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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:

Petition of Midwest Generation

for an Adjusted Standard from 845.740(a)
and Finding of Inapplicability of Part 845
(Joliet 29)

AS 2021-001

N N N N N N N

MIDWEST GENERATION LLC’S RESPONSE TO THE ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY’S RECOMMENDATION

The Illinois Environmental Protection Agency’s (“Illinois EPA” or “Agency”)
Recommendation wrongly assumes that there is coal combustion residual (“CCR”) under and
around the HDPE liner at Pond 2 at the Midwest Generation LLC (“MWG”) Joliet 29 Station. The
facts and data do not support that assumption. Over ten years of groundwater monitoring results
relating to Pond 2 show there is no groundwater contamination from CCR, which would certainly
not be the case after all these years if the Agency’s speculation about the presence of CCR under
and around Pond 2 was credible. The primary indicators of CCR releases, including boron and
barium, have never been detected above the groundwater protection standards at the monitoring
wells surrounding Pond 2. The only two constituents found above the standards are chloride and
cobalt. The Illinois EPA agrees that the chlorides are caused by road salt applications on the
adjacent U.S. Highway 6. And the cobalt in the groundwater is also caused by road salt because
chlorides from the road salt mobilize metals like cobalt in soil, resulting in a release of cobalt to
groundwater.

There is also no evidence of that CCR was placed under or used for the construction of Pond
2. The construction drawings, invoices, and field notes from MWG’s relining of Pond 2 do not

identify any use of CCR as fill. To the contrary, these documents confirm that CCR was removed.
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None of the boring logs surrounding the pond show CCR, and the companies that logged the
borings have confirmed that had the presence of CCR been observed in the borings, they would
have identified it in the logs.

Finally, the Agency’s theory that the poz-o-pac liner contains CCR and hence, must be
removed is also incorrect. While poz-o-pac contains fly ash and boiler slag, it is made by a
pozzolanic reaction which transforms the fly ash and encapsulates the boiler slag. Poz-o-pac is not
CCR as defined under the Illinois Environmental Protection Act (“Act”).

There is no evidence either that CCR is present in or below Pond 2 or that of the groundwater
around Pond 2 is contaminated from CCR. MWG’s requested adjusted standard to reuse its
protective HDPE liner should be granted because it will not “result in environmental or health
effects substantially or significantly more adverse than those considered by the Board in adopting
the generally applicable effluent standard.” 35 Ill. Adm. Code 104.426; 415 ILCS 5/28.1 (¢)).

1. Groundwater Data Demonstrates That Pond 2 and the Material Below Pond 2
Are Not CCR

The absence of any exceedances of the Illinois groundwater protection standards (“GWPS”)
in 35 Ill. Adm. 845.600 for leading indicators of CCR constituents in Pond 2 wells shows there is
no threat of groundwater contamination from Pond 2 and supports the conclusion that there is no
CCR under the pond. The Agency’s unsupported contention that elevated cobalt in the
groundwater is due to CCR releases is refuted by expert opinion that the cobalt concentrations are
instead due to the chlorides from the road salt activating the cobalt in soil.

a. No Primary CCR Constituents are Present in Groundwater at Pond 2.
The leading indicators of CCR releases are boron, calcium, fluoride, pH, sulfate, and total

dissolved solids (“TDS”) (the “Appendix III constituents). Weaver Consulting Group (“WCG”)
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March Rpt., p. 7, attached as Ex. 22;! 80 Fed. Reg. 21342). MWG has sampled Joliet 29’s
groundwater for over 10 years,? and the leading indicator constituents of CCR have never been
reported at concentrations exceeding the GWPS in the wells surrounding Pond 2. Ex. 22, p. 7. If
Pond 2 had contained or was in some way constructed with CCR as the Agency speculates, a
release of CCR from Pond 2 to groundwater would have been detected by now in the years of
groundwater monitoring data.

It is indisputable that the type of CCR produced by the Joliet 29 Station operations contains
boron - - the primary indicator constituent of CCR. Joliet 29 Station CCR, including CCR
historically managed at Pond 2, has been landfilled for years in the Lincoln Stone Quarry (“LSQ”),
an Illinois EPA permitted landfill. Data analyzing the CCR placed in LSQ confirms that boron is
a primary indicator constituent for the CCR produced from the Joliet 29 station. Ex. 22, p. 8-9. At
the LSQ, boron is consistently present in monitoring wells and exhibits statistically significant
increases in the CCR groundwater monitoring network. Id., p. 8. Besides the groundwater data,
the analytical results of quarterly leachate samples from a piezometer in the LSQ in 2012 show
boron concentrations consistently above the Part 845 GWPS for all four quarters. 1d., p. 9. Arsenic
and barium, both of which are CCR indicators, were also consistently detected in the leachate
samples. ld. The absence of boron, arsenic, and barium in the groundwater around Pond 2 above
the GWPS compared to the presence of the same metals in CCR from Joliet 29 demonstrates that

groundwater at Pond 2 is not being affected by CCR. Id. The Agency does not address, let alone

! To reduce confusion, MWG has continued the sequentially numbering of its Petition exhibits. Additionally, all of
the Agency’s Recommendation exhibits referenced in this response are provided in an index chart with page numbers.
2 This includes groundwater monitoring pursuant to the 2010 CCA, groundwater monitoring performed at Joliet 29
Station in accordance with the Federal CCR rule (40 CFR Part 257), and as of 2021, groundwater monitoring
performed in accordance with the Illinois CCR Rule (35 Ill. Adm. Code Part 845). See Rec. Ex. G, Attachment 5
(WCG Dec. 6, 2021 Report); Ex. 23 Affidavit of Richard Gnat, 9 4,5.
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explain, how if CCR were present in or under Pond 2, boron would not be detected above the
GWPS in the groundwater monitoring wells around Pond 2.

As MWG’s expert witness Michael Maxwell finds, the absence of boron detections in the
groundwater above GWPS is particularly persuasive evidence that a CCR release from Pond 2 has
not occurred. Mr. Maxwell states in his expert opinion report that “[i]n my professional career
comprising over 25 years of experience involving groundwater monitoring programs at CCR
facilities, boron is by far the most common constituent identified in groundwater in documented

cases where CCR has impacted groundwater._ The absence of boron in the groundwater around

Pond 2 at concentrations exceeding the GWPS is the single most important factor in an evaluation

of whether data from monitoring well MW-4 is indicative of impacts related to CCR.” Ex. 22, p.

8 (emphasis added). The absence of other known CCR constituents above the GWPS in the wells
around Pond 2 further supports Mr. Maxwell’s expert opinion that CCR is not present. Id.
b. Isolated Cobalt Detections Are Not Indicative of CCR.

Cobalt is a well-documented naturally occurring constituent in background soils in Illinois,
and specifically in soils in Will County. See Ex. 22, p. 9-10. Cobalt is not a primary indicator
constituent of CCR. Id., p. 7. Yet, because none of the leading indicators of CCR are present above
GWPS in the Pond 2 groundwater monitoring wells, the Agency attempts to tie the limited
presence of cobalt at levels above the GWPS to a CCR release from Pond 2. The Agency resorts
to this argument because besides cobalt, the only groundwater constituent that exceeds the GWPS
is chloride, and even the Agency agrees that the elevated chloride levels are attributable to road
salt applied to nearby U.S. Highway 6. See Rec., p. 21, 24; Rec. Ex. A, 9 34 (citing Rec. Ex. M).

Moreover, because there is scarce evidence that elevated cobalt levels are present in the

groundwater around Pond 2, the Agency misleadingly equates the mere “detection” of cobalt to
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exceedances of the GWPS. The actual facts are that since 2015, cobalt has only been detected at
concentrations above the GWPS at one of the three Pond 2 downgradient wells, MW-4. Ex. 22, p.
9. The Agency’s vague reference to “detections” of cobalt at the other two downgradient wells,
MW-3 and MW-5, refers to any detection above the laboratory’s minimum detection limit
(“MDL”). See Rec., p. 22 n. 17. The MDL for cobalt is extremely low, 0.001 ppm, and the
detections the Agency references range from 0.0011 to 0.0014 ppm. Rec. Ex. O, tbl. 1. These
detections are only just above the MDL and well below the GWPS of 0.006 ppm. They are not
evidence of CCR in Pond 2. Id.

If CCR material were the source of the cobalt detected in the groundwater at MW-4, the overall
groundwater quality signature at MW-4 would be more indicative of CCR. Ex. 22, p. 9. Instead,
there is a glaring absence of any exceedance of the other CCR indicators alongside cobalt—not
even one other constituent commonly attributed to CCR even occasionally exceeds the GWPS at
MW-4. Id. This includes the less common metal constituents that may be associated with CCR:
antimony, arsenic, barium, beryllium, cadmium, chromium, lead, lithium, mercury, molybdenum,
selenium, and thallium. Id., p. 8 (citing 35 Ill. Adm. Code 845.600 metals). The groundwater
monitoring data reveals that “[n]one of these metals have been detected in the groundwater at Pond
2 at concentrations exceeding the GWPS during the historical groundwater monitoring program,
which dates back over 10 years to the 4th quarter of 2010.”1d. The isolated detections of cobalt
above the GWPS, with no other metals more commonly associated with CCR detected above the
GWPS, demonstrates that the source of the cobalt is not CCR.

¢. Cobalt Exceedances in MW-4 Are Due to Road Salt Application, not CCR.
As noted above, cobalt naturally occurs in Will County soils. Therefore, it is understandable

that cobalt is detected in the groundwater at Joliet 29. Mr. Maxwell’s expert opinion shows that

MWG13-15_122679



Electronic Filing: Received, Clerk's Office 3/24/2022

MWG Response to Recommendation
Joliet 29 Station
P.6

the cobalt in the groundwater is due to the elevated chlorides from the road salt, which mobilizes
the naturally occurring cobalt in the soil and releases it to groundwater.

Illinois regulations and studies clearly show that cobalt is in Illinois soils. The Illinois Tiered
Approach to Corrective Action Objectives (“TACO") regulation has a background soils
concentration for cobalt at 8.9 mg/kg in Counties Within Metropolitan Statistical Areas, which
includes Will County. Ex. 22, p. 9 (citing 35 Ill. Adm. Code 742, Appx. A, Tbl. G). Similarly, a
statewide study shows that cobalt is detected above laboratory reporting limits throughout the state.
Id., p. 10. Concentrations of cobalt in Will County soils ranged from 6.9 mg/kg to 10.9 mg/kg. Id.

Naturally occurring cobalt in soils can be mobilized into the groundwater by the chlorides in
road salt. 1d., p. 11. According to a study called relied upon by Mr. Maxwell called “A Review of
the Combined Threats of Road Salts and Heavy Metals to Freshwater Systems,” heavy metals in
roadside soils are usually bound within the organic soils. 1d. However, the metals can be mobilized
by road salts including sodium chloride (a/k/a “rock salt”), magnesium chloride, and calcium
chloride. Id., p. 11.% Roadway salt application releases heavy metals through several interrelated
mechanisms, and road salts increase the distribution of heavy metals by disrupting soil structure,
changing soil chemistry, and altering ion exchange. Id., p. 11-12. Thus, here, Mr. Maxwell
concludes that the cobalt naturally in Will County soils is being mobilized by the road salts applied
to U.S. Highway 6. Id., p. 12 The mobilized cobalt leaches into the groundwater, where it migrates

toward the Pond 2 monitoring wells. Id.

3 The City of Joliet uses rock salt on its roads. See City of Joliet, Legislative Text, Award of Contract for the Rock
Salt Purchase 2021-2022, https://www joliet.gov/Home/Components/RFP/RFP/4342/ (Recommendation to purchase
10,000 tons of rock salt).

MWG13-15_122680



Electronic Filing: Received, Clerk's Office 3/24/2022

MWG Response to Recommendation
Joliet 29 Station
P.7

d. The Absence of a Statistically Significant Increase in Trends in the
Groundwater Shows There is No CCR in Pond 2.

There are also no statistically significant trends of the CCR constituent groundwater detections
(which are already below GWPS) that would indicate there is CCR present in Pond 2 that is
leaching into groundwater. Mr. Maxwell conducted a statistical trend analysis of the Appendix III
constituents for the Joliet 29 monitoring wells to evaluate changes in groundwater constituent
concentrations. Rec. Ex. G Attachment 5, p. 3. In the over 132 trend tests he performed,
groundwater monitoring data from monitoring wells at Joliet 29, including Pond 2 wells, exhibited
no statistically significant increases for the Appendix III constituents. Id., p. 6. Citing Mr.
Maxwell’s statistical trend analysis, MWG’s expert Thomas Dehlin stated that if CCR was present
under Pond 2’s liner, “it would be expected that the concentrations of Appendix III groundwater
monitoring constituents would be consistently measured above their respective statistically-
derived prediction limit.” Rec. Ex. G, p. 4 (citing Attachment 5). However, the groundwater data

collected at Joliet 29 and from Pond 2 monitoring wells show that this is not happening.

e. The Agency’s Interpretation of the Stormwater Flow is Incorrect and Not
Indicative of CCR in the Pond 2 Embankments.

The Agency’s description of the transport mechanisms exhibited by chloride-impacted
stormwater from road salts on U.S. Highway 6 (“highway”),* is fundamentally flawed and
incorrect. The Agency appears to state that stormwater from the highway flows over the land from
the highway right-of-way, up the two foot ditch embankment, onto the Joliet 29 property and
continues over land to the Pond 2 embankment where it could percolate through the upper soils

next to the pond within a week. Ex. 22., p. 5-6. The Agency’s description of the stormwater flow

4 Illinois EPA and MWG agree that the chloride exceedances are due to road salts applied to U.S. Highway 6 north of
Pond 2. See Rec. p. 21, 24 and Rec. Ex. A 434 (both citing Rec. Ex. M).
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defies gravity. Because the stormwater flow path the Agency describes is impossible, the Agency’s
resulting conclusions that the soil surrounding the pond has high hydraulic conductivity, which in
turn indicates that the soil is CCR, has no basis.

The surface topography along U.S. Highway 6 is contoured to collect stormwater in an earthen
ditch along the south side of the highway (between the highway and MWG property). Ex. 22, p.
5. The ditch, shown on Exhibit B to Mr. Maxwell’s report, is approximately two feet deep and
prevents stormwater from flowing over land to the immediate vicinity of the Pond 2 embankment,
as the Agency contends. Id., p. 6 and Exhibit B. Stormwater flows from the highway to the shoulder
of the road and into the drainage ditch. Id. Some of the stormwater flows down the ditch gradient
to the east, and gravity causes the other portion of the storm water to percolate vertically through
the soil in the ditch, encountering the groundwater close to the highway. 1d. Upon entering the
groundwater, the stormwater migrates below MWG’s property. Id.

