenum ND 0.118 J mg/Kg NC 30☼

Boron ND ND mg/Kg NC☼

Client Sample ID: Method BlankLab Sample ID: MB 140-52520/8-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 52929 Prep Batch: 52569

RL MDL

Arsenic ND 0.50 0.22 mg/Kg 08/11/21 08:00 08/19/21 17:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0532.5 mg/Kg 08/11/21 08:00 08/19/21 17:41 1Cobalt

ND 0.152.5 mg/Kg 08/11/21 08:00 08/19/21 17:41 1Lithium

ND 0.0822.0 mg/Kg 08/11/21 08:00 08/19/21 17:41 1Molybdenum

ND 1010 mg/Kg 08/11/21 08:00 08/19/21 17:41 1Boron

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52520/9-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 52929 Prep Batch: 52569

Arsenic 5.00 5.05 mg/Kg 101 80 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 5.07 mg/Kg 101 80 - 120

Lithium 5.00 4.81 mg/Kg 96 80 - 120

Molybdenum 25.0 25.6 mg/Kg 102 80 - 120

Boron 50.0 49.8 mg/Kg 100

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52520/10-B
Matrix: Solid Prep Type: Step 4
Analysis Batch: 52929 Prep Batch: 52569

Arsenic 5.00 5.22 mg/Kg 104 80 - 130 3 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 5.31 mg/Kg 106 80 - 120 5 30

Lithium 5.00 5.13 mg/Kg 103 80 - 120 6 30

Molybdenum 25.0 26.8 mg/Kg 107 80 - 120 5 30

Boron 50.0 52.3 mg/Kg 105 5
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 4
Analysis Batch: 52929 Prep Batch: 52569

Arsenic 1.6 2.01 mg/Kg 23 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt 0.87 J 1.01 J mg/Kg 15 30☼

Lithium 1.9 J 2.17 J mg/Kg 12 30☼

Molybdenum 0.15 J 0.210 J F5 mg/Kg 33 30☼

Boron ND ND mg/Kg NC☼

Client Sample ID: Method BlankLab Sample ID: MB 140-52572/8-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 52929 Prep Batch: 52655

RL MDL

Arsenic ND 7.5 1.9 mg/Kg 08/13/21 08:00 08/19/21 18:58 5

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.6038 mg/Kg 08/13/21 08:00 08/19/21 18:58 5Cobalt

5.12 J 2.238 mg/Kg 08/13/21 08:00 08/19/21 18:58 5Lithium

ND 1.330 mg/Kg 08/13/21 08:00 08/19/21 18:58 5Molybdenum

ND 150150 mg/Kg 08/13/21 08:00 08/19/21 18:58 5Boron

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52572/9-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 52929 Prep Batch: 52655

Arsenic 15.0 9.67 mg/Kg 64 60 - 100

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 15.0 1.01 J mg/Kg 7 1 - 60

Lithium 15.0 19.6 J mg/Kg 131 80 - 150

Molybdenum 75.0 56.4 mg/Kg 75 60 - 100

Boron 150 153 mg/Kg 102

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52572/10-B ^5
Matrix: Solid Prep Type: Step 5
Analysis Batch: 52929 Prep Batch: 52655

Arsenic 15.0 9.98 mg/Kg 67 60 - 100 3 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 15.0 0.990 J mg/Kg 7 1 - 60 2 30

Lithium 15.0 21.0 J mg/Kg 140 80 - 150 7 30

Molybdenum 75.0 57.8 mg/Kg 77 60 - 100 2 30

Boron 150 157 mg/Kg 105 3

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 5
Analysis Batch: 52929 Prep Batch: 52655

Arsenic ND ND mg/Kg NC 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt ND ND mg/Kg NC 30☼

Lithium 8.3 J B 7.76 J mg/Kg 6 30☼

Molybdenum ND ND mg/Kg NC 30☼

Boron ND ND mg/Kg NC☼
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 140-52656/8-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 52929 Prep Batch: 52656

RL MDL

Arsenic ND 0.50 0.15 mg/Kg 08/13/21 08:00 08/19/21 20:03 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0462.5 mg/Kg 08/13/21 08:00 08/19/21 20:03 1Cobalt

ND 0.152.5 mg/Kg 08/13/21 08:00 08/19/21 20:03 1Lithium

ND 0.0992.0 mg/Kg 08/13/21 08:00 08/19/21 20:03 1Molybdenum

ND 1010 mg/Kg 08/13/21 08:00 08/19/21 20:03 1Boron

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52656/9-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 52929 Prep Batch: 52656

Arsenic 5.00 5.09 mg/Kg 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 5.09 mg/Kg 102 80 - 120

Lithium 5.00 4.83 mg/Kg 97 80 - 120

Molybdenum 25.0 25.5 mg/Kg 102 80 - 120

Boron 50.0 52.3 mg/Kg 105

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52656/10-A
Matrix: Solid Prep Type: Step 6
Analysis Batch: 52929 Prep Batch: 52656

Arsenic 5.00 5.00 mg/Kg 100 80 - 120 2 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 5.01 mg/Kg 100 80 - 120 2 30

Lithium 5.00 4.72 mg/Kg 94 80 - 120 2 30

Molybdenum 25.0 25.0 mg/Kg 100 80 - 120 2 30

Boron 50.0 51.3 mg/Kg 103 2

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 6
Analysis Batch: 52929 Prep Batch: 52656

Arsenic 1.2 1.17 mg/Kg 0.9 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Cobalt 0.71 J 0.725 J mg/Kg 2 30☼

Lithium 3.3 3.34 mg/Kg 2 30☼

Molybdenum ND ND mg/Kg NC 30☼

Boron ND ND mg/Kg NC☼

Client Sample ID: Method BlankLab Sample ID: MB 140-52770/8-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 53170 Prep Batch: 52770

RL MDL

Arsenic 0.139 J 0.50 0.13 mg/Kg 08/17/21 08:10 08/26/21 12:31 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0262.5 mg/Kg 08/17/21 08:10 08/26/21 12:31 1Cobalt

ND 0.152.5 mg/Kg 08/17/21 08:10 08/26/21 12:31 1Lithium

ND 0.0822.0 mg/Kg 08/17/21 08:10 08/26/21 12:31 1Molybdenum
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QC Sample Results
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-52770/9-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 53170 Prep Batch: 52770

Arsenic 5.00 5.13 mg/Kg 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 5.00 5.14 mg/Kg 103 80 - 125

Lithium 5.00 5.01 mg/Kg 100 80 - 120

Molybdenum 25.0 25.7 mg/Kg 103 80 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-52770/10-A
Matrix: Solid Prep Type: Step 7
Analysis Batch: 53170 Prep Batch: 52770

Arsenic 5.00 5.04 mg/Kg 101 80 - 120 2 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Cobalt 5.00 5.10 mg/Kg 102 80 - 125 1 30

Lithium 5.00 4.95 mg/Kg 99 80 - 120 1 30

Molybdenum 25.0 25.6 mg/Kg 102 80 - 125 0 30

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 7
Analysis Batch: 53170 Prep Batch: 52770

Cobalt 0.44 J 0.364 J mg/Kg 20 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Lithium 8.6 8.06 mg/Kg 6 30☼

Molybdenum ND ND mg/Kg NC 30☼

Client Sample ID: SB316Lab Sample ID: 140-24093-3 DU
Matrix: Solid Prep Type: Step 7
Analysis Batch: 53170 Prep Batch: 52770

Arsenic 1.5 B 1.46 mg/Kg 5 30☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals

Prep Batch: 52435

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Total140-24093-1 SB311 Total/NA

Solid Total140-24093-2 SB306 Total/NA

Solid Total140-24093-3 SB316 Total/NA

Solid Total140-24093-4 SB313 Total/NA

Solid Total140-24093-5 SB200 Total/NA

Solid Total140-24093-6 SB215 Total/NA

Solid TotalMB 140-52435/8-A Method Blank Total/NA

Solid TotalLCS 140-52435/9-A Lab Control Sample Total/NA

Solid TotalLCSD 140-52435/10-A Lab Control Sample Dup Total/NA

Solid Total140-24093-3 DU SB316 Total/NA

SEP Batch: 52456

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Exchangeable140-24093-1 SB311 Step 1

Solid Exchangeable140-24093-2 SB306 Step 1

Solid Exchangeable140-24093-3 SB316 Step 1

Solid Exchangeable140-24093-4 SB313 Step 1

Solid Exchangeable140-24093-5 SB200 Step 1

Solid Exchangeable140-24093-6 SB215 Step 1

Solid ExchangeableMB 140-52456/8-B ^4 Method Blank Step 1

Solid ExchangeableLCS 140-52456/9-B ^5 Lab Control Sample Step 1

Solid ExchangeableLCSD 140-52456/10-B ^5 Lab Control Sample Dup Step 1

Solid Exchangeable140-24093-3 DU SB316 Step 1

SEP Batch: 52457

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Carbonate140-24093-1 SB311 Step 2

Solid Carbonate140-24093-2 SB306 Step 2

Solid Carbonate140-24093-3 SB316 Step 2

Solid Carbonate140-24093-4 SB313 Step 2

Solid Carbonate140-24093-5 SB200 Step 2

Solid Carbonate140-24093-6 SB215 Step 2

Solid CarbonateMB 140-52457/8-B ^3 Method Blank Step 2

Solid CarbonateLCS 140-52457/9-B ^5 Lab Control Sample Step 2

Solid CarbonateLCSD 140-52457/10-B ^5 Lab Control Sample Dup Step 2

Solid Carbonate140-24093-3 DU SB316 Step 2

Prep Batch: 52459

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 52456140-24093-1 SB311 Step 1

Solid 3010A 52456140-24093-2 SB306 Step 1

Solid 3010A 52456140-24093-3 SB316 Step 1

Solid 3010A 52456140-24093-4 SB313 Step 1

Solid 3010A 52456140-24093-5 SB200 Step 1

Solid 3010A 52456140-24093-6 SB215 Step 1

Solid 3010A 52456MB 140-52456/8-B ^4 Method Blank Step 1

Solid 3010A 52456LCS 140-52456/9-B ^5 Lab Control Sample Step 1

Solid 3010A 52456LCSD 140-52456/10-B ^5 Lab Control Sample Dup Step 1

Solid 3010A 52456140-24093-3 DU SB316 Step 1
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals

Prep Batch: 52460

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 52457140-24093-1 SB311 Step 2

Solid 3010A 52457140-24093-2 SB306 Step 2

Solid 3010A 52457140-24093-3 SB316 Step 2

Solid 3010A 52457140-24093-4 SB313 Step 2

Solid 3010A 52457140-24093-5 SB200 Step 2

Solid 3010A 52457140-24093-6 SB215 Step 2

Solid 3010A 52457MB 140-52457/8-B ^3 Method Blank Step 2

Solid 3010A 52457LCS 140-52457/9-B ^5 Lab Control Sample Step 2

Solid 3010A 52457LCSD 140-52457/10-B ^5 Lab Control Sample Dup Step 2

Solid 3010A 52457140-24093-3 DU SB316 Step 2

SEP Batch: 52463

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Non-Crystalline140-24093-1 SB311 Step 3

Solid Non-Crystalline140-24093-2 SB306 Step 3

Solid Non-Crystalline140-24093-3 SB316 Step 3

Solid Non-Crystalline140-24093-4 SB313 Step 3

Solid Non-Crystalline140-24093-5 SB200 Step 3

Solid Non-Crystalline140-24093-6 SB215 Step 3

Solid Non-CrystallineMB 140-52463/8-B Method Blank Step 3

Solid Non-CrystallineLCS 140-52463/9-B Lab Control Sample Step 3

Solid Non-CrystallineLCSD 140-52463/10-B Lab Control Sample Dup Step 3

Solid Non-Crystalline140-24093-3 DU SB316 Step 3

Prep Batch: 52518

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 52463140-24093-1 SB311 Step 3

Solid 3010A 52463140-24093-2 SB306 Step 3

Solid 3010A 52463140-24093-3 SB316 Step 3

Solid 3010A 52463140-24093-4 SB313 Step 3

Solid 3010A 52463140-24093-5 SB200 Step 3

Solid 3010A 52463140-24093-6 SB215 Step 3

Solid 3010A 52463MB 140-52463/8-B Method Blank Step 3

Solid 3010A 52463LCS 140-52463/9-B Lab Control Sample Step 3

Solid 3010A 52463LCSD 140-52463/10-B Lab Control Sample Dup Step 3

Solid 3010A 52463140-24093-3 DU SB316 Step 3

SEP Batch: 52520

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Metal Hydroxide140-24093-1 SB311 Step 4

Solid Metal Hydroxide140-24093-2 SB306 Step 4

Solid Metal Hydroxide140-24093-3 SB316 Step 4

Solid Metal Hydroxide140-24093-4 SB313 Step 4

Solid Metal Hydroxide140-24093-5 SB200 Step 4

Solid Metal Hydroxide140-24093-6 SB215 Step 4

Solid Metal HydroxideMB 140-52520/8-B Method Blank Step 4

Solid Metal HydroxideLCS 140-52520/9-B Lab Control Sample Step 4

Solid Metal HydroxideLCSD 140-52520/10-B Lab Control Sample Dup Step 4

Solid Metal Hydroxide140-24093-3 DU SB316 Step 4
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals

Prep Batch: 52569

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 52520140-24093-1 SB311 Step 4

Solid 3010A 52520140-24093-2 SB306 Step 4

Solid 3010A 52520140-24093-3 SB316 Step 4

Solid 3010A 52520140-24093-4 SB313 Step 4

Solid 3010A 52520140-24093-5 SB200 Step 4

Solid 3010A 52520140-24093-6 SB215 Step 4

Solid 3010A 52520MB 140-52520/8-B Method Blank Step 4

Solid 3010A 52520LCS 140-52520/9-B Lab Control Sample Step 4

Solid 3010A 52520LCSD 140-52520/10-B Lab Control Sample Dup Step 4

Solid 3010A 52520140-24093-3 DU SB316 Step 4

SEP Batch: 52572

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Organic-Bound140-24093-1 SB311 Step 5