Because the Agency incorrectly describes the stormwater flow over land and into the
groundwater, the Agency is also incorrect that stormwater from the highway could reach the Pond
2 groundwater monitoring wells “on the order of less than a week” See Rec., p. 22 and Rec. Ex.
A, 9 37. The Agency relies upon this conclusion in support of its conclusion that high hydraulic
conductivity in the soil indicates the presence of CCR. The Agency’s analysis to conclude that the
stormwater reaches the Pond 2 monitoring wells within a week is flawed for two reasons. First, it
relies upon data from just two sampling events from 2018 and 2019 despite having over ten years
of data, and thus at least ten sampling events in the spring of each year. See Rec. Ex. A, 4 36. A
review of the spring sampling events from 2010 to present shows that the concentrations of
chlorides is usually higher in the spring, which is due to the winter road salt application and nothing

more. Ex. 22, p. 6. Second, the Agency only relies upon a single sampling event that occurred after
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a rain event to conclude that the soil has high hydraulic conductivity, resulting in rapid recharge.
See Rec. Ex. A, 9 36. This is not a valid analysis because there are no samples of the groundwater
before the precipitation event to provide a reference point for the data. Ex. 22, p. 7. Without an
analysis of the groundwater both before and after a precipitation event, no scientific conclusion
can be made about the rate of hydraulic conductivity in the soil based on the chloride
concentrations from these two sampling events. 1d.

To further rebut the Agency’s conclusions, Mr. Maxwell calculated that it takes far longer than
one week for the stormwater from the highway containing chlorides to reach the monitoring wells.
Ex. 22, p. 6. Mr. Maxwell determined that once stormwater containing dissolved chloride from
road salts percolates into groundwater in the uppermost aquifer (approximately 30 feet below the
drainage ditch), it flows downgradient towards the Joliet 29 Site and the Des Plaines River at a
maximum velocity equivalent to the rate of groundwater flow. Id. Using the average seepage
velocity and conservatively assuming that the dissolved chloride flows at the same velocity as the
groundwater, Mr. Maxwell concludes that it takes approximately 30 days for the stormwater
entering the groundwater below the ditch to reach the upgradient MW-10, approximately 210 days
to reach downgradient well MW-5, and approximately 300 days to reach downgradient wells MW-

3 and MW-4. Id.

f. There Are No Data Quality Issues with the May and August 2021
Groundwater Monitoring Events.

The Agency alleges that data quality issues are present in the May and August 2021
groundwater sampling results based on its contention that certain total metals concentrations are
lower than the dissolved metals concentrations. See Rec., p. 24 and Rec. Ex. A, 4 40. The Agency

does not identify the metals nor the monitoring wells it claims are flawed. 1d. The Agency’s
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allegation of data quality issues in the May and August 2021 groundwater sampling events, and
suggestion that MWG’s consultants may have switched the samples in the field, is highly
concerning and belied by the facts. The Agency never indicated to MWG it had any data quality
concerns prior to filing its Recommendation, despite numerous opportunities for the Agency to
raise the issue either to MWG’s counsel or technical personnel. Had the Agency raised this concern
to MWG earlier or asked MWG for an explanation before filing the Recommendation, this issue
could have been readily and favorably resolved.

A few results with dissolved metals concentrations greater than the total metals sampled is
typical of metals analysis; it is not indicative of data quality issues. Ex. 22, p. 13. While total metals
concentrations in groundwater are usually higher than dissolved metals concentrations from the
same sample, Mr. Maxwell states that “it is unreasonable and not scientifically sound to expect
that the total metals concentrations will be higher than dissolved metals 100% of the time.” Id., p.
12.

Mr. Maxwell performed side-by-side comparisons of the total and dissolved metals results for
barium, boron, cobalt, and selenium in the May and August 2021 sampling events for monitoring
wells MW-10, MW-3, MW-4, and MW-5. Id., p. 13. He found that out of 32 total results for the
metals for both total and dissolved metals, four exhibit concentrations of dissolved metals greater
than total metals and each were below the groundwater protection standard. Id. Also, the
differences in concentration were minuscule. For example, in MW-5, on August 30, 2021 the
dissolved barium was 0.07 mg/L and the total metals was 0.069 mg/L, an insignificant difference
of 0.01 mg/L. Id. Similarly, concentrations on the scale of parts per billion, such as cobalt, are so
small it is to be expected that occasionally the total concentrations may not consistently be above

the dissolved metal concentrations. Id. In total though, if there were quality-control issues at
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collection, the dissolved metals concentrations would have been above the total metals for a
majority of the metals and that is not the case here. Id.

Richard Gnat, of KPRG, also reviewed the August 2021 groundwater sample results for quality
control issues, and found none. Ex. 23, Affidavit of R. Gnat, 4 8, 9. KPRG has collected the
groundwater samples from Joliet 29 since approximately 2013. Ex. 23, 9 3. Mr. Gnat explained
that the total metals analysis are placed in one sample container, and the dissolved metals analysis
in a separate container. Id., § 7. There are no separate or individual sample containers for each
metal. Id. Mr. Gnat noted that the chain of custody for the August 2021 sampling event indicates
that the totals metals were field filtered, and contacted the project engineer Mark Wilson, who
collected the samples. Id., 9 9. As Mr. Wilson explains in his affidavit, he noted on the chain of
custody document that the sample was field filtered solely referring to total dissolved solids, which
is a separate container from the total metals sample container. Ex. 24, Affidavit of M. Wilson, § 7.
He confirmed that he did not field filter the total dissolved metals samples. Id. (emphasis added).

Mr. Gnat also analyzed the August 2021 groundwater data, comparing the totals with the
dissolved results. He found that only the cobalt result showed the dissolved cobalt higher than the
total cobalt at 0.0055 mg/L and 0.0034 mg/L, respectively. Ex. 23, 9 10. All the other total metals
either equal or were higher than the dissolved. Id. Of even more significance were the results for
arsenic. Id. The field filtered sample results for arsenic in all four groundwater wells were non-
detect. Id. In comparison, the total metals results for arsenic in each well had trace detections of
arsenic from 0.0012 mg/L to 0.0018 mg/L. Id. If the samples had been switched as the Agency
suggests, the arsenic results would also be switched.

Mr. Maxwell explains that outlier results can be due to irregularities within the standard

laboratory analytical methods approved by U.S. EPA for laboratory analysis of metals. Ex.22, p.
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12. The quality assurance/quality control standards governing these laboratory analytical methods
allow for certain calibration variances of the known analysis standards, which can result in
variations in reporting of the data. Id., p. 12-13. However, as long as the calibration data are within
a certain range of accuracy and precision acceptance criteria, the laboratory can certify the results
as performed in accordance with the standard U.S. EPA-approved methods. Id., p. 13. Moreover,
even if the laboratory performs total and dissolved groundwater sample analysis on two separate
containers collected consecutively in the field (one filtered and one unfiltered) as quickly as
reasonably possible, slight variations may be present due to the constant flow of groundwater. Id.,
p. 13.

Nature is not a perfect laboratory and the Agency is wrong to pull individual results out of
context to conclude there are quality control issues. Small variations in concentrations in the
groundwater are to be expected, but, when looking at a large data set, such as at Joliet 29, the data
shows there are no quality control issues with the groundwater monitoring results. See Id. and Ex.
23,9 11.

g. Groundwater Data Shows That MWG Can Meet the Closure Requirement.

The groundwater data proves that MWG can meet the closure requirements by addressing “all
areas affected by releases from the CCR surface impoundment” under the language of the proposed
adjusted standard. Rec., p. 18. The Agency specifically claims that “decontamination” of
groundwater would need to be compete before closure is considered complete. Id. Given there are
no groundwater exceedances associated with CCR constituents, and that the cobalt exceedances
can be attributed to an alternate source (i.e., road salt application), MWG can meet the groundwater

closure requirements.
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1I. Pond 2 is Not Constructed with CCR

The Agency’s Recommendation is entirely premised on the false, speculative assumption that
MWG used CCR to construct Pond 2 in 2008. There are no facts to support that assumption. In
addition to the absence of CCR constituents in the groundwater, no CCR was found in the boring
logs taken surrounding Pond 2, and MWG’s expert’s evaluation of the construction drawings,
photos and notes show that CCR was not used.

Further, the Agency’s attempt to broaden the statutory definition of CCR through its use of the
term “CCR material” is invalid. “CCR material” is not a defined term in the Act, and the Agency
provides no definition or basis for it. Because “CCR material” is an Agency invention without
legal significance, the Board should disregard the Agency’s reliance upon it.

Similarly, the Agency’s simplistic statement that because poz-o-pac is made with CCR, it is
also CCR under the Act’s definition, is wrong. That is the equivalent of stating concrete is cement,
since cement is a raw ingredient for concrete. The opinion of Mr. Mateusz Radlinski, an expert in
concrete and cement-based materials, demonstrates that the pozzolanic reaction that occurs when
poz-o-pac is made changes the composition of the ash, such that it is no longer CCR as that term
is defined in the Act. See Ex. 25, Exponent Report, and 415 ILCS 5/3.142.

a. CCR was Not Used to Construct the Pond 2 Embankments.

The Agency’s claim that CCR was used during the relining project in 2008 is refuted by
the evidence. Evidence from soil cores at Pond 2 taken and analyzed by three professional
consultants using accepted methodologies confirm that CCR is not present in the embankments or
used as structural fill material for Pond 2. Patrick Allenstein, of KPRG, drilled the 2005 borings
and logged the soil in each boring at Pond 2. Ex. 26, Affidavit of P. Allenstein,  3-5. Mr.

Allenstein confirmed that he is familiar with CCR, and would have identified it in a soil boring if
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he saw it. Id., § 6. He also confirmed that he did not see CCR in the soil cores, other than CCR on
the surface. Id., 8. Mr. Allenstein’s borings are notable because he consistently distinguished
between ash/slag and other dark soil types in his boring log descriptions in the other boring logs
he completed as part of a geotechnical analysis of six stations in 2005. Id.; see also 2005 KPRG
Geotechnical Report, Rec Ex. G Attachment 3. Similarly, Steve Kroll of Patrick Engineering
confirmed that as part of their logging practice, their engineers are familiar with the characteristics
of CCR, and identify it in soil cores when observed. Ex. 27, Affidavit of S. Kroll, 9 9-10.° Mr.
Kroll also confirms that CCR was not logged in the Joliet 29 soil cores. Id., 9 11.6

Given the absence of ash beyond the top one foot from the 2005 borings and the general
absence of bottom ash in the other six borings, MWG’s consultant Mr. Dehlin of Sargent & Lundy
explained in a January 18, 2022 letter to the Agency that “the bottom ash or slag identified within
the upper foot of these borings are more likely to be from bottom ash particles present at the surface
of the pond’s access roads than ash being used as fill material.” Rec. Ex. G, p. 4.

Further, as explained by Mr. Dehlin, “KPRG boring JS29-GT-3; Patrick Engineering
borings B-MW-3, B-MW-4, and B-MW-10; and Geosyntec boring J-B-1 were all drilled through
Pond 2’s perimeter access road, if ash was used as fill material to construct the pond’s
embankments when they were built circa 1978, ash material would likely have been encountered
in the corresponding boring logs.” Id. The absence of CCR in the deeper layers of the Pond 2 soil
cores means that ash was not used to construct Pond 2 or rebuild the slope of Pond 2 in the 2008

relining. 1d.

5 Andrew Gagnon, who logged the 2010 borings is no longer with Patrick Engineers.
¢ Geosyntec collected the boring logs in 2015, but was not available.
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b. CCR was Not Used in the HDPE Relining Construction as Subgrade.

The primary source documents contemporaneous with the 2008 Pond 2 relining also show that
the CCR was removed from Pond 2, the poz-o-pac remained in place at the bottom of Pond 2, and
CCR was not used as fill material under Pond 2’s new HDPE geomembrane liner, either as a
cushion layer or for any other purpose. Rec. Ex. G, p. 3.

1. “Black silty eravel” Does Not Equate to CCR

The Agency presumes that MWG used CCR as fill based solely on the color of the “black
silty gravel” material referenced in the History of Construction and on a photo. Rec. Ex. A, § 17.
The Agency’s only basis is Ms. Martin’s statement that she is “not aware” of any black gravel
sources within a reasonable distance of Joliet 29, and a selective citation to a 2006 Federal
Highway Administration (“FHWA”) guidance document. Ms. Martin incorrectly claims that the
2006 FHWA guidance states that “dark gray to black soils represent organic material”, which she
concludes would not be suitable as fill material. Rec. Ex. A, 9§ 17 (citing Rec. Ex. F, 4-10). Ms.
Martin conveniently ignores the complete sentence from which she selectively extracted the
above-quoted conclusion. The complete sentence explains that an identification marker of organic

soils are that they are “dark gray and black and sometimes dark brown colors, although not all dark

colored soils are organic” Rec. Ex. F, 4-10 (emphasis added). As the FHWA acknowledges, merely

because the material is dark, does not mean it is only organic material.

MWG?’s consultant Mr. Maxwell also confirms that, “[m]erely because the silty gravel was
described as black by the person logging the soil core does not automatically mean it is CCR.” Ex.
22, p. 4. Mr. Maxwell notes that none of the soil boring logs state they followed the Munsell Color

System, a standard method to visually identify and match color, including in soils, therefore, there
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is no way to objectively determine whether the “black” was a true black or merely a dark color.
Id.

Mr. Maxwell states that there are potential borrow sources of dark fill soils available in the
area of the Joliet 29 Station that are not CCR. In a recent Phase II Environmental Site Assessment
(“ESA”) WCG performed at a site approximately 1.5 miles from the Joliet 29 Station, dark colored
soil were identified in borings throughout multiple acres of the site. Id. Similar to Joliet 29 Pond
2, the soils at the other local site were described by the WCG geologist as a mixture of dark silts
and clays, also including sand and gravel. Id. CCR materials were not identified during the
investigation. Id. The data collected from the Phase II ESA at the nearby site indicates these fill
soils will not have a detrimental impact to groundwater because a comparison of the soil and
groundwater data to the remediation objectives under the TACO regulations show that the
conditions were deemed protective of human health and the environment. 1d. (citing 35 1ll. Adm.
Code Part 742).

1i. The 2008 Construction Drawings Demonstrate MWG Did Not Use CCR

Sargent & Lundy’s January 18, 2022 letter and exhibits, which are attached as Exhibit G to the
Agency’s Recommendation, do not show that CCR was used as fill during the 2008 Pond 2 liner
construction. Sargent & Lundy’s letter explained the 2008 liner project and clarified the contents
of the historical construction documents. See Rec. Ex. G. However, the Agency largely ignores
Sargent & Lundy’s explanation and supporting documents. See Rec. Ex. A, 9 19, 21-23.

As Mr. Dehlin explained, when MWG and its contractors removed all the CCR from the pond,
the poz-o-pac was revealed to be in good condition, which changed the relining project scope.
Prior to issuing the project’s design drawings for bids in the fall of 2007, the project engineer

removed the note from the preliminary version of Sheet No. C020 instructing the contractor to
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remove Pond 2’s existing liner, and revised the identification of the Pond 2 subgrade shown in
Section A on Sheet No. C030 from “Native Soil” to “Subgrade Soil.” Rec. Ex. G, p. 6 (The bid
versions of Sheet Numbers C020 and C030 and the other design drawings issued for bids are
included as Attachment 7 to Rec. Ex. G). “Subgrade soil” does not refer to CCR. It refers instead
to the existing subsurface that did not have to be removed given the decision to leave the intact
poz-o-pac liner in place. Id.