Solid Organic-Bound140-24093-2 SB306 Step 5

Solid Organic-Bound140-24093-3 SB316 Step 5

Solid Organic-Bound140-24093-4 SB313 Step 5

Solid Organic-Bound140-24093-5 SB200 Step 5

Solid Organic-Bound140-24093-6 SB215 Step 5

Solid Organic-BoundMB 140-52572/8-B ^5 Method Blank Step 5

Solid Organic-BoundLCS 140-52572/9-B ^5 Lab Control Sample Step 5

Solid Organic-BoundLCSD 140-52572/10-B ^5 Lab Control Sample Dup Step 5

Solid Organic-Bound140-24093-3 DU SB316 Step 5

Prep Batch: 52655

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 52572140-24093-1 SB311 Step 5

Solid 3010A 52572140-24093-2 SB306 Step 5

Solid 3010A 52572140-24093-3 SB316 Step 5

Solid 3010A 52572140-24093-4 SB313 Step 5

Solid 3010A 52572140-24093-5 SB200 Step 5

Solid 3010A 52572140-24093-6 SB215 Step 5

Solid 3010A 52572MB 140-52572/8-B ^5 Method Blank Step 5

Solid 3010A 52572LCS 140-52572/9-B ^5 Lab Control Sample Step 5

Solid 3010A 52572LCSD 140-52572/10-B ^5 Lab Control Sample Dup Step 5

Solid 3010A 52572140-24093-3 DU SB316 Step 5

SEP Batch: 52656

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Acid/Sulfide140-24093-1 SB311 Step 6

Solid Acid/Sulfide140-24093-2 SB306 Step 6

Solid Acid/Sulfide140-24093-3 SB316 Step 6

Solid Acid/Sulfide140-24093-4 SB313 Step 6

Solid Acid/Sulfide140-24093-5 SB200 Step 6

Solid Acid/Sulfide140-24093-6 SB215 Step 6

Solid Acid/SulfideMB 140-52656/8-A Method Blank Step 6

Solid Acid/SulfideLCS 140-52656/9-A Lab Control Sample Step 6

Solid Acid/SulfideLCSD 140-52656/10-A Lab Control Sample Dup Step 6

Solid Acid/Sulfide140-24093-3 DU SB316 Step 6
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals

Prep Batch: 52770

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Residual140-24093-1 SB311 Step 7

Solid Residual140-24093-2 SB306 Step 7

Solid Residual140-24093-3 SB316 Step 7

Solid Residual140-24093-4 SB313 Step 7

Solid Residual140-24093-5 SB200 Step 7

Solid Residual140-24093-6 SB215 Step 7

Solid ResidualMB 140-52770/8-A Method Blank Step 7

Solid ResidualLCS 140-52770/9-A Lab Control Sample Step 7

Solid ResidualLCSD 140-52770/10-A Lab Control Sample Dup Step 7

Solid Residual140-24093-3 DU SB316 Step 7

Analysis Batch: 52929

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 52459140-24093-1 SB311 Step 1

Solid 6010B SEP 52460140-24093-1 SB311 Step 2

Solid 6010B SEP 52518140-24093-1 SB311 Step 3

Solid 6010B SEP 52569140-24093-1 SB311 Step 4

Solid 6010B SEP 52655140-24093-1 SB311 Step 5

Solid 6010B SEP 52656140-24093-1 SB311 Step 6

Solid 6010B SEP 52459140-24093-2 SB306 Step 1

Solid 6010B SEP 52460140-24093-2 SB306 Step 2

Solid 6010B SEP 52518140-24093-2 SB306 Step 3

Solid 6010B SEP 52569140-24093-2 SB306 Step 4

Solid 6010B SEP 52655140-24093-2 SB306 Step 5

Solid 6010B SEP 52656140-24093-2 SB306 Step 6

Solid 6010B SEP 52459140-24093-3 SB316 Step 1

Solid 6010B SEP 52460140-24093-3 SB316 Step 2

Solid 6010B SEP 52518140-24093-3 SB316 Step 3

Solid 6010B SEP 52569140-24093-3 SB316 Step 4

Solid 6010B SEP 52655140-24093-3 SB316 Step 5

Solid 6010B SEP 52656140-24093-3 SB316 Step 6

Solid 6010B SEP 52459140-24093-4 SB313 Step 1

Solid 6010B SEP 52460140-24093-4 SB313 Step 2

Solid 6010B SEP 52518140-24093-4 SB313 Step 3

Solid 6010B SEP 52569140-24093-4 SB313 Step 4

Solid 6010B SEP 52655140-24093-4 SB313 Step 5

Solid 6010B SEP 52656140-24093-4 SB313 Step 6

Solid 6010B SEP 52459140-24093-5 SB200 Step 1

Solid 6010B SEP 52460140-24093-5 SB200 Step 2

Solid 6010B SEP 52518140-24093-5 SB200 Step 3

Solid 6010B SEP 52569140-24093-5 SB200 Step 4

Solid 6010B SEP 52655140-24093-5 SB200 Step 5

Solid 6010B SEP 52656140-24093-5 SB200 Step 6

Solid 6010B SEP 52459140-24093-6 SB215 Step 1

Solid 6010B SEP 52460140-24093-6 SB215 Step 2

Solid 6010B SEP 52518140-24093-6 SB215 Step 3

Solid 6010B SEP 52569140-24093-6 SB215 Step 4

Solid 6010B SEP 52655140-24093-6 SB215 Step 5

Solid 6010B SEP 52656140-24093-6 SB215 Step 6

Solid 6010B SEP 52459MB 140-52456/8-B ^4 Method Blank Step 1

Solid 6010B SEP 52460MB 140-52457/8-B ^3 Method Blank Step 2
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals (Continued)

Analysis Batch: 52929 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 52518MB 140-52463/8-B Method Blank Step 3

Solid 6010B SEP 52569MB 140-52520/8-B Method Blank Step 4

Solid 6010B SEP 52655MB 140-52572/8-B ^5 Method Blank Step 5

Solid 6010B SEP 52656MB 140-52656/8-A Method Blank Step 6

Solid 6010B SEP 52459LCS 140-52456/9-B ^5 Lab Control Sample Step 1

Solid 6010B SEP 52460LCS 140-52457/9-B ^5 Lab Control Sample Step 2

Solid 6010B SEP 52518LCS 140-52463/9-B Lab Control Sample Step 3

Solid 6010B SEP 52569LCS 140-52520/9-B Lab Control Sample Step 4

Solid 6010B SEP 52655LCS 140-52572/9-B ^5 Lab Control Sample Step 5

Solid 6010B SEP 52656LCS 140-52656/9-A Lab Control Sample Step 6

Solid 6010B SEP 52459LCSD 140-52456/10-B ^5 Lab Control Sample Dup Step 1

Solid 6010B SEP 52460LCSD 140-52457/10-B ^5 Lab Control Sample Dup Step 2

Solid 6010B SEP 52518LCSD 140-52463/10-B Lab Control Sample Dup Step 3

Solid 6010B SEP 52569LCSD 140-52520/10-B Lab Control Sample Dup Step 4

Solid 6010B SEP 52655LCSD 140-52572/10-B ^5 Lab Control Sample Dup Step 5

Solid 6010B SEP 52656LCSD 140-52656/10-A Lab Control Sample Dup Step 6

Solid 6010B SEP 52459140-24093-3 DU SB316 Step 1

Solid 6010B SEP 52460140-24093-3 DU SB316 Step 2

Solid 6010B SEP 52518140-24093-3 DU SB316 Step 3

Solid 6010B SEP 52569140-24093-3 DU SB316 Step 4

Solid 6010B SEP 52655140-24093-3 DU SB316 Step 5

Solid 6010B SEP 52656140-24093-3 DU SB316 Step 6

Analysis Batch: 53170

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP 52770140-24093-1 SB311 Step 7

Solid 6010B 52435140-24093-1 SB311 Total/NA

Solid 6010B SEP 52770140-24093-2 SB306 Step 7

Solid 6010B 52435140-24093-2 SB306 Total/NA

Solid 6010B SEP 52770140-24093-3 SB316 Step 7

Solid 6010B 52435140-24093-3 SB316 Total/NA

Solid 6010B SEP 52770140-24093-4 SB313 Step 7

Solid 6010B 52435140-24093-4 SB313 Total/NA

Solid 6010B SEP 52770140-24093-5 SB200 Step 7

Solid 6010B 52435140-24093-5 SB200 Total/NA

Solid 6010B SEP 52770140-24093-6 SB215 Step 7

Solid 6010B 52435140-24093-6 SB215 Total/NA

Solid 6010B 52435MB 140-52435/8-A Method Blank Total/NA

Solid 6010B SEP 52770MB 140-52770/8-A Method Blank Step 7

Solid 6010B 52435LCS 140-52435/9-A Lab Control Sample Total/NA

Solid 6010B SEP 52770LCS 140-52770/9-A Lab Control Sample Step 7

Solid 6010B 52435LCSD 140-52435/10-A Lab Control Sample Dup Total/NA

Solid 6010B SEP 52770LCSD 140-52770/10-A Lab Control Sample Dup Step 7

Solid 6010B SEP 52770140-24093-3 DU SB316 Step 7

Solid 6010B SEP 52770140-24093-3 DU SB316 Step 7

Solid 6010B 52435140-24093-3 DU SB316 Total/NA

Solid 6010B 52435140-24093-3 DU SB316 Total/NA

Analysis Batch: 53271

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP140-24093-1 SB311 Sum of Steps 1-7
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QC Association Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Metals (Continued)

Analysis Batch: 53271 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B SEP140-24093-2 SB306 Sum of Steps 1-7

Solid 6010B SEP140-24093-3 SB316 Sum of Steps 1-7

Solid 6010B SEP140-24093-4 SB313 Sum of Steps 1-7

Solid 6010B SEP140-24093-5 SB200 Sum of Steps 1-7

Solid 6010B SEP140-24093-6 SB215 Sum of Steps 1-7

General Chemistry

Analysis Batch: 52489

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture140-24093-1 SB311 Total/NA

Solid Moisture140-24093-2 SB306 Total/NA

Solid Moisture140-24093-3 SB316 Total/NA

Solid Moisture140-24093-4 SB313 Total/NA

Solid Moisture140-24093-5 SB200 Total/NA

Solid Moisture140-24093-6 SB215 Total/NA
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB311 Lab Sample ID: 140-24093-1
Matrix: SolidDate Collected: 08/03/21 13:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB311 Lab Sample ID: 140-24093-1
Matrix: SolidDate Collected: 08/03/21 13:00

Percent Solids: 84.9Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:15 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 14:45 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 15:48 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 16:52 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:55 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:13 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:17 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:26 KNC TAL KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB306 Lab Sample ID: 140-24093-2
Matrix: SolidDate Collected: 08/03/21 10:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB306 Lab Sample ID: 140-24093-2
Matrix: SolidDate Collected: 08/03/21 10:00

Percent Solids: 86.8Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:20 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 14:49 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 15:53 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 16:57 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:00 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:18 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:22 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:31 KNC TAL KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB316 Lab Sample ID: 140-24093-3
Matrix: SolidDate Collected: 08/03/21 09:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB316 Lab Sample ID: 140-24093-3
Matrix: SolidDate Collected: 08/03/21 09:00

Percent Solids: 79.3Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:26 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 14:54 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 15:58 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:02 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:05 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:23 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:27 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:36 KNC TAL KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB313 Lab Sample ID: 140-24093-4
Matrix: SolidDate Collected: 08/03/21 08:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB313 Lab Sample ID: 140-24093-4
Matrix: SolidDate Collected: 08/03/21 08:00

Percent Solids: 94.0Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:36 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 15:04 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 16:08 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:26 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:34 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:33 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:37 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:45 KNC TAL KNXStep 7

DUOInstrument ID:
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB200 Lab Sample ID: 140-24093-5
Matrix: SolidDate Collected: 08/04/21 10:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB200 Lab Sample ID: 140-24093-5
Matrix: SolidDate Collected: 08/04/21 10:00

Percent Solids: 85.0Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 2 53170 08/26/21 17:52 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 15:09 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 16:28 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:31 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:39 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:38 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:57 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:51 KNC TAL KNXStep 7

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB215 Lab Sample ID: 140-24093-6
Matrix: SolidDate Collected: 08/04/21 11:00

Date Received: 08/05/21 09:15

Analysis 6010B SEP DKW08/30/21 13:071 TAL KNX53271

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Sum of Steps 1-7

Instrument ID: NOEQUIP

Analysis Moisture 1 52489 08/12/21 10:04 BKD TAL KNXTotal/NA

NOEQUIPInstrument ID:

Client Sample ID: SB215 Lab Sample ID: 140-24093-6
Matrix: SolidDate Collected: 08/04/21 11:00

Percent Solids: 88.6Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:47 KNC TAL KNXTotal/NA

DUOInstrument ID:

SEP Exchangeable 52456 08/06/21 08:00 JTB TAL KNXStep 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 15:28 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 16:33 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:36 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:44 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:58 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 21:01 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 53170 08/26/21 17:33 KNC TAL KNXStep 7

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: Method Blank Lab Sample ID: MB 140-52435/8-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 12:46 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52456/8-B ^4
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable JTB08/06/21 08:00 TAL KNX52456

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 14:30 KNC TAL KNXStep 1

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52457/8-B ^3
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate JTB08/06/21 11:00 TAL KNX52457

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 15:33 KNC TAL KNXStep 2

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52463/8-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline JTB08/09/21 08:00 TAL KNX52463

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 16:38 KNC TAL KNXStep 3

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52520/8-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide KNC08/10/21 08:00 TAL KNX52520

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:41 KNC TAL KNXStep 4

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: Method Blank Lab Sample ID: MB 140-52572/8-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound KNC08/11/21 08:00 TAL KNX52572

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 18:58 KNC TAL KNXStep 5

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52656/8-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide KNC08/13/21 08:00 TAL KNX52656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:03 KNC TAL KNXStep 6

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-52770/8-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual KNC08/17/21 08:10 TAL KNX52770

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 12:31 KNC TAL KNXStep 7

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52435/9-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 12:51 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52456/9-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable JTB08/06/21 08:00 TAL KNX52456

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 14:35 KNC TAL KNXStep 1

DUOInstrument ID:

Eurofins TestAmerica, Knoxville

Page 39 of 47 8/31/2021

1

2

3

4

5

6

7

8

9

10

11

12

13



Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52457/9-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate JTB08/06/21 11:00 TAL KNX52457

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 15:38 KNC TAL KNXStep 2

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52463/9-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline JTB08/09/21 08:00 TAL KNX52463