Because the poz-o-pac was not removed, the Brieser Construction Company (“Brieser”) only
needed to do minor cut and fill work to establish the specified slopes for the floor of the Pond 2
and remove any unsuitable material above the liner. Rec. Ex. G, p. 7 (citing Attachment 7). The
construction documents show that the unsuitable material above the liner was the CCR that
remained in the bottom of the pond - - and that CCR was removed. On April 17, 2008, Brieser
submitted Field Change Request #2 to MWG noting a significant change to the project was
necessary because “unsuitable material that [was] deposited in [the bottom of] the pond” needed
to be removed. Id. (citing Attachment 8). Brieser’s job invoices documenting the work describe
that they removed approximately 6 inches of CCR from the bottom of the pond. Id. (citing three
Brieser Job Invoices in Attachment 9 which identifies the material to be removed as “coal residue”,
and confirming it was removed). On April 28, 2008, the project engineer inspected Pond 2’s
subgrade for conformance with the construction specifications for preparing the subgrade and
found it suitable, except for a hole that was immediately filled. Id., p. 8 (citing Attachment 10,
field notes of the project engineer). Based on the facts that (1) the poz-o-pac was left in place as
subgrade, (2) the CCR was identified as unsuitable for the subgrade and was removed from the

bottom of Pond 2, and (3) that the subgrade was inspected and found to conform with the objective
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requirements outlined in the project specifications, the evidence shows that CCR material was not
used as subgrade. 1d.

By April 30, 2008, Brieser had finished the subgrade preparation work and had installed Pond
2’s new geomembrane liner and the 16-0z non-woven geotextile cushion layer between the new
liner and the original poz-o-pac liner. Id. In a photograph of the construction taken on April 30,
2008, the first panels of the new HDPE geomembrane liner and underlying geotextile being
installed are seen along the interior side slope of Pond 2’s eastern embankment. The top surface
of the poz-o-pac is visible along the pond floor and interior side slope, and the non-woven
geotextile cushion layer is being placed in direct contact with the original poz-o-pac liner. Id. The
new geomembrane liner is being installed directly over the geotextile cushion layer. Id. This
construction sequencing and layering for Pond 2’s new liner follow Sections A, B, and C on the
as-built / record drawing of Sheet C031 (dated December 19, 2008) included in Attachment 10 to
Recommendation Exhibit G.

The Agency rebuttal of this evidence is vague conjecture that the April 30, 2008 photograph
is “potentially” showing black silty gravel that it speculated could be CCR based solely on its
color. Rec. Ex. A, 4 19. But additional photos, attached to the Sargent & Lundy’s March 23, 2022
letter from Mr. Dehlin show that the material is not CCR. See Ex. 28, Attachment 1. Another photo
showing a close-up view of the Pond 2 relining in better lighting and shows the material is actually
dark brown sand and gravel, not black silty gravel or CCR. He states further that:

“[t]his material observed along the interior slope of Pond 2’s eastern embankment
is consistent with the soils observed at similar elevations in the three borings of
which I am aware that have been drilled through Pond 2’s eastern embankment: B-
MW-3 and B-MW-4 drilled by Patrick Engineering in 2011 and boring J-B-1

drilled by Geosyntec in 2016. respectively.”
Ex. 28, p. 2 (citing Attachment 2, p. 25-28, Attachment 3, p. 3- 4).
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In further support of the absence of evidence of use of CCR in the 2008 project, Mr. Dehlin
also compared the topographic maps prepared before and after the project. As part of the project,
the contractor regraded the side slopes to achieve a more gradual slope. Ex. 28, p. 3. According to
the topographic maps, the contractor cut the material from the top of the slope and installed
material at the base making the slope less steep. 1d. Because the slope was originally steep and yet
stable, Mr. Dehlin concluded that the embankment material must be a cohesive material, such as
clay. He noted that a boring near the regrading showed clay within the core, further supporting the
conclusion that the material used to regrade the pond was clay and not CCR. Id., p. 4.

¢. Poz-o-pacis Not CCR.

The Agency’s claim that poz-o-pac is CCR merely because it is made with fly ash and boiler
slag is also not correct. MWG engaged Dr. Mateusz Radlinski, an expert in concrete and cement-
based materials, to evaluate the Agency’s claim that poz-o-pac is CCR. As Dr. Radlinski states,
poz-o-pac is formed by a chemical reaction (i.e. the pozzolanic reaction) between the lime and fly
ash which forms a hardened cementitious paste. Ex. 25, Exponent Rpt., p. 2-3 and Rec. Ex. C, p.
4. The pozzolanic reaction of lime and fly ash fundamentally alters the chemical composition of
the mixture to form cementitious matrix that binds and holds the aggregate particles together. 1d.
Dr. Radlinski also states that fly ash is commonly used as a supplement or replacement of portland
cement when making concrete to improve concrete properties, and analogizes poz-o-pac to
concrete, including concrete containing fly ash. Ex. 25, p. 3. Because both concrete and poz-o-pac
use fly ash, Dr. Radlinski concludes that “much like it would be inappropriate to characterize
[concrete] containing fly ash as “CCR” or “CCR material,” it is not appropriate to characterize
Poz-o-pac as “CCR” or “CCR material.” Id. Similarly, Dr. Radlinski states that the boiler slag that

was used as aggregate is physically encapsulated in the hardened cementitious matrix, just like the
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aggregate particles used in concrete. Id. There is a critical distinction between an encapsulated
cement-like material such as poz-o-pac versus unencapsulated ash byproducts from burning coal.

The plain language of the CCR definition applies to “fly ash, bottom ash, boiler slag, or flue
gas desulfurization material generated from burning coal for the purpose of generating
electricity...” 415 ILCS 5/3.142. Because of the changes in chemical composition and physical
encapsulation of the raw CCR ingredients, Dr. Radlinski concludes that poz-o-pac does not meet
the definition of CCR. Ex. 25, p. 3.

The Agency’s proposed expansion of the definition of CCR to encompass any material that
contains CCR is an extraordinary oversimplification that if accepted by the Board, would have far-
reaching consequences. Millions of tons of pozzolan-stabilized base (“PSB”), which includes poz-
o-pac, are used as road base throughout Illinois. See Rec. Ex. C, p. 3. The FHWA report attached
to the Agency’s Recommendation as Exhibit C states that over 100 projects in Illinois used poz-
o-pac for state and county roads, and Illinois was one of the states that most frequently used poz-
o-pac. Id., p. 2-3. It further states that “[i]t has been conservatively estimated that since the 1970’s
at least 25 to 30 million tons of PSB material have been produced and placed in the United States.

One-third to one-half of all the PSB material placed prior to 1990 is thought to have been placed

in the metropolitan Chicago area.” 1d., p. 3 (emphasis added). In fact, the Village of Long Grove

specifically identifies poz-o-pac as an acceptable base material for use on residential streets. See

Village of Long Grove Ord. 6-6-2(A)(11).” If the Agency’s expanded definition of CCR was

7 See also, e.g. City of Morris, IL Municipal Code Sec. 16.12.150 (permitting street construction with “Poz-o, lanic
base course"); University Park, IL Code of Ordinances Sec. 1218-05(2) (stating that roadway pavements may be
installed with “Pozzolanic mix”); Elmhurst, IL Code of Ordinances Sec. 23.11(2) (stating that “pozzolanic base
course” is satisfactory for street construction); Zion, IL Code of Ordinances Sec. 82-107b- (a)(1)(b) (base course is
permitted to be constructed with “Pozzolanic”).
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accepted, then each of the over 100 projects in Illinois totaling approximately 10 to 15 million tons
of PSB could be subject to investigation and regulation under the CCR Rules.
d. The Agency’s Conclusions are Based on Conjecture.

The Agency initially describes its contentions that “CCR materials” are present in the
embankments or underlying Pond 2 as inferences, stating that the black silty gravel is “likely” or
“potentially” CCR or CCR combined with other materials. However, as the Recommendation
continues, the Agency advances unsupported inferences about the presence of CCR as a proven
factual premise upon which it bases recommended denial of the adjusted standard. The Agency
also invents a term “CCR material”, which is not defined in the Act. The Agency does not provide
a definition for that term, nor how the term relates to the definition of “CCR” in Section 3.142 of
the Act. 415 ILCS 5/3.142.

For example, in Ms. Martin’s affidavit, which forms the primary basis for the claims in the
Recommendation, she initially claims that she is “not confident” regarding CCR materials left in
place in the 2008 relining and that the black silty gravel is “likely” fly ash mixed with poz-o-pac
or gravel (Rec. Ex. A, 9 13, 17), yet she later conclusively proffers without any additional
evidentiary support that the poz-o-pac and the black silty gravel “are CCR or CCR combined with
other materials” and that there was “CCR material used as structural fill or foundational backfill”
(Rec. Ex. A, 9 26), and that there are “CCR materials placed underneath the liner and in the
embankments of Pond 2.” (Rec. Ex. A, 9] 38). See also, e.g. § 27 (L. Martin testifying that CCR
materials were “used to construct the impoundment”); § 33 (L. Martin testifying that Pond 2’s
embankments “contain CCR materials”); q 37 (L. Martin testifying that there are “CCR materials
placed under the liner at Pond 2”). The Board should not accept the Agency’s speculation on the

presence of CCR or the Agency’s vague “CCR material” term, as an adequate basis for denial of
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the adjusted standard, particularly when the Agency has not submitted any support for its
assertions. Rather than accepting the Agency’s guesswork and faulty premises, the Board should
focus on the verifiable evidence showing the absence of CCR in the Pond 2 construction, and the
absence of the potential for environmental harm to grant this adjusted standard.

111. The Adjusted Standard is Justified Because Pond 2 has a Competent HDPE Liner
That Can be Decontaminated.

The Board determined in its Opinion and Second Notice Order that a competent,
uncontaminated existing geomembrane liner may be left in place if the owner or operator
demonstrates that the liner is not contaminated with CCR constituents. Order, p. 99. The Agency
claims that the Board only addresses removal of a synthetic liner, and did not address additional
requirements in 845.770(a)(1) to remove contaminated soils or the situation where it claims that
CCR has been used as structural and foundational fill of a CCR surface impoundment. However,
the Board need not address that situation here because it is not at issue — CCR material is not used
as structural and foundational fill in Pond 2. See Resp. Section IL

The Agency’s Recommendation also does not dispute that the HDPE liner may be properly
decontaminated. Rec. p. 21; See also, Pet., p. 4-5 (citing Pet. Ex. 3, D. Nielson’s expert opinion
demonstrating that a liner may be decontaminated, without requiring the entire liner to be
removed). Rather, the Agency contends that Pond 2’s liner must demonstrate competence before
it can be decontaminated. Id. While “competent” is not a defined term, MWG’s consultant David
Neilson interprets the term to mean “undamaged” and notes that visual inspections for any damage
would also occur during decontamination, with any potential damage repaired. Pet. Ex. 3, p. 4, 6.
The Agency however now claims that competence means a demonstration that: (1) seals between

sheets of the liner have not parted or otherwise become separated; (2) the liner has not been
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damaged by the gravel underlying or overlying the liner; and (3) exposure to the elements has not
broken down the liner seals. Rec. p. 21 and Rec. Ex. A, § 31. Citing only to general guidance and
no specific information related to the Pond 2 liner, the Agency concludes that Pond 2’s HDPE
liner is “likely” damaged or degraded due to being placed over gravel, or exposure to elements.
Rec., p. 20 and Rec. Ex. A, 9929, 30.8

The construction documents do not support the Agency’s assertion that gravels in the subgrade
of Pond 2 are likely to causing perforations in the HDPE liner. Id. As detailed in both MWG’s
Petition and the Recommendation, Pond 2’s HDPE liner is cushioned by a geotextile layer both
on top and on the bottom which protects the liner, in addition to multiple other layers. Pet., p. 8
and Rec., p. 9; see also Ex. 28, p. 5-6. The descriptions of the liner components expressly note that
the purpose of these layers is to “avoid punctures on the geomembrane.” Ex. 28, p. 5-6. Indeed,
Mr. Dehlin explains in his report that the geotextiles protect Pond 2’s HDPE geomembrane liner
from punctures and damage like that documented in the 2011 technical paper referenced by the
Agency. Id., p. 5. Mr. Dehlin also clarifies that the liners referenced in the 2011 paper did not have
geotextile cushions and were placed directly upon granular soils, thus the liner conditions and
placement described in the referenced document are not similar to Pond 2’s HDPE liner. Id.

Additionally, it is well-documented that in the 2008 relining, the subgrade soils were
determined to be acceptable in multiple levels of review by qualified professionals. See Rec. Ex.
G, p. 6-8. This included a demonstration that the subgrade underlying the geomembrane is

comprised of “satisfactory soils” that are “free of rock or gravel larger than 3 inches in any

8 This is in direct contrast to Mr. Neilson’s report, which provided a specific example of long-term use of HDPE liners.
Specifically, an analysis of the condition of a geomembrane after over 25 years of use in a landfill leachate pond found
the liner was still in good condition, with little sign of degradation. Pet. Ex 3 (citing Attachment D). The liner was
successfully used with clean water. Id.
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dimension.” Rec. Ex. G Attachment 7, Section 02300-3, Part 2.01(B); See also, Section 02300-1,
Part 1.01(A) (preparation of subgrade incudes, “clearing and grubbing vegetation and removing
rocks and debris greater than 3 inches in diameter alongside slopes and base of impoundments”™)
and Section 02300-7, Part 3.05 (B) (stating same).

The construction records also show that these project specifications related to suitability of
subgrade soils were diligently followed in the field during the Pond 2 relining. As previously noted,
Brieser’s Field Change Request 2, identified “unsuitable material” as subgrade in Pond 2 and
directed that it be removed pursuant to the project specifications. Rec. Ex. G Attachment 8. And
NRT’s Field Directive # 1, which verifies that the poz-o-pac was left in place, specifically directed
the removal of “rocks that may pose a hazard to the geomembrane” from the subgrade. Rec. Ex.
G Attachment 10, at Att. B. After the completion of the 2008 Pond 2 relining project, Brieser
submitted a certification that installation was in accordance with project specifications. Id.,
Attachment 10, at Att. A6. Similarly, the Geomembrane Installer, Clean Air and Water Systems,
certified the acceptance of the subgrade on May 8, 2008. Id., Attachment 10, at Att. AS; See also
Attachment 7, Section 02300-7, Part 3.05 (F); Section 02600-11, Part 3.02 (A) (noting that the
installer inspection must verify that “there are no potentially harmful foreign objects present, such
as sharp rocks and other deleterious debris” and directs that any such objects to be removed).

Also, the Agency’s speculation that the Pond 2 liner has suffered degradation due to exposure
to the elements is baseless. The Geosynthetic Research Institute (GRI) (which is referenced in the
2008 magazine article cited by Ms. Martin) “estimates a lifespan greater than 36 years for a black,
60-mil HDPE geomembrane conforming to GRI’s GM 13 Standard Specification exposed to a dry
and arid climate.” Ex. 28, p. 6. But a white geomembrane, like the one in Pond 2, lasts longer than

a black geomembrane because it does not absorb as much heat from the sun. I1d. Here, MWG
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relined Pond 2 approximately 14 years ago with a white geomembrane, well within even the shorter
life-span of a black geomembrane. 1d. Also, Pond 2 contained CCR and water until 2019, shielding
most of the geomembrane from the elements. Id., p. 6-7. Based on these facts, Mr. Dehlin
concluded that the Pond 2 liner has at least 22 more years of service, but that estimate is
conservative because of its color and that the pond has been full for most of its life. Ex. 28, p. 7.

IV. MWG has Adequately Demonstrated That CCR is Not Present, and No Additional
Information is Necessary.

Requiring MWG to test the Pond 2 embankment material utilizing test method ASTM D3987-
85, or the “shake test,” is unnecessary and overly burdensome. The Agency’s premise for the
requirement is its assumption that CCR was used in the 2008 relining. But, no facts or data support
that assumption. MWG should not be required to prove a material is coal combustion byproduct
(“CCB”) for beneficial reuse when it is not CCR. The poz-o-pac chemical data, soil boring data,
and primary source construction documentation already demonstrate that CCR is not present.

Also, MWG has demonstrated the absence of the potential for groundwater contamination of
Pond 2, or the “leaching potential” of the material in its embankments. The extensive groundwater
monitoring data showing no GWPS exceedance and the absence of the signature constituents of
CCR is adequate evidence that Pond 2’s embankments are not leaching coal ash constituents. Thus,
the Board already has sufficient information without the shake test to determine that as constructed,
and even before the proposed decontamination of the HDPE liner, Pond 2 does not have the
potential to cause groundwater contamination from CCR.

V. Consistency with the Federal Rule

The proposed adjusted standard is consistent with the federal CCR rule, and the Agency
agrees in its Recommendation that MWG is “correct that the federal rule does not explicitly require

removal of decontaminated liners for a closure by removal action.” Rec. p. 28. As MWG describes
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in its Petition, the federal March 3, 2020 proposal cited by the Agency regarding closure by
removal is only a proposal, and it has not been adopted by the U.S.EPA. Moreover, an isolated
preamble statement in a proposed federal rule is an insufficient basis for including a requirement
to remove every piece of equipment connected to CCR regardless of its condition.

VI. CONCLUSION

MWG submits that the Agency Recommendation is not supported by the relevant facts.
Years of groundwater data, boring logs, pond construction documents and expert opinion
demonstrate that CCR is not present at Pond 2 and there is no CCR release impacting groundwater
in the vicinity of Pond 2. Because the Agency’s Recommendation ignores all of this evidence and
instead relies on the erroneous, unproven premise that CCR is present, it does not provide a
defensible basis for denying the requested adjusted standard relief or conditioning that relief in the
manner suggested by the Agency. MWG looks forward to presenting additional and more specific

evidence to the Board supporting its Petition for Adjusted Standard to reuse the Pond 2 liner.

Respectfully submitted,
Midwest Generation, LLC

By:  /s/Kristen L. Gale
One of its Attorneys
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Supplemental Expert Opinion in Response to RECOMMENDATION OF THE ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY filing dated February 4, 2022

Petition of Midwest Generation for an Adjusted Standard, Joliet 29 Station

AS 2021-001

March 21, 2022

W(CG Project No. 5244-302-07-01

Weaver Consultants Group North Central, LLC (WCG) provides the following supplemental expert opinions
regarding groundwater conditions at the coal combustion residuals (“CCR”) surface impoundment (Pond
2) at the Joliet 29 Station. This supplemental opinion is provided in response to the RECOMMENDATION
OF THE ILLINOIS ENVIORNMENTAL PROTECTION AGENCY, filed Before the Illinois Pollution Control Board

on February 4, 2022 pertaining to the above referenced matter (“Illinois EPA Recommendation”).

In particular, the following supplemental expert opinions are being provided in response to information

contained in the lllinois EPA Recommendation concerning the following subjects:

1. Nature of the “black silty gravel” reportedly utilized as structural fill for a portion of the Pond 2
embankment alleged by lllinois EPA to be CCR;

2. Contaminant transport mechanisms related to migration of chloride from U.S. Highway 6 located
north of Pond 2 to the groundwater monitoring wells located around Pond 2; and

3. Presence of cobalt in groundwater sampled at MW-4 as an indicator of CCR impacts.

Our Expert Opinion in Support of Midwest Generation LLC’s Petition for Adjusted Standard Joliet 29 Station,
dated December 6, 2021 indicated that groundwater data demonstrated that the groundwater is not
impacted by CCR that was historically in Pond 2, nor indicative of potential sources of CCR outside the
pond. The additional information presented herein in response to the above technical issues included in

the lllinois EPA Recommendation further supports WCG’s analysis and opinions.

Information Considered

For purposes of the following expert opinion, WCG has reviewed publicly available information concerning
the Midwest Generation (“MWG”) Joliet 29 Station on the CCR Rule Compliance Data and Information

website (available at: https://www.nrg.com/legal/coal-combustion-residuals.html), MWG’s lllinois CCR

Rule Compliance Data and Information website (available at: https://midwestgenerationllc.com/illinois-
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ccr-rule-compliance-data-and-information/) and other information provided by MWG. These references

are listed in Exhibit A and referenced throughout this document.

Background/Introduction

Exhibit A to the lllinois EPA Recommendation included an affidavit from Lauren Hunt Martin,
Environmental Protection Geologist Il in the Hydrogeology and Compliance Unit within the Groundwater
Section of the Illinois EPA Bureau of Water. This affidavit presents, in part, a discussion supporting the
conclusion that “black silty gravel” reported to be part of the foundation soils beneath the Pond 2
embankment is CCR. This conclusion is supported in Paragraph 17 in Exhibit A to the Illinois EPA
Recommendation, which states that the Illinois EPA is “not aware” of any borrow sources within a
reasonable distance to support economically shipping black inorganic source material from a natural
source. Further, Paragraph 18 states that MWG has not provided “any local source of geotechnically

suitable black material that is not CCR”.

As evidence that potential borrow sources of dark fill soils are available in the area of the Joliet 29 Station,
WCG has provided a discussion below referencing a prior Phase Il Environmental Site Assessment

performed at a nearby site containing significant quantities of dark fill soils.

Exhibit A to the lllinois EPA Recommendation also includes a description of how groundwater monitoring
results for chloride demonstrate “the potential for leaching of metals from the CCR materials placed under

the liner at Pond 2”.! According to lllinois EPA’s analysis, the Illinois EPA concluded:

...that chlorides, which are presumably present in road salts applied on US Highway 6 and thus in the top-
soils on the north side of the impoundment and extending into the US Highway Right-Of-Way storm water
drainage system, are exhibiting the recharge that is occurring at the site through the surface into the
immediate groundwater through a material with high hydraulic conductivity providing a rapid infiltration

rate on the order of less than a week.?

A technical analysis of the contaminant transport mechanisms resulting in chloride concentrations from
U.S. Highway 6 just north of Pond 2 is provided below. This analysis is provided in response to the above

conclusions included in the Illinois EPA Recommendation.

Further, paragraphs 39-41 in Exhibit A to the lllinois EPA Recommendation state, in summary:

LIPCB, February 4, 2022, Exhibit A, Paragraph 37.
2 |PCB, February 4, 2022, Exhibit A, Paragraph 37.
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e Groundwater analytical results from monitoring wells around Pond 2 from 2015 through 2021
indicate exceedances of Section 845.600 groundwater protection standards (GWPS) for cobalt at
MW-4 for eight of the 13 values reported in MWG’s 2021 Q3 Data Summary Posting (included as
Exhibit O to the lllinois EPA Recommendation);

e “Data quality issues” are associated with dissolved or field filtered groundwater sampling results
vs. total (unfiltered) results collected since the Part 845 regulations became effective (data

collected in May 2021 and August 2021); and

e Groundwater quality data from MW-3 and MW-5 exhibited cobalt detections (below the GWPS)
in May and August 2021 and MW-5 also exhibited cobalt detections (below the GWPS), but above
the laboratory reporting limit in October 2015 and February 2016. However, lllinois EPA contends
that the concentrations could have been greater, “if the total metals sample collection methods

had been followed”.

The owner or operator of a CCR surface impoundment is afforded an opportunity under 35 IAC 845.650(e)
to attribute an exceedance of the GWPS to an alternate source and not the CCR surface impoundment.
Given that the lllinois EPA Recommendation cites cobalt groundwater data as attributable to CCR
impacts,® a closer examination of the data has been performed, focused upon cobalt, as well as the lack
of presence of other common CCR indicator parameters in the groundwater at concentrations exceeding
the 35 IAC 845 GWPS. The characteristics of the CCR historically produced at the Joliet 29 Station has
been examined first, followed by a presentation of an alternate source of cobalt reported in the

groundwater at MW-4.

Finally, | provide an analysis of the alleged “data quality issues” regarding the total vs. dissolved metals

concentrations discussed in the Illinois EPA Recommendation.

Nature of “Black Silty Gravel” Used as Portion of the Pond 2 Embankment

Ms. Martin claims that the “black silty gravel” can only be CCR because, she claims that the local quarried
rock is typically lighter in color and that they are not “aware” of any quarries or borrow sources within a
reasonable distance for black inorganic source material.* The Agency does not provide a citation or other
source for this information. The Agency appears to be stating that solely because the silty gravel has been

interpreted as black, it can only be CCR.

3 |PCB, February 4, 2022, pg. 22-23.
4 Agency Recommendation, Ex. A, L. Martin Affidavit, 917.
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Merely because the silty gravel was described as black by the person logging the soil core does not
automatically mean it is CCR. None of the soil boring logs state that they followed the Munsell Color
System, which is a standard method to visually identify and match color, including in soils.> Thus, there is

no way to objectively determine whether the “black” was a true black or merely a dark color.

Additionally, in my experience, dark colored soils are found in the area of the Joliet 29 Station. | have
recently assisted WCG to perform a Phase Il Environmental Site Assessment (“Phase Il ESA”) on a site
within 1.5 miles of the MWG Joliet 29 Station that found dark colored soil that was not CCR. As part of
the Phase Il ESA, WCG advanced 10 soil probes at this site. The primary intent of the Phase Il ESA was to
evaluate whether historical filling of the property represented a threat to human health or the
environment. Our investigation identified 1 to 4 feet of fill soils over multiple acres of the site. The fill
soils were described by the WCG Geologist as a mixture of dark silts and clays, also including sand and

gravel. CCR materials were not identified during the investigation.

Based on the analytical data collected during the site investigation, the fill soils were deemed to be
generally consistent with typical urban fill material encountered in the Chicagoland area, which includes
Joliet. The soil and groundwater data was compared to Tier 1 remediation objectives under the 35 IAC
742 Tiered Approach to Corrective Action Objectives (TACO) regulations, and site conditions were deemed

to be protective of human health and the environment under the TACO regulations.

The results of the Phase || ESA performed a short distance from the Joliet 29 station indicate that economic
quantities of darker fill soils are in fact available from the local area. Moreover, the data collected from
the Phase Il ESA indicates that the fill soils will not have a detrimental impact to groundwater. This
information, combined with the other information presented below concerning chloride impacts and

groundwater chemistry downgradient of Pond 2 indicates that this “black silty gravel” soil is not CCR.

Evaluation of Contaminant Transport of Chloride

The lllinois EPA and MWG previously agreed in 2012 that exceedances of the 35 IAC Section 620.410
Groundwater Quality Standard for chloride in groundwater at monitoring wells around Pond 2 are due to

road salts applied to U.S. Highway 6 north of Pond 2 (“highway”).® Ms. Martin states in her affidavit that

5 u.s. Dept. of Agriculture, Natural Resources Conservation Services, Soils.
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/edu/?cid=nrcs142p2 054286#:~:text=Munsell%20Color%
20System&text=The%20Munsell%20System%20allows%20for,in%20books%200f%20color%20chips. (last visited
March 15, 2022). The U.S. Dept. of Transportation, Federal Highway Administration Reference Manual the Agency’s
Recommendation states that the Munsell Color System may be required for soil description. Attachment E to
Agency’s Rec, Sec. 4.1.3.

6 |PCB, February 4, 2022, pg. 21.
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the chlorides detected in the groundwater are not from CCR, but instead are “likely moving from the road

4

salts...” and infiltrating the groundwater.” She further states that the chlorides “are exhibiting the
recharge that is occurring at the site through the surface into the immediate groundwater through a
material with a high hydraulic conductivity providing a rapid infiltration rate on the order of less than a
week”®. Ms. Martin appears to be suggesting that the chlorides in the groundwater demonstrate that
there is a high hydraulic conductivity in the soils surrounding Pond 2.° She appears to conclude that the
high hydraulic conductivity demonstrates that the materials in Pond 2’s embankment is CCR, with the
potential to leach metals to the groundwater, because the black silty gravel has a higher hydraulic

conductivity than the surrounding clay.®

For the reasons presented below, the contaminant transport mechanisms and the role of the supposed
high hydraulic conductivity within the Pond 2 embankment and the Pond 2 monitoring wells described by
Ms. Martin are not correct. The physical configuration of the topography along the highway bordering
Pond 2 does not allow impacted storm water from the highway to flow over the ground, reach the topsoil
of the Pond 2 embankment and then migrate vertically to the underlying groundwater through the Pond
2 embankment material. Instead, the chloride-impacted groundwater migrates onto MWG property after
entering the aquifer closer to the highway. Similarly, it is not possible for chloride-impacted storm water
from the highway to reach the Pond 2 groundwater monitoring wells “on the order of less than a week”,
as indicated in the lllinois EPA Recommendation. Rather, from the time the highway runoff enters the
uppermost aquifer, it will take a minimum of 30 days to reach the upgradient well (MW-10), but more

than 200 days to reach the downgradient wells (MW-3/4/5).

The surface topography between the highway and Pond 2 does not allow for storm water to flow into the
topsoil of the Pond 2 embankment. For storm water from the highway to “impact the topsoil of the Pond
2 embankment”, the chloride-impacted storm water from the highway would need to flow over the land
from the highway right-of-way, onto MWG property and to the Pond 2 embankment, where it could
percolate into the upper soils next to the Pond. However, the surface topography along the highway is
contoured to collect storm water in a ditch along the south side of the road (between the road and MWG
property). The storm water ditch is visible on the ground surface profile generated by Google Earth from

U.S. Highway 6, south through Pond 2 and to the Des Plaines River and is approximately two feet deep

7 |PCB, February 4, 2022, Exhibit A, Paragraph 35.
8 |PCB, February 4, 2022, Exhibit A, paragraph 37.
9 IPCB, February 4, 2022, Exhibit A, paragraph 37.
10|pCB, February 4, 2022, Exhibit A, paragraph 38.
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(see Exhibit B attached). The ditch does not allow for overland flow of storm water from the highway to

the immediate vicinity of the Pond 2 embankment.

Rather than travel over the land onto MWG property, storm water that contains chlorides from the road
salt flows from the highway, to the shoulder of the road and into the drainage ditch. Gravity causes a
portion of the storm water to percolate vertically through the soil, encountering the uppermost aquifer
closer to the highway and before migrating onto MWG’s property. In other words, the storm water flows
off of the highway then flows down (vertically) into the groundwater. Exhibit B attached includes a
demonstrative drawing of the storm water flow. The other portion of the storm water flows within the

drainage ditch away from the immediate vicinity of Pond 2, parallel to the highway.