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 16:42 KNC TAL KNXStep 3

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52520/9-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide KNC08/10/21 08:00 TAL KNX52520

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:46 KNC TAL KNXStep 4

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52572/9-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound KNC08/11/21 08:00 TAL KNX52572

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:03 KNC TAL KNXStep 5

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52656/9-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide KNC08/13/21 08:00 TAL KNX52656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:08 KNC TAL KNXStep 6

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-52770/9-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual KNC08/17/21 08:10 TAL KNX52770

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 12:36 KNC TAL KNXStep 7

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52435/10-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 12:56 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52456/10-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Exchangeable JTB08/06/21 08:00 TAL KNX52456

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 14:40 KNC TAL KNXStep 1

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52457/10-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Carbonate JTB08/06/21 11:00 TAL KNX52457

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 15:43 KNC TAL KNXStep 2

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52463/10-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Non-Crystalline JTB08/09/21 08:00 TAL KNX52463

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 16:47 KNC TAL KNXStep 3

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52520/10-B
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Metal Hydroxide KNC08/10/21 08:00 TAL KNX52520

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:51 KNC TAL KNXStep 4

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52572/10-B ^5
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Organic-Bound KNC08/11/21 08:00 TAL KNX52572

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:08 KNC TAL KNXStep 5

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52656/10-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

SEP Acid/Sulfide KNC08/13/21 08:00 TAL KNX52656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:13 KNC TAL KNXStep 6

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-52770/10-A
Matrix: SolidDate Collected: N/A

Date Received: N/A

Prep Residual KNC08/17/21 08:10 TAL KNX52770

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 12:41 KNC TAL KNXStep 7

DUOInstrument ID:

Client Sample ID: SB316 Lab Sample ID: 140-24093-3 DU
Matrix: SolidDate Collected: 08/03/21 09:00

Percent Solids: 79.3Date Received: 08/05/21 09:15

Prep Total JTB08/06/21 08:00 TAL KNX52435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 50 mL

Analysis 6010B 1 53170 08/26/21 16:31 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep Total 52435 08/06/21 08:00 JTB TAL KNXTotal/NA 1.0 g 50 mL

Analysis 6010B 2 53170 08/26/21 17:43 KNC TAL KNXTotal/NA

DUOInstrument ID:

Eurofins TestAmerica, Knoxville
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Lab Chronicle
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Client Sample ID: SB316 Lab Sample ID: 140-24093-3 DU
Matrix: SolidDate Collected: 08/03/21 09:00

Percent Solids: 79.3Date Received: 08/05/21 09:15

SEP Exchangeable JTB08/06/21 08:00 TAL KNX52456

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Step 1 5.00 g 25.00 mL

Prep 3010A 52459 08/09/21 08:00 JTB TAL KNXStep 1 5 mL 50 mL

Analysis 6010B SEP 4 52929 08/19/21 14:59 KNC TAL KNXStep 1

DUOInstrument ID:

SEP Carbonate 52457 08/06/21 11:00 JTB TAL KNXStep 2 5.00 g 25.00 mL

Prep 3010A 52460 08/09/21 08:00 JTB TAL KNXStep 2 5 mL 50 mL

Analysis 6010B SEP 3 52929 08/19/21 16:03 KNC TAL KNXStep 2

DUOInstrument ID:

SEP Non-Crystalline 52463 08/09/21 08:00 JTB TAL KNXStep 3 5 g 25 mL

Prep 3010A 52518 08/10/21 08:00 KNC TAL KNXStep 3 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 17:07 KNC TAL KNXStep 3

DUOInstrument ID:

SEP Metal Hydroxide 52520 08/10/21 08:00 KNC TAL KNXStep 4 5.000 g 25 mL

Prep 3010A 52569 08/11/21 08:00 KNC TAL KNXStep 4 5 mL 50 mL

Analysis 6010B SEP 1 52929 08/19/21 18:29 KNC TAL KNXStep 4

DUOInstrument ID:

SEP Organic-Bound 52572 08/11/21 08:00 KNC TAL KNXStep 5 5.000 g 75 mL

Prep 3010A 52655 08/13/21 08:00 KNC TAL KNXStep 5 5 mL 50 mL

Analysis 6010B SEP 5 52929 08/19/21 19:28 KNC TAL KNXStep 5

DUOInstrument ID:

SEP Acid/Sulfide 52656 08/13/21 08:00 KNC TAL KNXStep 6 5.000 g 250 mL

Analysis 6010B SEP 1 52929 08/19/21 20:32 KNC TAL KNXStep 6

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 1 53170 08/26/21 15:41 KNC TAL KNXStep 7

DUOInstrument ID:

Prep Residual 52770 08/17/21 08:10 KNC TAL KNXStep 7 1.000 g 50 mL

Analysis 6010B SEP 2 53170 08/26/21 17:23 KNC TAL KNXStep 7

DUOInstrument ID:

Laboratory References:

TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins TestAmerica, Knoxville
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Accreditation/Certification Summary
Client: Geosyntec Consultants, Inc. Job ID: 140-24093-1
Project/Site: GLP8029 Coffeen, IL

Laboratory: Eurofins TestAmerica, Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

AFCEE N/A

ANAB Dept. of Defense ELAP L2311 02-13-22

ANAB Dept. of Energy L2311.01 02-13-22

ANAB ISO/IEC 17025 L2311 02-13-22

Arkansas DEQ State 88-0688 06-17-22

California State 2423 06-30-22

Colorado State TN00009 02-28-22

Connecticut State PH-0223 09-30-21

Florida NELAP E87177 06-30-22

Georgia (DW) State 906 12-11-22

Hawaii State NA 12-11-21

Kansas NELAP E-10349 10-31-21

Kentucky (DW) State 90101 12-31-21

Louisiana NELAP 83979 06-30-22

Louisiana (DW) State LA019 12-31-21

Maryland State 277 03-31-22

Michigan State 9933 12-11-22

Nevada State TN00009 07-31-22

New Hampshire NELAP 299919 01-17-22

New Jersey NELAP TN001 06-30-22

New York NELAP 10781 03-31-22

North Carolina (DW) State 21705 07-31-22

North Carolina (WW/SW) State 64 12-31-21

Ohio VAP State CL0059 06-02-23

Oklahoma State 9415 08-31-21

Oregon NELAP TNI0189 01-01-22

Pennsylvania NELAP 68-00576 12-31-21

Tennessee State 02014 12-11-22

Texas NELAP T104704380-18-12 08-31-21

US Fish & Wildlife US Federal Programs 058448 07-31-22

USDA US Federal Programs P330-19-00236 08-20-22

Utah NELAP TN00009 07-31-21 *

Virginia NELAP 460176 09-14-21

Washington State C593 01-19-22

West Virginia (DW) State 9955C 01-02-22

West Virginia DEP State 345 04-30-22

Wisconsin State 998044300 08-31-22

Eurofins TestAmerica, Knoxville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 140-24093-1Client: Geosyntec Consultants, Inc.