According to the historical hydrogeological investigation report prepared for the Joliet 29 Station,!! the
uppermost aquifer is located approximately 30 feet below the bottom of the storm water ditch. Once the
storm water containing dissolved chloride reaches the aquifer, it flows downgradient (generally towards
the MWG site/Des Plaines River) at a maximum velocity equivalent to the rate of groundwater flow.
According to historical groundwater monitoring reports prepared pursuant to the Federal CCR Rules (40
CFR Part 257), the groundwater seepage velocity within the uppermost aquifer at the Joliet 29 Station
ranges from 0.26 ft/day to 4.16 ft/day, with an average of 0.87 ft/day.}? Using the average seepage
velocity (and making the conservative assumption that the dissolved chloride will flow at the same velocity

), 1 it takes approximately 30 days for the storm water that mixes with the

as the groundwater
groundwater below the ditch to reach MW-10. Similarly, it takes at least 300 days for the storm water
that mixes with the groundwater below the ditch to reach downgradient wells MW-3 and MW-4, and 210

days to reach MW-5.

Ms. Martin’s analysis of historic precipitation records!* to support her conclusion is also fundamentally
flawed for a number of reasons. Despite having data for over ten years, and thus having at least 10 spring
groundwater sampling events (following road salt application during fall/winter), she only reviewed
historic precipitation records preceding two sampling events — 2018 and 2019. A review of the spring
sampling events from 2010 to present shows that the concentrations of chlorides is usually higher in the
spring. But, as described in the paragraphs above, that does not support the conclusion that high

hydraulic conductivity in select soil units around Pond 2 is causing storm water from the highway to rapidly

11 patrick Engineering, 2011.

12 KPRG, January 31, 2022a.

13 Dissolved constituents typically travel in groundwater at a slower rate than the groundwater velocity, so the
fastest possible migration rate is at the same seepage velocity as the groundwater.

1 |IPCG, Exhibit A, Paragraph 36.
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infiltrate within the pond embankment, which is subsequently resulting in leaching of CCR constituents to
the groundwater. The seepage velocity assessment presented above indicates more of a time lag between
the storm water infiltration (occurring at the highway) and the chloride appearing at the Pond 2

monitoring wells.

Similarly, Ms. Martin relies upon the one groundwater sampling event only after a rain event, to conclude
that the soil has high hydraulic conductivity, resulting in extremely rapid recharge, which is ultimately
resulting in leaching of CCR. But that is an invalid analysis because there are no samples of the
groundwater immediately before the precipitation event (sampling only occurs quarterly, so the closest
sampling points in time to the spring precipitation events cited by Ms. Martin are from the 4" quarter of
the preceding year). Without an analysis of the groundwater immediately before a precipitation event,
no conclusions can be made about the rate of recharge and its connection to the leaching of CCR

constituents to the groundwater.

Evaluation of Joliet 29 CCR as a Possible Source of Cobalt at MW-4

With regard to cobalt concentrations at monitoring wells around Pond 2, lllinois EPA has contended within

Exhibit A of the lllinois EPA Recommendation that:

e The presence of total cobalt at certain monitoring wells downgradient of Pond 2 is indicative of

CCR impacts; and

e Reporting of groundwater quality results collected since Part 845 became effective (in May 2021
and August 2021) are not representative of the aquifer due to “data quality issues” associated

with dissolved or field filtered samples vs. total (unfiltered) samples and sampling methods used.
The following information is presented in response to the above points made by lllinois EPA.

Other than chloride (which is recognized as attributable to impacts from road salt), cobalt is the only
groundwater monitoring constituent historically detected at MW-4 at concentrations exceeding the 35
IAC 845.600(a)(1) GWPS. Cobalt is not found at downgradient monitoring wells MW-3 or MW-5 at

concentrations above the GWPS.

Moreover, constituents commonly found in CCR-impacted groundwater have never been reported in the
groundwater in MW-3, MW-4, and MW-5 at concentrations exceeding the above GWPS, including
common CCR indicator parameters: boron, calcium, fluoride, pH, or sulfate. See Hazardous and Solid
Waste Management System; Disposal of Coal Combustion Residuals from Electric Utilities, 80 Fed. Reg.
21342 (April 17, 2-15) (USEPA identified boron, calcium, fluoride, pH, and sulfate as known to be leading

indicators of releases of contaminants associated with CCR).
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In my professional career comprising over 25 years of experience involving groundwater monitoring
programs at CCR facilities, boron is by far the most common constituent identified in groundwater in
documented cases where CCR has impacted groundwater. The absence of boron in the groundwater
around Pond 2 at concentrations exceeding the GWPS is the single most important factor in an evaluation

of whether data from monitoring well MW-4 is indicative of impacts related to CCR.

While common CCR indicator parameters have never been detected in the groundwater at concentrations
exceeding the above GWPS in the monitoring wells downgradient of Pond 2, there are other less common
constituents that also may be associated with CCR. These include: antimony, arsenic, barium, chromium,
beryllium, cadmium, lead, lithium, mercury, molybdenum, selenium, and thallium. None of these metals
have been detected in the groundwater at Pond 2 at concentrations exceeding the GWPS during the

historical groundwater monitoring program, which dates back over 10 years, to the 4" quarter of 2010.

To further demonstrate the absence of groundwater impacts from CCR at Pond 2, | reviewed the Federal
CCR Compliance, Annual Groundwater Monitoring and Corrective Action Report — 2021 for the Lincoln
Stone Quarry at the MWG Joliet 9 Station, dated January 31, 2022.%> The Lincoln Stone Quarry is located
across the Des Plaines River from the MWG Joliet 29 Station and received CCR produced at the Joliet 29
Station for disposal, pursuant to a landfill permit issued by lllinois EPA, including the CCR historically
managed in Pond 2. This unit is undergoing Assessment Groundwater Monitoring under the Federal CCR
Rules and is also in the process of selecting a remedy to address groundwater impacts in accordance with
40 CFR 257.%® According to the above groundwater monitoring report, boron was present at 9 of 10
monitoring wells exhibiting statistically significant increases in the CCR groundwater monitoring network
and 7 of 8 monitoring wells in the expanded assessment groundwater monitoring network.'” If CCR had
been used as fill at Joliet 29 and leaching was occurring from the fill, the groundwater would exhibit similar

concentrations of boron as seen at the Lincoln Stone Quarry.

Additional information supporting the importance of boron as a CCR indicator parameter in groundwater
is found within the Application for Initial Operating Permit, Joliet #9 Generating Station, dated October
29, 2021.% This permit application (for the Lincoln Stone Quarry) included analytical data from a leachate
piezometer (P105) collected to support subsequent numerical groundwater modeling associated with the
Groundwater Impact Assessment (GIA) and landfill operating permit renewal. As stated above, the Lincoln

Stone Quarry received CCR material produced at the Joliet 29 Station and managed within Pond 2 (i.e.,

15 KPRG, January 31, 2022a.
16 KPRG, January 31, 2022a
17 KPRG, January 31, 2022a
18 KPRG, October 29, 2021.
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CCR managed in Pond 2 was ultimately transferred to the Lincoln Stone Quarry). To the extent that any
CCR is found outside the Pond 2 HDPE liner as alleged by lllinois EPA, this would also be the same CCR.
The leachate from the Lincoln Stone Quarry was sampled from piezometer P105 on a quarterly basis in
2012. The analytical results from all four quarters exhibited boron concentrations, ranging from 10 mg/L
to 12 mg/L (consistently greater than the 35 IAC 845 GWPS of 2.0 mg/L). Not only was boron detected in
all four samples, but arsenic was detected in 3 of 4 samples and barium was detected in 4 of 4 samples.
Presumably, because cobalt is not a typical CCR indicator parameter, it was not included in the list of
constituents analyzed in this leachate. As mentioned above, the absence of boron, arsenic, and barium
in the groundwater around Pond 2 above the GWPS, compared to the presence of the same metals in
known leachate from Joliet 29 CCR demonstrates that the groundwater at Pond 2 is not impacted by Joliet

29 CCR.

If CCR was the source of the cobalt detected in the groundwater at MW-4, the overall groundwater quality
signature would be more indicative of CCR. Namely, at least one or more other constituents commonly
attributed to the CCR that was managed at Pond 2 and allegedly located outside the existing Pond 2 HDPE
liner would be identified at least occasionally within the groundwater at concentrations exceeding the

GWHPS.

Alternate Source for Cobalt at MW-4

Because of the absence of common CCR constituents in the groundwater, | investigated other potential
sources of the cobalt in MW-4. Cobalt is a naturally occurring metal, and its presence in MW-4 is more

likely than not due to the chlorides from the road salt, which displaces natural metals in soils.

Cobalt is a well-documented naturally occurring constituent observed at concentrations in background
soils within Illinois. In particular, the 35 IAC 742 TACO regulations indicate in Appendix A, Table G,
Concentrations of Inorganic Chemicals in Background Soils that the cobalt concentration in background
soils is 8.9 mg/kg (parts per million, or ppm) in Counties Within Metropolitan Statistical Areas (which
includes Will County). This background concentration may be utilized as an alternative soil remediation

objective for any exposure route under the TACO program.

Additionally, the Inorganic Chemical Composition of lllinois Soils by Richard Cahill (“lllinois Soils
Composition”) shows that cobalt is documented to be a natural component of native soils in lllinois*® and

within Will County, in particular. The lllinois Soils Composition is a compendium of chemical composition

19 Cahill, Richard A., 2017. Inorganic Chemical Composition of lllinois Soils, Illinois State Geological Survey Circular
590.
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studies of metals in lllinois soils. The studies discussed include a collection of 318 soil cores and an analysis
of 1,272 samples of lllinois soils.2° A copy of the Cahill, 2017 technical reference is contained in Exhibit C

attached.

The first study cited in lllinois Soils Composition was performed by Zhang and Frost?!, with data collection
beginning in 1992. That study indicated that cobalt was detected above the laboratory reporting limits in
90 of 90 soil samples from around the state, in both the A and B soil horizons. For reference, the A soil
horizon is considered the topsoil layer found immediately beneath the ground surface (generally ranging
in thickness from 6 — 12 inches), while the B horizon is the layer beneath the A horizon (generally ranging
in thickness from 1 — 2 feet). Within the A soil horizon, the mean concentration of cobalt was 10.7 mg/kg
(ppm), with a minimum of 2.8 and maximum of 21.0 mg/kg (ppm). Within the B soil horizon, the mean

concentration of cobalt was 11.5 mg/kg (ppm), with a minimum of 2.6 and maximum of 20.0 mg/kg

(ppm)?*2.

Another study cited in lllinois Soils Composition was performed by the United States Geological Survey
(USGS) in 2013.2 The USGS deemed there was a critical need to create a dataset concerning the
concentrations and spatial distribution of naturally occurring elements in soils of the United States. Soil
samples were collected on a random grid in the most representative geomorphic setting of the target
area. Importantly, obvious contaminated areas were avoided, including proximity to highways, buildings,
and active major industrial areas. This study included sampling of 88 locations in lllinois, including a
sample in Will County. The sample from Will County was collected from land use identified as
“Grasslands/herbaceous”.?* The data from this study reported concentrations of cobalt in Will County
soils from approximately the upper 6” to a depth of 1 ft. at concentrations ranging from 6.9 to 10.9 mg/kg
(ppm).% These concentrations are similar to the background concentrations cited in the TACO regulation

and the results from the 1992 study discussed above.

For reference, the maximum concentration of cobalt in groundwater at MW-4 since 2015 (on a
total/unfiltered basis) has been reported as 0.016 mg/L (or ppm), which is multiple orders of magnitude

lower than the background concentration in local soils. Thus, it would only take a small fraction of the

20 Cahill, 2017, pg. 7 of 156 in electronic .pdf document.

21 Cahill, 2017, pg. 7 of 156 in electronic .pdf document.

22 Cahill, 2017, Table 1, pg. 10 of 156 in electronic .pdf document.
23 Cahill, 2017, pg. 17 of 156 in electronic .pdf document.

24 Cahill, 2007, pg. 113 of 156 in electronic .pdf document.

25 Cahill, 2017, pg. 128 of 156 in electronic .pdf document.
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natural cobalt present in background soil to leach into the groundwater to result in the groundwater

concentrations historically observed at MW-4.

Based upon the attached 2018 study, “A Review of the Combined Threats of Road Salts and Heavy Metals
to Freshwater Systems,” by Matthew S. Schuler and Rick A. Relyea (“Schuler Study”) the natural cobalt
present in local soils is being mobilized into the groundwater unit monitored at Pond 2 in association with
the same groundwater impacts to chloride documented from the use of road salt on the adjacent U.S.
Highway 6. A description of the phenomena resulting in the mobilization of cobalt from the background

soils into the uppermost aquifer is presented here and the study is attached.”?(see Exhibit D).

As explained in the Schuler Study, heavy metals contained in roadside soils are usually bound within the
soils, but can be mobilized by road salts, including sodium chloride, magnesium chloride, and calcium
chloride. The application of roadway salts can release heavy metals associated with organic soils through
several interrelated mechanisms. Specifically, road salts can increase the distribution of heavy metals by

disrupting soil structure, changing soil chemistry, and altering ion exchange.?’

High concentrations of sodium can displace calcium and magnesium in soil, thereby disrupting soil
structure. This process is particularly common when high concentrations of salty runoff are followed by
large flows of low-electrolyte water (with fewer dissolved ions) into sodium-rich soils. For example, this
may occur when large quantities of salt are applied to the roadway in winter, followed by heavy liquid
precipitation events. This results in increased porosity of the soil, which increases mobilization of metals

contained in natural soils and their associated compounds.?

Studies cited in the Schuler Study showed that in organic soils, agueous complex compounds (ligands) will
reduce the adsorption of certain metals, which increases the potential for mobilization by chloride
complexes. As metals are desorbed (disconnected from soil) and transformed into a soluble phase,

chloride complexes can increase the solubility of metals.?®

Additionally, road salts can directly displace metals bound to soil without affecting soil structure. The
binding affinity of many organic compounds is higher for sodium, calcium, and magnesium than it is for
most heavy metals. The introduction of higher concentrations of sodium, calcium, and/or magnesium
cations from road salts reduce binding affinities for heavy metals and consequently displace heavy metals

that would otherwise remain bound in the soil. While sodium chloride is the most commonly used

26 Schuler and Relyea, 2018.

27 Schuler and Relyea, 2018, pg. 330.
28 Schuler and Relyea, 2018, pg. 330.
29 Schuler and Relyea, 2018, pg. 330.
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roadway salt (a/k/a “rock salt”), magnesium chloride and calcium chloride salts are also used for road salt
applications.?® The magnesium and calcium products are more effective at ion exchange and therefore

have a greater impact on heavy metal mobilization through ion displacement, compared to sodium.3!

According to a 2004 study relied upon by the Schuler Study, the majority of the mobilization of heavy
metals by roadway salts is likely due to ion exchange, rather than changes to soil structure or pH. 3% Certain
metals are more prone to ion exchange, and the Schuler Study specifically identifies cobalt as more easily

mobilized by ion exchange.®

In summary, the cobalt detected in the groundwater at the Pond 2 groundwater monitoring network is
from naturally occurring cobalt known to be present in local soils. The cobalt is mobilized by road salt
applied to U.S. Highway 6 and subsequently leached into the groundwater, where it migrates in the

uppermost aquifer downgradient, toward the Pond 2 groundwater monitoring network.