Project/Site: GLP8029 Coffeen, IL

Method Method Description LaboratoryProtocol

SW8466010B SEP Metals (ICP) - Total TAL KNX

SW8466010B SEP SEP Metals (ICP) TAL KNX

EPAMoisture Percent Moisture TAL KNX

SW8463010A Preparation,  Total Metals TAL KNX

TAL-KNOXAcid/Sulfide Sequential Extraction Procedure, Acid/Sulfide Fraction TAL KNX

TAL-KNOXCarbonate Sequential Extraction Procedure, Carbonate Fraction TAL KNX

TAL-KNOXExchangeable Sequential Extraction Procedure, Exchangeable Fraction TAL KNX

TAL-KNOXMetal Hydroxide Sequential Extraction Procedure, Metal Hydroxide Fraction TAL KNX

TAL-KNOXNon-Crystalline Sequential Extraction Procedure, Non-crystalline Materials TAL KNX

TAL-KNOXOrganic-Bound Sequential Extraction Procedure, Organic Bound Fraction TAL KNX

TAL-KNOXResidual Sequential Extraction Procedure, Residual Fraction TAL KNX

TAL-KNOXTotal Preparation, Total Material TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

TAL-KNOX = TestAmerica Laboratories, Knoxville, Facility Standard Operating Procedure.

Laboratory References:

TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins TestAmerica, Knoxville
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X-Ray Diffraction Laboratory Analytical Report 

 

 

 

 

 

 

 

 

 

 

 

 



Report Prepared for:

Project Number/ LIMS No.

Sample Receipt: May 2, 2024

Sample Analysis: May 7, 2024

Reporting Date: June 12, 2024

Instrument: 

Test Conditions: 

Interpretations : 

Detection Limit : 0.5-2%.  Strongly dependent on crystallinity.

Contents: 1) Method Summary

2) Quantitative XRD Results

3) XRD Pattern(s)

Kim Gibbs, H.B.Sc., P.Geo. Huyun Zhou, Ph.D., P.Geo.

Senior Mineralogist Senior Mineralogist

SGS Natural Resources P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

Custom XRD/MI4504-MAY24/CA19915-APR24

Geosyntec Consultant

Quantitative X-Ray Diffraction by Rietveld Refinement

BRUKER AXS D8 Advance Diffractometer

Co radiation, 35 kV, 40 mA; Detector:  LYNXEYE_XE_T

Regular Scanning: Step: 0.02°, Step time:0.5s, 2θ range: 6-80°

PDF2/PDF4 powder diffraction databases issued by the International Center 

for Diffraction Data (ICDD). Diffrac Eva and Topas software.

ACCREDITATION:  SGS Natural Resources Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on

our scope of accreditation, including geochemical, mineralogical and trade mineral tests. To view a list of the accredited methods, please

visit the following website and search SGS Canada Inc. - Minerals: https://www.scc.ca/en/search/palcan.

2100 Commonwealth Boulevard, Suit 100  Ann Arbor, Michigan  48108, USA

Page 1 of 7



Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Natural Resources P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of

its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client

or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods

and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are

said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values

indicate that the mineral was included in the refinement calculations, but the calculated concentration was less

than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific

samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to

patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on

Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released

on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when

internal standards have been added by request. Mineral proportions may be strongly influenced by

crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative

analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Diffrac Topas 7 (Bruker), a graphics based profile

analysis program built around a non-linear least squares fitting system, to determine the amount of different

phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray

diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based

methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches

the obtained experimental patterns.

Method Summary
The Rietveld Method of Mineral Identification by XRD (ME-LR-MIN-MET-MN-D05) method used by SGS

Natural Resources is accredited to the requirements of ISO/IEC 17025.
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Geosyntec Consultant

Custom XRD/MI4504-MAY24/CA19915-APR24

06/12/2024

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

SB-206D-(45-47)-

20240320

SB-206D-(56-57)-

20240320

SB-275D-(46-48)-

20240321

SB-275D-(50-53)-

20240321

MAY4504-01 MAY4504-02 MAY4504-03 MAY4504-04

(wt %) (wt %) (wt %) (wt %)

Quartz 50.3 62.6 48.7 58.4

Albite 7.9 8.4 10.3 6.2

Microcline 7.8 8.6 7.5 5.7

Muscovite 9.8 - 8.4 4.0

Chlorite 2.2 - 4.0 1.3

Pyrite 0.1 - 0.2 0.1

Calcite 3.4 - 2.9 4.3

Dolomite 14.3 - 13.5 17.8

Kaolinite 3.9 8.5 3.8 1.1

Actinolite 0.2 - 0.1 0.0

Montmorillonite - 3.8 - -

Illite - 7.3 - -

Anatase - 0.8 - -

Hydroxylapatite - - 0.7 1.1

TOTAL 100 100 100 100

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/Compound Formula

Quartz SiO2

Albite NaAlSi3O8

Microcline KAlSi3O8

Muscovite KAl2(AlSi3O10)(OH)2

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Pyrite FeS2

Calcite CaCO3

Dolomite CaMg(CO3)2

Kaolinite Al2Si2O5(OH)4

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2

Montmorillonite (Na,Ca)0.3(Al,Mg)2Si2O10(OH)2·nH2O

Illite (K,H3O)(Al,Mg,Fe)2(Si,Al)4O10[(OH)2,(H2O)]

Anatase TiO2

Hydroxylapatite Ca5(PO4)3(OH)

Mineral/Compound

Page 3 of 7



Geosyntec Consultant

Custom XRD/MI4504-MAY24/CA19915-APR24

06/12/2024

SB-206D-(45-47)-20240230

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086

C
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n

ts

29,000

28,000

27,000

26,000

25,000

24,000

23,000

22,000

21,000

20,000

19,000

18,000

17,000

16,000

15,000

14,000

13,000

12,000

11,000

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

-2,000

-3,000

-4,000

-5,000

MAY4504-1 riet.raw_1 Quartz 50.28 %

Albite 7.86 %

Microcline intermediate1 7.76 %

Muscovite 2M1 9.84 %

Chlorite IIb 2.19 %

Pyrite 0.13 %

Calcite 3.44 %

Dolomite 14.34 %

Kaolinite 3.91 %

Actinolite 0.25 %
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Geosyntec Consultant

Custom XRD/MI4504-MAY24/CA19915-APR24

06/12/2024

SB-206D-(56-57)-20240320

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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34,000

32,000

30,000
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20,000

18,000
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14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

-2,000

-4,000

-6,000

MAY4504-2 riet.raw_1 Quartz 62.64 %

Albite 8.42 %

Microcline intermediate1 8.57 %

Kaolinite 8.52 %

Montmorillonite-15A 3.78 %

Illite 7.28 %

Anatase 0.79 %
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Geosyntec Consultant

Custom XRD/MI4504-MAY24/CA19915-APR24

06/12/2024

SB-275D-(46-48)-20240231

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

-2,000

-3,000

-4,000

-5,000

-6,000

-7,000

MAY4504-3 riet.raw_1 Quartz 48.73 %

Albite 10.28 %

Microcline intermediate1 7.46 %

Muscovite 2M1 8.37 %

Chlorite IIb 3.98 %

Pyrite 0.19 %

Calcite 2.90 %

Dolomite 13.47 %

Kaolinite 3.84 %

Actinolite 0.05 %

Hydroxylapatite 0.73 %
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Geosyntec Consultant

Custom XRD/MI4504-MAY24/CA19915-APR24

06/12/2024

SB-275D-(50-53)-20240231

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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ts
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32,000
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28,000

26,000

24,000

22,000

20,000

18,000

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

-2,000

-4,000

-6,000

-8,000

MAY4504-4 riet.raw_1 Quartz 58.40 %

Albite 6.18 %

Microcline intermediate1 5.71 %

Muscovite 2M1 3.97 %

Chlorite IIb 1.25 %

Pyrite 0.13 %

Calcite 4.32 %

Dolomite 17.83 %

Kaolinite 1.15 %

Actinolite 0.00 %

Hydroxylapatite 1.06 %
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Report Prepared for:

Project Number/ LIMS No. Custom XRD/MI4508-SEP21

Sample Receipt: September 9, 2021

Sample Analysis: September 24, 2021

Reporting Date: October 22, 2021

Instrument: 

Test Conditions: 

Interpretations : 

Detection Limit : 0.5-2%.  Strongly dependent on crystallinity.