Alleged Data Quality Issues with Total Vs. Dissolved Groundwater Data

| have worked my entire professional career in lllinois and have extensive experience in implementing
various groundwater monitoring programs, including solid and hazardous waste landfills, as well as CCR
units. The collection of both total and dissolved groundwater monitoring data is more common in lllinois
than other states where | have worked. This practice is particularly common for metals. Various
regulations and permits for lllinois disposal facilities require the collection of both total metals (i.e., from
an unfiltered sample) and dissolved metals (i.e., from a sample filtered in the field as the sample is

collected).

While the total metals concentrations in groundwater are usually higher than dissolved metals
concentrations from the same sample, as is the case with application of most theoretical scientific
principles, in practice it is unreasonable and not scientifically sound to expect that the total metals
concentrations will be higher than dissolved metals 100% of the time. This is due primarily to irregularities
within the standard laboratory analytical methods approved by the United States Environmental
Protection Agency (USEPA) for laboratory analysis of metals. Essentially, the quality assurance/quality

control standards governing the laboratory analytical methods allow for certain variances in calibration of

30 The City of Joliet uses rock salt on its roads. See City of Joliet, Legislative Text, Award of Contract for the Rock Salt
Purchase 2021-2022, https://www.joliet.gov/Home/Components/RFP/RFP/4342/ (Recommendation to purchase
10,000 tons of rock salt).

31 Schuler and Relyea, 2018, pg. 330-331.

32 Schuler and Relyea, 2018, pg. 331, citing Bickstrdm M, Karlsson S, Bickman L, Folkeson L, Lind B. 2004.
Mobilisation of heavy metals by deicing salts in a roadside environment. Water Research 38: 720-732.

33 Schuler and Relyea, 2018, pg. 331.

12 Weaver Constf¥gia<d Geaipe



Electronic Filing: Received, Clerk's Office 3/24/2022

March 21, 2022

the known standards, which can result in certain variations in reporting of the data. As long as the
calibration data are documented to be within a certain range of accuracy and precision acceptance
criteria, the results can be certified by the laboratory as performed in accordance with the standard

USEPA-approved methods.

Typically, the total and dissolved groundwater sample analysis will be performed on two separate
containers collected consecutively in the field (one filtered and one unfiltered), as quickly as the samplers
can reasonably collect the samples. However, because groundwater is constantly moving, concentrations
of metals in groundwater are continuously changing and it is possible for some slight variation to occur,
even in groundwater samples collected immediately after each other. Additionally, when the
concentrations detected of a chemical are miniscule, such as on the order of parts per billion (ppb), the

variation in results also increases, simply due to the low concentrations.

Illinois EPA has cited a concern with the total vs. dissolved metals reported during groundwater sampling
events occurring in May and August of 2021.3* In response, | have performed a side-by-side comparison
of reported total and dissolved results for the metals exhibiting concentrations reported above the
laboratory reporting limit in at least one sample during the two sampling events referenced above.
Specifically, the analytical results were reviewed for barium, boron, cobalt, and selenium. Out of a total
of 32 results for metals analyzed for both total and dissolved metals from MW-10, MW-3, MW-4, and
MW-5 during these two sampling events, only 4 results exhibited concentrations of dissolved metals
greater than total metals (two during the May 2021 event and two during the August 2021 event). The
four were for barium (2), boron, and cobalt, and they were each below the lllinois CCR Rule GWPS. If
there had been quality-control issues upon collection, the concentrations of the other dissolved metals
collected would also have been above the total metals for other metals. Also, because the concentrations
of cobalt are in the ppb range, it is to be expected that occasionally the total concentrations may not
consistently be above the dissolved metal concentrations or it is simply a difference in rounding. For
example, in MW-5, on August 30, 2021 the dissolved barium was 0.07 mg/l and the total barium was 0.069
mg/l. A 0.001 mg/I difference in results is not significant. In WCG’s experience in the industry, when
dealing with large data sets, a small number of results with dissolved metals concentrations greater than

the total metals is typical and not indicative of data quality issues.

34 |PCB, February 4, 2022, Exhibit A, paragraph 40.

13 Weaver Constf¥&ia<d Geaiyy



Electronic Filing: Received, Clerk's Office 3/24/2022

March 21, 2022

Summary of Conclusions

The technical analysis and opinions contained herein are being provided in response to the
RECOMMENDATION OF THE ILLIONIS ENVIORNMENTAL PROTECTION AGENCY, filed before the Illinois

Pollution Control Board on February 4 2022 pertaining to the Petition of Midwest Generation for an

Adjusted Standard, Joliet 29 Station, AS 2021-001.

In response to the conclusions presented in the lllinois EPA Recommendation concerning the above

subjects, WCG provides the following summary of our rebuttal opinions/conclusions:

Economic quantities of darker fill soils are available from the area of the Joliet 29 Station, as
supported by the prior WCG Phase Il ESA at a site within 1.5 miles of the Joliet 29 Station. The
information collected from this local site, combined with the information presented below,
indicates that the “black silty gravel” material reported to be contained within portions of the
Pond 2 embankments is not CCR.

The physical configuration of the topography along the highway bordering Pond 2 does not allow
road salt impacted storm water from the highway to reach the topsoil of the Pond 2 embankment
and then be leached to the underlying groundwater through the Pond 2 embankment material.
Instead, the chloride-impacted groundwater migrates onto MWG property after entering the
aquifer closer to the highway.

It is not possible for chloride-impacted storm water from U.S. Highway 6 to reach the Pond 2
groundwater monitoring wells “on the order of less than a week”, as indicated in the Illinois EPA
Recommendation. Rather, it will take a minimum of 30 days to reach the upgradient well, and
more than 200 days to reach the downgradient wells.

Because each of Ms. Martin’s conclusions about the chloride and topography are incorrect, the
chloride and limited precipitation data cited in her affidavit do not support her conclusion that
the high hydraulic conductivity is causing the road salt impacts from the highway to rapidly
migrate through the soil around Pond 2, and therefore indicating that the groundwater is
impacted by CCR constituents.

If CCR was the source of the cobalt detected in the groundwater at MW-4, the overall
groundwater quality signature would be more indicative of CCR. Namely, at least one or more
other constituents commonly attributed to the CCR that was managed at Pond 2 and allegedly
located outside the existing Pond 2 HDPE liner would be identified at least occasionally within the
groundwater at concentrations exceeding the GWPS.

Because of the absence of the other CCR constituents, particularly the constituents commonly

associated with CCR, the cobalt detected in MW-4 is from naturally occurring cobalt known to be

14
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present in local soils. The cobalt is mobilized by road salt applied to U.S. Highway 6 and
subsequently leached into the groundwater, where it migrates in the uppermost aquifer
downgradient, toward the Pond 2 groundwater monitoring network.

e There are no significant data quality issues with the total and dissolved metals analytical results

reported in the groundwater monitoring data from Pond 2.

Michael B. Maxwell, LPG
Weaver Consultants Group
Chicago EPG Operations Manager
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Front cover: Circa 1940s aerial photograph of the Cruse Farm, now part of the University of Illinois South
Farms. The view is looking north, and U.S. Route 45 is on the left. The Abbott Power Plant can be seen in the
distance. This area is part of the 1,000 acres of research fields where research in soil fertility and crop production
has taken place since 1904. In 2015, part of this area became the University of Illinois Solar Farm, the largest
solar array installed on a Big Ten University campus.

© 2017 University of lllinois Board of Trustees. All rights reserved.
For permissions information, contact the lllinois State Geological Survey.
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ABSTRACT

The Illinois State Geological Survey
completed two surveys of Illinois soils
between 1998 and 2005. In neither of
these studies were tabular results pub-
lished that showed the concentrations
of a comprehensive suite of elements in
Illinois soils. In 2013, the U.S. Geologi-
cal Survey reported geochemical data
for soils throughout the United States,
and the results of that study as well as
samples from the major soil horizons in
Illinois are included in this report. The
present report includes the upper 0- to
5-cm interval as well as samples from
the major soil horizons. A number of dif-
ferent analytical techniques were used
in these studies and quality assurance/
quality control results are included.

In the three studies, 318 cores were col-
lected and 1,272 samples of Illinois soils
were analyzed. Summary tables and
tabular data are provided. This reportis
intended as a reference source for values
that can be used to evaluate soil quality
data collected for environmental and
agricultural investigations. No attempt
was made to discuss geochemical
associations of the elements or to plot
the results to establish regional trends.
The purpose is to provide data in tabu-
lar form to use in other investigations
involving soil constituents and their
concentrations.

INTRODUCTION

Soil is a natural body composed of solids
(minerals and organic matter), liquids,
and gases that occurs on the land sur-
face and beneath shallow water. Soil is
characterized by horizons, or layers,
that are distinguishable from the parent
material and that have the ability to sup-
portrooted plants. The upper limit of soil
is the boundary between the soil and air.
The lower boundary that separates soil
from the nonsoil underneath is more dif-
ficult to define. Commonly, soil is transi-
tional at its lower boundary, with intact
hard rock, weathered regolith, or glacial
till materials that are devoid of animals,
roots, or other marks of biological activ-
ity. For purposes of classification, the
lower boundary of soil is often set at 200
cm (Soil Survey Staff 1999).

In addition to supporting human life by
providing fiber, food, and wood, soils
play a key role in the global carbon cycle
by sequestering CO, from the atmo-
sphere. Soils are a very slowly renewable
resource, and degradation can occur
because of improper land-use practices,
climate change, and pollution. Soils are
also a key component in the hydrologic
cycle; they reduce flooding by slowing
runoff and store water during dry peri-
ods (Food and Agriculture Organization
of the United Nations 2015).

Soil resources, soil conditions, and the
importance of Illinois soils for plan-
ning and resource utilization have been
discussed (Fehrenbacher et al. 1984;
Barnhardt 2010). Having knowledge

of the chemical composition of soils is
important for many reasons, especially
soil fertility. Soils contain minerals and
naturally occurring elements that pro-
vide nutrients essential for plant growth.
Among the essential elements are B,

Ca, Co, Cr, Cu, Fe, K, Mg, Mn, b, §, Se,

V, and Zn. Near urban industrial areas,
around mining operations, and along
highways, soils often absorb by-products
with heavy metals, including As, Ba, Cd,
Cr, Cu, Hg, Ni, Pb, and Zn. Researchers
need to know the variation in chemical
elements contained in soils to predict
which areas might require amendments.
In areas with contaminated soils, we
need to know the variability in con-
centrations of naturally occurring ele-
ments in that area to develop reasonable
cleanup objectives. For detailed discus-
sions of soil chemistry and processes
and the behavior of metals in soils, see
Bohn et al. (1979) or Alloway (1990).

This report serves as a compendium of
chemical composition values of Illinois
soils. It is based on studies conducted
from 1998 to 2005 by the Illinois State
Geological Survey (ISGS). An earlier
report by Zhang and Frost (2002) pro-
vided compositional data on 94 soil sam-
ples, but their results were not presented
in tabular form usable to researchers. The
results of a study by Dreher and Follmer
were published in a series of seven
open-file progress reports (Dreher et al.
2002, 2003a, 2003b; Dreher and Follmer
2004a, 2004b, 2004c, 2005), referred to

hereafter as the Dreher and Follmer
Series. Detailed discussion of the litera-
ture concerning soil formation and the
chemical characteristics of soils is given
in the Dreher and Follmer Series, and the
Hg contents of 101 of the 137 soil cores
collected in that study are discussed in
Dreher and Follmer (2004d). However,
their results were not combined into a
single final report that included both
analytical results and statistical sum-
maries. In 2013, the U.S. Geological
Survey (USGS) reported geochemical
data on soils of the United States (Smith
et al. 2013), and the present compendium
includes those results for 88 soil cores
collected in Illinois. The 53 elements
reported herein are listed in Figure 1. The
goal of the present publication is to pro-
vide a compilation of the chemical com-
position of more than 1,200 soil samples
collected from across Illinois.'

METHODS AND RESULTS

Illinois Department of Transpor-
tation-Sponsored Background
Illinois Soils (Zhang and Frost
2002)

In conjunction with the Illinois Depart-
ment of Transportation property
assessments project, the ISGS collected
baseline information on naturally occur-
ring concentrations of elements in soils
starting in 1992. The project was designed
to collect data that would distinguish
between the concentrations of metals
representing natural conditions and
those resulting from human activities.
The locations of the 94 soil samples col-
lected in Illinois are shown in Figure 2.
The samples were collected by using soil
probes, and composite samples of the

A and B soil horizons were made in the
field. Subsamples were retained from
depths of 4-8 in. (0.1-0.2 m) and 28-32
in. (0.7-0.8 m) below the surface. The
composite soil samples were air-dried,
disaggregated, riffle-split, and then
crushed to pass a 2-mm sieve. A split of
the sample was ground using an SPEX
8505 alumina ceramic grinding con-
tainer (SPEX SamplePrep, Metuchen,
NJ) in an SPEX 8500 Shatterbox to pass a
149-pm sieve.

Tabular data in electronic format are available for Appendixes 1-6 from the Illinois Geospatial Data Clearinghouse (https://clearinghouse.isgs.
illinois.edu/data/geology/circular-590-inorganic-chemical-composition-of-illinois-soils).
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Figure 2 Site locations of soil samples collected in 1992 (Zhang and Frost 2002).

The following major, minor, and trace
element concentrations of the soil
samples were determined by using vari-
ous analytical techniques: Al, Ba, Ca,
Fe, K, Mg, Mn, Na, P, Si, Sr, and Ti were
determined by X-ray fluorescence (XRF)
spectrometry; As, Br, Ce, Co, Cr, Cs, Dy,
Eu, Ga, Hf, La, Lu, Rb, Sb, Sc, Se, Sm,

Ta, Tb, Th, U, and Yb were determined
by instrumental neutron activation
analysis (INAA); Cd, Cu, Li, Ni, Pb, and
Zn were determined by atomic absorp-
tion (AA); Ag, B, Be, T1, and V were
determined by optical emission spec-
trography (OES); and total, inorganic,
and organic carbon were determined by
coulometric titration. Loss on ignition
was determined gravimetrically. The
analytical techniques are described in
detail in Zhang and Frost (2002).

The soil chemical analysis results, core
identification (ID) numbers, locations,
field ID numbers, and depths of the
subsamples collected are presented in
Appendix 1. Also presented in Appendix
1 are six quality assurance/quality con-
trol (QA/QC) replicate samples that were

included in the study to evaluate the
precision of the results.

Table 1 provides a summary of the
number of samples (n) above the detec-
tion limits (DL), means, and ranges

of concentrations of the A and B soil
horizons adapted from Zhang and Frost
(2002). Various samples were omit-

ted from the statistical analysis for the
following reasons: samples R18446 to
R18449 were collected at the same loca-
tion as R18450 and R18451; samples
R18458 and R18450 were not considered
background samples because the core
was collected in the town of Lincoln,
Illinois; samples R18455 and R18456
were mixtures of A and B horizons; and
sample R19376 contained materials
from an old mine site.

Regional distribution patterns of soil
elemental concentrations as well as
concentration variations between the A
and B horizons are discussed in Zhang
and Frost (2002). A number of trace ele-
ments of environmental concern had
concentrations that were lower than the
DL of the methods. These included all

samples for Ag (1 mg/kg) and Cd (4 mg/
kg). Selenium (1 mg/kg) was detected in
15 samples. The greatest concentration
of Se in the A horizon samples was 2.6
mg/kg, and the greatest in the B horizon
samples was 2.2 mg/kg.

Statewide Soil Collection
(Dreher and Follmer Series)

Soil cores were collected from 1998 to
2003 on a systematic 20-mi (32-km)
rectangular grid by using a Gidding
hydraulically operated coring device.
The cores were briefly described in the
field, divided into roughly 2-ft (0.6-m)
segments, wrapped in plastic and alu-
minum foil, and returned to the labora-
tory for further processing. American
Petroleum Institute (API) numbers, core
ID numbers, county, soil type, location
information in latitude and longitude,
elevation, depth of cores, dates of col-
lection, and number of subsamples ana-
lyzed are listed in Appendix 2. Location
and elevation information were deter-
mined by GPS. The locations of the 137
soil cores collected in Illinois are shown
in Figure 3.

The soils were unwrapped in the labora-
tory and described in detail. The core ID
number, county, soil texture, soil type,
soil association, and land use are listed in
Appendix 3. The complete field descrip-
tions of the cores are available from the
ISGS Geological Records Unit.

Approximately six subsamples were
removed from each core to represent
the major horizons encountered in each
core. In total, 820 samples were chemi-
cally characterized. The samples were
disaggregated and then split for further
analysis. Soil texture and soil pH were
determined on one split. The sample ID
number; county; depth interval; horizon;
sand, silt, and clay concentrations; and
soil texture are listed in Appendix 4.

A second subsample was ground in

an SPEX Shatterbox to pass through a
208-pm sieve for chemical analysis. The
following elemental concentrations were
determined: Al, Ba, Ca, Cr, Cu, Fe, K, Mg,
Mn, Na, Ni, P, Pb, Rb, Si, Sr, Ti, V, Zn, and
Zr were determined by XRF; Hg was
determined by cold-vapor AA (CVAA);
and total, inorganic, and organic carbon

Illinois State Geological Survey
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Table 1 Mean, range, and number of samples above the detection limits (DL) in A and B horizons of lllinois soils'

A horizon (0.1-0.2 m) B horizon (0.7-0.8 m)
Element n>DL Mean Minimum  Maximum n>DL Mean Minimum  Maximum
SiO, (%) 90 75.16 56.81 90.34 89 70.85 41.97 91.63
AlLO, (%) 90 9.56 3.84 17.03 89 11.47 3.83 15.28
Fe,O, (%) 90 3.38 1.06 787 89 4.62 1.01 6.26
MgO (%) 90 0.85 0.20 3.13 89 1.58 0.19 775
CaO (%) 90 0.93 0.1 4.59 89 1.74 0.17 15.40
Na,O (%) 90 0.98 0.58 1.63 89 0.93 0.42 1.66
K,O (%) 90 212 1.24 3.98 89 2.20 0.93 4.18
TiO, (%) 90 0.70 0.18 0.87 89 0.67 0.17 0.84
P,O, (%) 90 0.13 0.05 0.28 89 0.10 0.04 0.27
MnO (%) 90 0.12 0.02 0.30 89 0.09 0.02 0.34
LOI (%) 90 5.57 1.18 15.53 89 5.23 0.59 1.86
Total C (%) 90 1.97 0.50 752 89 1.04 0.20 5.42
Inorganic C (%) 90 0.15 0.02 1.49 89 0.47 0.01 4.43
Organic C (%) 90 1.82 0.48 6.92 89 0.58 0.02 4.36
As 90 8.7 1.6 170 89 11.1 19 21.0
B 90 447 170 70.0 88 46 <10 79
Ba 90 565 245 805 89 535 210 935
Be 75 1.4 <10 2.8 78 1.5 <1.0 2.8
Br 90 6.7 2.2 15.0 88 5.1 1.0 15.0
Ce 90 66 16 87 89 70 17 104
Co 90 10.7 2.8 21.0 89 1.5 2.6 20.0
Cr 90 56 19 91 89 63 13 80
Cs 90 3.1 0.7 76 89 4.1 0.8 7.8
Cu 90 28 8 69 89 33 12 73
Dy 90 4.5 1.1 7.0 89 4.8 1.3 7.8
Eu 90 1.1 0.3 17 89 1.2 0.3 1.9
Ga 90 11.1 5.5 21.0 89 13.5 4.3 19.0
Hf 90 10.2 2.6 14.0 89 8.8 3.0 13.0
La 90 32.5 8.9 46 89 34 9.5 48
Li 90 18.5 3.0 74 89 23.3 3.0 53.4
Lu 90 0.45 0.15 0.56 89 0.47 0.16 0.65
Ni 22 22 <20 53 45 24 <10 63
Pb 87 27 <10 250 84 23 <10 106
Rb 90 80 34 140 89 81 36 150
Sb 90 0.9 0.2 2.0 89 1.0 0.2 2.0
Sc 90 8.0 1.9 19.0 89 10.2 1.9 15.0
Sm 90 5.1 1.3 8.2 89 5.8 1.4 8.8
Sr 90 103 55 165 89 109 60 390
Ta 90 0.91 0.19 1.10 89 0.88 0.21 1.10
Tb 90 0.74 0.20 1.10 89 0.80 0.20 1.30
Th 90 8.9 2.0 12.0 89 9.6 2.2 12.0
T 74 1.4 <1 3.0 70 1.3 <1 3.0
U 89 3.4 <15 6.1 88 3.4 <15 6.7
\Y 90 84.6 22 260 89 106 20 183
Yb 90 2.7 0.8 3.5 89 2.8 0.7 4.0
Zn 90 72.6 19 258 89 715 170 144

"Adapted from Zhang and Frost (2002). All values are in milligrams per kilogram (mg/kg) unless otherwise noted. Detection
limits not provided in Zhang and Frost (2002). n, number of samples; LOI, loss on ignition.
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Figure 3 Core locations and years the soil cores were collected for the Dreher
and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and Follmer
2004a, 2004b, 2004c, 2005). The numbers represent sample identification num-
bers. Results from this series of studies are presented in Appendixes 2-5.

were determined by coulometric titra-
tion. The laboratory number, sample ID
number, county, horizon, depth interval,
pH, and elemental concentrations are
listed in Appendix 5. Details for all pro-
cedures can be found in the Dreher and
Follmer Series reports.

Quality assurance/quality control
results were not reported in the Dreher
and Follmer Series reports. However,
during the first 2 years of the project,
QA/QCresults were determined by XRF
from unpublished results (Zhang 2002).
Accuracy values relative to National
Institute of Standards & Technology
Standard Reference Material (NIST
SRM) 2709, San Joaquin Soil concentra-
tions, are given in Table 2 along with the
DL for each.

Results of QA/QC for Hg soil analysis are
shown in Table 3 (Dreher and Follmer
2004d). Accuracy values relative to
Canadian Certified Reference Program
soils (§O-2, SO-3, SO-4) and NIST SRM
2709 are given. The DL of the method is
approximately 2 pg/kg.

Tables 4 and 5 provide a summary of
the number of samples above the DL,
means, and ranges of concentrations
for all the samples, as well as for the A-,
B-, and C-horizon soils adapted from
the Dreher and Follmer Series. Because
of the occurrence of coal, asphalt, or
both in core 122 (collected at the end of
an abandoned roadbed), data from the
upper three samples (0.0-0.6 m) of this
core were excluded from the calcula-
tion of means and ranges of element
contents.

DISCUSSION

Direct comparisons of the results of

the two studies have some limitations
because of the different analytical tech-
niques used. The study by Zhang and
Frost (2002) included AA, INAA, and
OES techniques, which have lower DL
and better precision for low concentra-
tions of trace elements compared with
XRF, which was used in the Dreher and
Follmer Series reports. Tables 6 and 7
list the mean, median, range, and lower
and upper quartile concentrations of
elements in the uppermost intervals
analyzed in the two studies.

Illinois State Geological Survey
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Table 2 Quality assurance/quality control results relative to NIST SRM 2709
by X-ray fluorescence spectrometry analyzed during the first 2 years of the

project’

Element Certified value Determined value n DL
SiO, (%) 63.45 + 0.49 62.9+0.3 23 0.01
Al,O, (%) 1417 £ 0.11 155+0.3 23 0.10
Fe,O, (%) 5.00 + 0.16 5.73+0.21 23 0.01
MgO (%) 2.50 +0.08 2.40 £ 0.04 23 0.05
CaO (%) 2.64 + 0.07 2.64 +0.03 23 0.01
Na,O (%) 1.56 + 0.04 1.36 + 0.07 23 0.1
K,O (%) 2.44 + 0.07 2.41+£0.03 23 0.05
TiO, (%) 0.57 + 0.04 0.55 +0.02 23 0.01
P,O, (%) 0.14 £ 0.01 0.15+ 0.01 23 0.01
MnO (%) 0.07 + 0.01 0.08 + 0.003 23 0.01
Ba 968 + 40 998 + 67 23 100

Cr 130+ 4 114 £ 11 15 5
Cu 346+0.7 3712 15 5

Ni 88+5 56 + 3.8 15 5
Pb 189+ 0.5 20+ 0.8 15 5
Rb 96* 100 + 3 15 5

Sr 231 +2 250 + 11 23 50

Vv 112+5 101 £ 4 15 35
Zn 106 + 3 108 + 4 15 5

Zr 160* 139+ 4 23 50

"Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and Follmer
20044a, 2004b, 2004c, 2005) and Zhang and Frost (2002). An asterisk (*) indicates
noncertified values. All values are in milligrams per kilograms (mg/kg) unless otherwise
noted. NIST SRM, National Institute of Standards & Technology Standard Reference
Material; n, number of samples; DL, detection limits.

Table 3 Quality assurance/quality control results for Hg analysis in four
reference materials'

Material Certified value (ug/kg) Determined value (ug/kg) n
SO-2 82+9 928+5.4 19
SO-3 177 15.8+2.8 14
SO-4 30+6 28.2+6.8 14
NIST SRM 2709 1,400 + 80 1,418 + 41 44

'Dreher and Follmer (2004d). n, number of samples; SO-2, SO-3, SO-4, Canadian
Certified Reference Program soils; NIST SRM, National Institute of Standards &
Technology Standard Reference Material.
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Table 4 Mean, range, detection limits (DL), and number of samples above the DL in all samples and in the A horizon of lllinois soils'

All samples A horizon (0.1-0.2 m)
Element DL n>DL Mean Minimum  Maximum n>DL Mean Minimum Maximum
Sand (%) 816 15.29 0.05 96.04 239 13.10 0.31 91.14
Silt (%) 816 59.24 1.02 89.66 239 63.66 2.24 86.38
Clay (%) 816 25.44 0.40 80.77 239 23.08 2.60 42.24
SiO, (%) 0.01 817 72.50 28.44 98.80 239 75.41 58.92 98.80
ALO, (%) 0.10 817 10.80 2.50 21.10 239 9.86 3.40 16.30
Fe,0, (%) 0.01 817 3.98 0.71 16.40 239 3.37 1.07 6.44
MgO (%) 0.05 816 1.43 <0.05 13.71 239 0.81 0.07 3.81
CaO (%) 0.01 817 1.75 0.12 19.12 239 1.04 0.12 8.73
Na,O (%) 0.10 817 0.86 0.16 1.74 239 0.89 0.45 1.45
K,O (%) 0.05 817 2.09 0.72 4.82 239 1.99 1.08 3.07
TiO, (%) 0.01 817 0.66 0.07 1.08 239 0.69 0.09 1.08
PO, (%) 0.01 817 0.11 0.02 0.36 239 0.14 0.04 0.36
MnO (%) 0.01 816 0.10 0.01 0.78 238 0.12 <0.02 0.50
Total C (%) 0.01 817 1.28 0.05 14.16 239 1.75 0.17 746
Inorganic C (%) 0.01 816 0.47 <0.01 7.88 239 0.14 0.01 1.99
Organic C (%) 0.01 816 0.81 <0.01 13.98 239 1.61 0.12 6.53
pH 816 6.55 3.57 8.71 239 6.36 419 8.17
Ba 100 809 546 <100 1,467 237 571 <100 1,448
Cr 5 781 85 <5 756 223 77 <5 756
Cu 5 806 26 <5 133 234 25 <5 53
Hg (ug/kg) 2 810 30 <2 124 239 36 0.08 124
Ni 5 768 25 <5 129 218 20 <5 51
Pb 5 807 21 <5 147 235 24 <5 147
Rb 5 809 77 20 191 235 75 24 152
Sr 50 816 125 <50 255 239 123 67 201
\" 35 809 84 <35 172 228 79 <35 127
Zn 5 809 68 <5 209 235 68 <5 209
Zr 50 816 313 53 586 239 350 69 586

'Adapted from the Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and Follmer 2004a, 2004b, 2004c, 2005). All values
are in milligrams per kilogram (mg/kg) unless otherwise noted. n, number of samples.
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Table 5 Mean, range, and number of samples above the detection limits (DL) in the B and C horizons of lllinois soils’

B horizon (0.7-0.8 m) C horizon (~1.3 m depth)

Element n>DL Mean Minimum Maximum n>DL Mean Minimum  Maximum
Sand (%) 306 1.77 0.20 95.42 104 23.42 0.22 96.04
Silt (%) 306 58.02 2.94 81.96 104 58.12 1.02 89.66
Clay (%) 306 30.12 0.40 74.07 104 18.46 1.10 51.28
SiO, (%) 306 72.39 52.09 92.20 104 70.09 28.44 93.60
AlLO, (%) 306 12.27 3.06 21.10 104 9.33 2.50 15.82
Fe,O, (%) 306 4.73 1.16 16.40 104 3.32 0.71 778
MgO (%) 306 1.18 0.06 6.72 104 2.55 0.08 13.71
CaO (%) 306 1.04 0.13 12.11 104 3.73 0.12 19.12
Na,O (%) 306 0.87 0.21 1.50 104 0.92 0.16 1.74
K,O (%) 306 2.09 1.02 4.53 104 2.08 0.72 4.75
TiO, (%) 306 0.68 0.10 1.05 104 0.56 0.07 0.93
P,O, (%) 306 0.10 0.03 0.33 104 0.10 0.03 0.23
MnO (%) 306 0.10 0.02 0.78 104 0.08 0.02 0.19
Total C (%) 306 0.69 0.05 779 104 1.63 0.06 8.24
Inorganic C (%) 305 0.17 <0.01 4.24 104 1.28 0.01 7.88
Organic C (%) 306 0.52 0.04 5.22 103 0.35 0.02 3.06
pH 306 6.31 3.74 8.22 104 731 3.98 8.71
Ba 306 583 108 1,467 103 470 <100 1,211

Cr 302 99 <5 441 96 79 <5 373
Cu 304 29 <5 80 101 24 <5 133
Hg (pg/kg) 302 37 <2 101 102 24 <2 71