Contents: 1) Method Summary

2) Quantitative XRD Results

3) XRD Pattern(s)

Kim Gibbs, H.B.Sc., P.Geo. Huyun Zhou, Ph.D., P.Geo.

Senior Mineralogist Senior Mineralogist

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

Environmental Services

Quantitative X-Ray Diffraction by Rietveld Refinement

BRUKER AXS D8 Advance Diffractometer

Co radiation, 35 kV, 40 mA

Regular Scanning: Step: 0.02°, Step time: 1s, 2θ range: 3-80°

PDF2/PDF4 powder diffraction databases issued by the International Center 

for Diffraction Data (ICDD). DiffracPIus Eva and Topas software.

ACCREDITATION:  SGS Minerals Services Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on

our scope of accreditation, including geochemical, mineralogical and trade mineral tests. To view a list of the accredited methods, please

visit the following website and search SGS Canada - Minerals Services - Lakefield: http://palcan.scc.ca/SpecsSearch/GLSearchForm.do.



Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of

its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client

or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods

and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are

said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values

indicate that the mineral was included in the refinement calculations, but the calculated concentration was less

than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific

samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to

patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on

Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released

on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when

internal standards have been added by request. Mineral proportions may be strongly influenced by

crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative

analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Topas 4.2 (Bruker AXS), a graphics based profile

analysis program built around a non-linear least squares fitting system, to determine the amount of different

phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray

diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based

methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches

the obtained experimental patterns.

Method Summary
The Rietveld Method of Mineral Identification by XRD (ME-LR-MIN-MET-MN-D05) method used by SGS

Minerals Services is accredited to the requirements of ISO/IEC 17025.



Environmental Services

Custom XRD/MI4508-SEP21

22-Oct-21

SB-200-(14-15,15-18) SB-215-(23-24,24-24.5)

SEP4508-01 SEP4508-02

(wt %) (wt %)

Quartz 53.1 58.3

Microcline 6.4 6.2

Albite 8.0 9.0

Calcite 3.3 4.5

Dolomite 18.2 12.9

Ankerite 5.2 4.3

Chlorite 2.1 0.8

Diopside 3.8 4.1

TOTAL 100 100

Mineral/Compound Formula

Quartz SiO2

Microcline KAlSi3O8

Albite NaAlSi3O8

Calcite CaCO3

Dolomite CaMg(CO3)2

Ankerite CaFe(CO3)2

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Diopside CaMgSi2O6

Mineral/Compound

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not 

been determined.

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0



Environmental Services

Custom XRD/MI4508-SEP21

22-Oct-21

SB-200-(14-15,15-18)

2Th Degrees
787674727068666462605856545250484644424038363432302826242220181614121086
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-5,000

SEP4508-1 riet.raw_1 Quartz 53.14 %

Microcline intermediate1 6.41 %

Albite 7.97 %

Calcite 3.28 %

Dolomite 18.19 %

Ankerite Fe0.55 5.19 %

Chlorite IIb 2.06 %

Diopside 3.77 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0



Environmental Services

Custom XRD/MI4508-SEP21

22-Oct-21

SB-215-(23-24,24-24.5)

2Th Degrees
787674727068666462605856545250484644424038363432302826242220181614121086
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SEP4508-2 riet.raw_1 Quartz 58.32 %

Microcline intermediate1 6.22 %

Albite 9.02 %

Calcite 4.50 %

Dolomite 12.87 %

Ankerite Fe0.55 4.25 %

Chlorite IIb 0.76 %

Diopside 4.05 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Groundwater Arsenic Speciation Data 

 

 



 

 
 

 

 
April 19, 2024 
 
 
Geosyntec Consultants, Inc. 
ATTN: Allison Kreinberg 
1 McBride and Son Center Drive, Suite 202 
Chesterfield, MO 63005 
akreinberg@geosyntec.com 
 
RE: Project GST-CB2401      
 
 
Dear Allison Kreinberg, 
 
On March 28, 2024, Brooks Applied Labs (BAL) received one (1) groundwater sample. The sample was 
logged-in for the analyses of arsenic speciation (As(III), As(V), MMAs, DMAs, and the sum of unknown 
As species) according to the chain-of-custody form. All samples were received and stored according to 
BAL SOPs and EPA methodology.  
 
Samples were field filtered. 
 
Arsenic Speciation Quantitation by IC-ICP-CRC-MS 
Arsenic speciation was performed by ion chromatography inductively coupled plasma collision reaction 
cell mass spectrometry (IC-ICP-CRC-MS). Arsenic species are first chromatographically separated on 
an ion exchange column and then quantified using inductively coupled plasma collision reaction cell mass 
spectrometry (ICP-CRC-MS).  For more information on this determinative technique, please visit the 
Interference Reduction Technology section on our website. 
 
It should be noted that all Brooks Applied Labs, LLC methods, standard operating procedures, inventions, 
ideas, processes, improvements, designs, and techniques included or referred to therein, must be 
considered and treated as Proprietary Information, protected by the Washington State Trade Secret Act, 
RCW 19.108 et seq., and other laws. All Proprietary Information, written or implied, will not be distributed, 
copied, or altered in any fashion without prior written consent from Brooks Applied Labs, LLC. All 
Proprietary Information (including originals, copies, summaries, or other reproductions thereof) shall 
remain the property of Brooks Applied Labs, LLC at all times and must be returned upon demand. 
Furthermore, products presented in this document may be protected by Federal Patent laws and 
infringement will be subject to prosecution in accordance with Title 35 US Code 271. 
  
In instances where the native sample result and/or the associated duplicate (DUP) result were below the 
MDL the RPD was not calculated (N/C).  
 
The results were not method blank corrected, as described in the calculations section of the relevant BAL 
SOP(s), and were evaluated using reporting limits adjusted to account for sample aliquot size. Please 
refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.  
 

BAL Report 2403414

Page 1 of 9



All data was reported without further qualification and all other associated quality control sample results 
met the acceptance criteria.  
BAL verifies that the reported results of all analyses for which the laboratory is accredited meet the 
requirements of the accrediting body, unless otherwise noted in the report narrative.  For more 
information regarding accreditations please see the Report Information and Batch Summary pages. This 
report must be used in its entirety for interpretation of results.  
Please feel free to contact us if you have any questions regarding this report. 

Sincerely, 

Amy Goodall 
Project Manager 
Brooks Applied Labs 
amy@brooksapplied.com 

BAL Report 2403414
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Definition of Data Qualifiers

Laboratory Accreditation
BAL maintains accreditation with various state and national agencies for select test methods. For a current list of BAL 

accreditations, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/> . The reported 

analyte/matrix/method combination shall be considered outside BAL's scopes of accreditation unless otherwise identified 

as ISO, TNI, or ISO,TNI in the tables.  It is the responsibility of the client to verify whether a specific accreditation is 

required for the intended data use.

Report Information

BLK

BAL

BS

CAL

CCV

D

DUP

ICV

MSD

ND

NR

PS

REC

RPD

SCV

SOP

method blank 

Brooks Applied Labs

blank spike

calibration standard

continuing calibration verification

dissolved fraction

duplicate

initial calibration verification

matrix spike duplicate

non-detect

non-reportable

post preparation spike

percent recovery

relative percent difference

secondary calibration verification

standard operating procedure

MDL

MRL

MS

method detection limit

method reporting limit

matrix spike

SRM

T

COC

reference material

total fraction

chain of custody record 

Common Abbreviations

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.

H Holding time and/or preservation requirements not met. Please see narrative for explanation.

J-1 Estimated value. A full explanation is presented in the narrative.
M Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.

N Spike recovery was not within acceptance criteria. Please see narrative for explanation.

R Rejected, unusable value. A full explanation is presented in the narrative.

U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.

X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type 

and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be 

done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field 

quality control samples.

IBL instrument blank

continuing calibration blankCCB

not calculatedN/C

TR total recoverable fraction

as receivedAR

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J

Z Holding time and/or preservation requirements not established for this method; however, BAL recommendations 

for holding time were not followed. Please see narrative for explanation.

General Disclaimers
Test results are based solely upon the sample submitted to Brooks Applied Labs in the condition it was received . This 

report shall not be reproduced or copied, except in full, without written approval of the laboratory. Brooks Applied Labs is 

not responsible for the consequences arising from the use of a partial report.

Test method is accredited under both the ISO/IEC 17025:2017 and NELAP accreditations referenced above.

ISO: ISO/IEC 17025:2017 accredited test method. Issued by ANSI National Accreditation Board (ANAB), #ADE-1447.02

TNI: NELAP accredited test method. Issued by the State of Florida Department of Health, #E87982.

ISO,TNI:
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID

2403414-01G206D-20240326 03/26/2024 03/28/2024GW Sample

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method Accred.

B24077704/09/24 04/11/24 S240325As(III) Water SOP BAL-4100 ISO,TNI

B24077704/09/24 04/11/24 S240325As(V) Water SOP BAL-4100 ISO,TNI

B24077704/09/24 04/11/24 S240325DMAs Water SOP BAL-4100 ISO

B24077704/09/24 04/11/24 S240325MMAs Water SOP BAL-4100 ISO

B24077704/09/24 04/11/24 S240325Unk As Sp Water SOP BAL-4100

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

G206D-20240326

8.16D S240325B240777GW 0.2100.0402403414-01 As(III) µg/L

0.905D S240325B240777GW 0.2100.1002403414-01 As(V) µg/L

≤ 0.050D S240325B240777GW 0.2100.0502403414-01 DMAs µg/LU

≤ 0.040D S240325B240777GW 0.2100.0402403414-01 MMAs µg/LU

1.05D S240325B240777GW 0.2100.0502403414-01 Unk As Sp µg/L
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Accuracy & Precision Summary

Batch: B240777

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: SOP BAL-4100

Lab Matrix: Water

Sample

Blank Spike,  (2331029)B240777-BS1

5.000 96%µg/L 75-125As(III) 4.793

5.000 88%µg/L 75-125As(V) 4.408

Blank Spike,  (2306015)B240777-BS2

5.000 101%µg/L 75-125DMAs 5.070

4.400 97%µg/L 75-125MMAs 4.281

Duplicate,  (2404079-06)B240777-DUP1

µg/L 6%As(III) 0.6390.602 25

µg/L 2%As(V) 30.0429.53 25

µg/L N/CDMAs NDND 25

µg/L N/CMMAs NDND 25

µg/L 10%Unk As Sp 0.2960.267 25

Matrix Spike,  (2404079-06)B240777-MS1

52.25 96%µg/L 75-125As(III) 50.660.602

48.55 96%µg/L 75-125As(V) 76.3529.53

55.55 95%µg/L 75-125DMAs 52.92ND

50.00 96%µg/L 75-125MMAs 47.97ND

Matrix Spike Duplicate,  (2404079-06)B240777-MSD1

52.25 99%µg/L 75-125 4%As(III) 52.490.602 25

48.55 95%µg/L 75-125 1%As(V) 75.5429.53 25

55.55 96%µg/L 75-125 0.8%DMAs 53.33ND 25

50.00 98%µg/L 75-125 3%MMAs 49.24ND 25
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Method Blanks & Reporting Limits

Batch: B240777

Method: SOP BAL-4100

Matrix: Water

Analyte: As(III)

Result UnitsSample

B240777-BLK1 µg/L0.00

B240777-BLK2 µg/L0.00

B240777-BLK3 µg/L0.00

B240777-BLK4 µg/L0.00

MDL:  0.004Average: 0.000

Limit: 0.021 MRL:  0.021

Analyte: As(V)

Result UnitsSample

B240777-BLK1 µg/L0.002

B240777-BLK2 µg/L0.001

B240777-BLK3 µg/L0.0009

B240777-BLK4 µg/L0.003

MDL:  0.010Average: 0.002

Limit: 0.021 MRL:  0.021

Analyte: DMAs

Result UnitsSample

B240777-BLK1 µg/L0.00

B240777-BLK2 µg/L0.00

B240777-BLK3 µg/L0.00

B240777-BLK4 µg/L0.00

MDL:  0.005Average: 0.000

Limit: 0.021 MRL:  0.021
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Method Blanks & Reporting Limits

Analyte: MMAs

Result UnitsSample

B240777-BLK1 µg/L0.00

B240777-BLK2 µg/L0.00

B240777-BLK3 µg/L0.00

B240777-BLK4 µg/L0.00

MDL:  0.004Average: 0.000

Limit: 0.021 MRL:  0.021

Analyte: Unk As Sp

Result UnitsSample

B240777-BLK1 µg/L0.00

B240777-BLK2 µg/L0.00

B240777-BLK3 µg/L0.00

B240777-BLK4 µg/L0.00

MDL:  0.005Average: 0.000

Limit: 0.021 MRL:  0.021
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Project ID: GST-CB2401

PM: Amy Goodall

Client PM: Allison Kreinberg

 Client Project: GST-CB2401

Sample Containers

Lab ID: 2403414-01 Report Matrix: GW

Sample Type: Sample Received: 03/28/2024Sample: G206D-20240326

Collected: 03/26/2024

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A Vacutainer 10 mL 23-0112 EDTA (in vial) N/A N/A Cooler - 

2403414

B XTRA_VOL 10 mL 23-0112 EDTA (in vial) N/A N/A Cooler - 

2403414

Shipping Containers

Cooler - 2403414

Tracking No: 2727 0567 6533 via FedEx

Temperature:  5.2 °C

Coolant Type: Ice

Comments: R-IR-5

Description: Cooler

Damaged in transit?  No

Returned to client?  No

Custody seals present? Yes

Custody seals intact? Yes

COC present? Yes

Received: March 28, 2024   9:50
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