Ni 301 30 <5 129 100 23 <5 71

Pb 304 20 <5 107 102 16 <5 28
Rb 304 81 34 177 103 69 20 179

Sr 306 126 74 219 104 133 64 255

\Y 298 97 <35 172 89 77 <35 128
Zn 304 73 <5 198 103 56 <5 112

Zr 306 316 63 543 104 279 53 569

"Adapted from the Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and Follmer 2004a, 2004b, 2004c, 2005). All values
are in milligrams per kilogram (mg/kg) unless otherwise noted. n, number of samples.
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Table 6 Comparison of mean, median, range, and lower and upper quartile concentrations of major elements in the
uppermost intervals of soil cores’

Element (%) Mean Median Minimum Maximum Lower quartile  Upper quartile
Zhang and Frost, A horizon (0.1-0.2 m), n = 90
SiO, 75.16 75.65 56.8 90.34 72.61 78.55
ALO, 9.56 9.51 3.84 17.03 8.72 10.31
Fe,O, 3.38 3.29 1.06 787 2.73 3.68
MgO 0.84 0.71 0.01 3.13 0.55 0.94
CaO 0.93 0.73 0.11 4.59 0.51 1.00
Na,O 0.98 0.98 0.58 1.63 0.86 1.11
K,0 212 212 0.18 3.98 1.93 2.25
TiO, 0.70 0.73 1.18 0.87 0.67 0.77
P,O, 0.13 0.12 0.05 0.28 0.09 0.15
MnO 0.12 0.12 0.02 0.30 0.09 0.14
Total C 1.96 1.59 0.50 752 1.07 2.83
Inorganic C 0.15 0.05 0.02 1.49 0.03 0.16
Organic C 1.82 1.52 0.48 6.92 1.01 2.41

Dreher and Follmer Series, top interval (0-0.3 m), n = 136

SiO, 75.12 75.33 53.40 98.80 71.80 78.73
ALO, 9.51 9.58 3.60 14.80 8.00 10.86
Fe,O, 3.23 3.19 122 5.93 2.56 3.86
MgO 0.83 0.76 0.07 3.81 0.46 1.10
CaO 1.29 0.92 0.18 12.11 0.67 1.33
Na,O 0.89 0.90 0.45 1.23 0.78 1.00
K,0 2.01 2.01 1.11 2.95 1.86 2.13
TiO, 0.69 0.71 0.18 1.04 0.63 0.77
PO, 0.15 0.14 0.05 0.36 0.11 0.17
MnO 0.13 0.11 0.02 0.50 0.08 0.15
Total C 2.08 1.85 0.44 779 1.31 2.61
Inorganic C 0.21 0.09 0.02 2.57 0.05 0.18
Organic C 1.88 1.68 0.41 6.27 117 2.29

Zhang and Frost (2002) and Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and Follmer 2004a, 2004b, 2004c,
2005). n, number of samples.
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Table 7 Comparison of mean, median, range, and lower and upper quartile concentrations of
trace elements in the uppermost intervals of soil cores!

Element Mean Median  Minimum Maximum Lower quartile  Upper quartile
Zhang and Frost, A horizon (0.1-0.2 m), n =90

As 8.7 8.3 1.6 17 7.0 10.0
Ba 565 582 245 805 490 640
Be 14 1.3 <1 2.8 1.1 1.6
Cr 56 58 19 91 53 61
Cu 28 25 8 69 19 33
Ni 22 18 <20 53 16 28
Pb 27 20 <10 250 16 31
Rb 80 77 34 140 70 87
Sb 0.9 0.9 0.2 2.0 0.8 1.1
Sr 103 100 55 165 90 115
Tl 14 1.0 <1 3.0 1.0 2.0
\ 85 82 22 260 66 95
Zn 73 64 19 258 47 87

Dreher and Follmer Series, top interval (0.0-0.3 m), n = 136

Ba 570 576 140 1,216 442 684
Cr 71 60 <5 633 33 94
Cu 24 23 <5 53 20 28
Hg (u/kg) 35 30 8 123 25 40
Ni 20 21 <5 49 9 28
Pb 27 22 <5 147 19 28
Rb 74 72 24 138 59 89
Sr 123 123 67 179 111 136
Vv 77 74 <35 17 67 88
Zn 71 67 7 209 50 88

'Zhang and Frost (2002) and Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b; Dreher and
Follmer 2004a, 2004b, 2004c, 2005). All values are in milligrams per kilogram (mg/kg) unless otherwise
noted. n, number of samples; ND, not determined.
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The USGS deemed there was a criti-

cal need to create a data set that would
provide knowledge about the concentra-
tions and spatial distribution of natu-
rally occurring elements in soils of the
United States (Smith et al. 2013). Soil
samples were collected on a random grid
of approximately one sample per 1,600
km (994 mi). In total, 4,857 target sites
were established. Soils were collected

in the most representative geomorphic
setting within 1 km? (0.39 mi?) of the
target area and obvious contaminated
areas were avoided, including proximity
to highways, buildings, and active major
industrial areas. The landscape and land
use were recorded for each site. A soil
sample was collected at the surface (0-5
cm), a composite sample was made of
the A horizon (~0-20 cm), and a deeper
composite sample was made of the C
horizon (depth of ~1.3 m). The major-

ity of the 45 major and trace elements
were determined by inductively coupled
plasma-mass spectrometry by using a
near total digestion (see Table 8). Arsenic
and Se were determined by hydride gen-
eration absorption spectrometry and Hg
was determined by CVAA. Total carbon
was determined with an automated
carbon analyzer. Inorganic carbon con-
centration was calculated from miner-
alogical data for the carbonate minerals
calcite, dolomite, and aragonite. Quality
assurance/quality control tables of con-
centrations determined on an internal
project standard as well as the coeftfi-
cients of variation from analytical dupli-
cates are available in Smith et al. (2013;
see Tables 6 and 7).

The soil geochemical data from the
nationwide USGS study are available in
downloadable tables (Smith et al. 2013).
The 88 locations sampled in Illinois are
shown in Figure 4. The geochemical data
for Illinois are presented in Appendix

6. The results have been combined so
that the three intervals sampled for each
core are listed together and the results
are sorted by county. The lower limits of
detection; number of samples above the
detection limits; and mean, minimum,
and maximum concentrations for each
of the three sampling intervals for Illi-
nois soils are presented in Table 8. The
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Figure 4 Core locations of lllinois soils sampled by the U.S. Geological Survey
(Smith et al. 2013).
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Table 8 Lower limits of detection (LLD), mean, range, and number of samples above the detection limits (DL) in the surface, A
horizon, and C horizon of lllinois soils'

Surface (0-5 cm) A horizon (~0—20 cm) C horizon (~1.3 m depth)
n> n> n>

Element LLD DL Mean Min Max DL Mean Min Max DL Mean Min Max
ALO, (%) 0.02 88 8.04 4.04 11.62 88 8.18 4.00 12.01 88 9.50 3.66 17.08
Fe,O, (%) 0.01 88 2.82 1.33 6.44 88 2.88 110  12.10 88 3.63 0.44 8.55
MgO (%) 0.02 88 0.87 0.30 3.98 88 0.81 0.30 3.60 88 2.05 0.15 9.37
CaO (%) 0.01 88 140 0.34 10.35 88 1.31 0.22 928 88 2.63 0.35 15.11
NaO (%) 0.01 88 0.89 0.38 1.39 88 0.89 0.35 140 88 0.90 0.24 1.59
K,O (%) 0.01 88 193 124 3.02 88 1.92 0.84 260 88 2.04 1.07 3.60
TiO, (%) 0.02 88 0.46 0.15 0.65 88 0.46 0.15 0.63 88 0.47 0.05 0.73
S0, (%) 0.02 88 114 0.37 1.62 88 0.13 0.05 167 86 0.07 0.02 0.22
P,O, (%) 0.01 88 0.22 0.06 0.73 88 0.20 0.04 0.76 88 0.10 0.01 0.26
MnO (%) 0.006 88 0.10 0.02 0.24 88 0.10 0.00 0.30 88 0.08 0.00 0.33
Total C (%) 0.01 * * * * 88 2.83 0.89 23.00 88 1.1 0.06 5.77
Inorganic C (%) 0.2 * * * * 21 0.61 0.10 220 37 1.91 0.10 5.80
Organic C (%) 0.01 * * * * 88 2.68 0.89 23.00 79 0.36 0.00 3.80
Ag 1 0 <1 0 <1 0 <1
As 0.6 88 75 2.3 21.6 88 75 2.0 176 88 7.8 1.3 170
Ba 5 88 527 314 731 88 543 329 784 88 502 288 806
Be 0.1 88 1.2 0.6 2.9 88 1.3 0.6 4.4 87 14 0.4 2.9
Bi 0.04 87 0.18 0.05 0.33 88 0.18 0.06 0.31 86 0.18 0.07 0.38
Cd 0.1 85 0.3 0.1 2.3 84 0.3 0.1 2.8 68 0.2 0.1 0.6
Ce 0.05 88 541 170 77.0 88 55.3 18.7 76.4 88 557 1.9 875
Co 0.1 88 9.7 2.8 16.7 88 10.1 3.4 175 88 10.8 1.6 24.7
Cr 1 88 40 10 67 88 39 10 75 88 36 3 68
Cs 5 6 5 5 6 8 6 5 7 22 6 5 8
Cu 0.5 88 19.1 5.1 54.5 88 20.1 6.9 166.0 88 19.5 2.9 379
Ga 0.05 88 9.6 4.4 15.8 88 10.0 4.2 18.1 88 11.6 4.0 21.5
Hg (ug/kg) 0.01 88 0.04 0.02 0.25 88 0.04 0.02 0.13 85 0.03 0.01 0.17
In 0.02 82 0.03 0.02 0.08 82 0.03 0.02 0.10 85 0.04 0.02 0.08
La 0.5 88 277 8.8 38.8 88 28.0 9.8 36.6 88 285 6.4 40.8
Li 1 88 21.7 6 81 88 21 5 41 88 29 4 63
Mo 0.05 88 1.2 0.3 12.3 88 13 0.3 22.3 88 17 0.1 12.5
Nb 0.1 88 8.8 2.3 12.1 88 9.2 2.5 11.5 88 8.7 1.0 12.7
Ni 0.5 88 16.9 5.8 42.6 88 16.6 6.6 40.5 88 25.1 4.2 60.7
Pb 0.5 88 264 14.0 108.0 88 26.2 15.1 75.9 88 17.0 6.3 30.2
Rb 0.2 88 673 33.1 109.0 88 71.3 29.5 113.0 88 71.4 34.0 123.0
Sb 0.05 88 0.7 0.2 2.2 88 0.8 0.3 9.1 88 0.6 0.1 14
Sc 0.1 88 6.0 2.1 11.1 88 6.3 2.2 11.8 88 8.0 1.1 16.4
Se 0.2 81 0.5 0.2 1.7 85 0.5 0.2 2.8 21 0.3 0.2 0.6
Sn 0.1 88 1.6 0.7 6.0 88 1.6 0.8 4.5 88 14 0.2 71
Sr 0.5 88 104.0 722 364.0 88 105.0 73.8 343.0 88 108.8 58.2 184.0
Te 0.1 0 <0.1 0 <0.1 2 0.1 <0.1 0.1
Th 0.2 88 8.7 2.3 11.5 88 8.7 2.5 11.1 88 8.5 14 12.7
Tl 0.1 88 0.5 0.2 1.1 88 0.5 0.3 14 88 0.6 0.2 1.5
U 0.1 88 2.7 0.7 4.5 88 2.8 0.8 6.3 88 2.5 0.4 5.1
Vv 1 88 55 19 96 88 57 21 89 88 68 9 148
w 0.1 88 0.9 0.2 1.5 88 1.0 0.3 1.5 87 0.9 0.1 2.1
Y 0.1 88 15.7 6.1 28.4 88 16.4 74 24.9 88 19.6 3.0 451
Zn 1 88 82 27 301 88 80 29 288 88 61 9 161

'Adapted from Smith et al. (2013). An asterisk (*) indicates not measured in the 0- to 5-cm sampling interval. All values are in milligrams per kilogram
(mg/kg) unless otherwise noted. n, number of samples.
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Table 9 Combined results of the mean, range, and number of samples above the detection limits (DL) in the A horizon of

Illinois soils!

USGS Zhang and Frost Dreher and Follmer Series

n> n> n>

Element DL Mean Min Max DL Mean Min Max DL Mean Min Max
ALO, (%) 88 8.18 4.00 12.01 90 956 3.84 1703 239 9.86 3.40 16.30
Fe,O, (%) 88 2.88 110 12.10 90 3.38 1.06 787 239 3.37 107 6.44
MgO (%) 88 0.81 0.30 3.60 90 0.85 0.20 3.13 239 0.81 0.07 3.81
CaO (%) 88 1.31 0.22 9.28 90 0.93 0.11 4.59 239 104 0.12 8.73
NaO (%) 88 0.89 0.35 1.40 90 0.99 0.58 163 239 0.89 045 145
K,O (%) 88 1.92 0.84 2.60 90 2.12 124 398 239 199 108 3.07
TiO, (%) 88 0.46 0.15 0.63 90 0.70 0.18 0.87 239 0.69 0.09 108
SO, (%) 88 0.13 0.05 1.67 90
P,O, (%) 88 0.20 0.04 0.76 90 0.13 0.05 0.28 239 0.14 0.04 0.36
MnO (%) 88 0.10 0.00 0.30 90 0.12 0.02 0.30 239 0.12 <0.02 0.50
Total C (%) 88 2.83 0.89 23.00 90 197 0.50 752 239 173 0.17 707
Inorganic C (%) 21 0.61 0.10 2.20 90 0.15 0.02 149 239 0.15 0.01 2.07
Organic C (%) 88 2.68 0.89 23.00 90 182 048 6.92 239 159 0.12 6.27
Ag 0 <1 0 <«
As 88 7.5 2.0 17.6 90 8.7 1.6 17.0
B 90 447 170 70.0
Ba 88 543 329 784 90 565 24 805 237 571 <100 1,448
Be 88 1.3 0.6 4.4 75 14 <1 2.8
Bi 88 0.18 0.06 0.31
Cd 84 0.3 0.1 2.8 0 <4
Ce 88 55.3 18.7 76.4 90 66.0 16.0 87.0
Co 88 10.1 3.4 175 90 10.7 2.8 21.0
Cr 88 39 10 75 90 56 19 91 223 77 <5 756
Cs 8 6 5 7 90 3.1 0.7 8
Cu 88 20.1 6.9 166.0 90 28.0 8.0 69.0 234 25.0 <5 53.0
Ga 88 10.0 4.2 18.1 90 11.1 55 21.0
Hg (ug/kg) 88 0.04 0.02 0.13 239 0.03 0.01 0.12
In 82 0.03 0.02 0.10
La 88 28.0 9.8 36.6 90 32.5 8.9 46.0
Li 88 21 5 41 90 19 3 74
Mo 88 1.3 0.3 22.3
Nb 88 9.2 2.5 115
Ni 88 16.6 6.6 40.5 22 22.0 <20 53.0 218 20.0 <5 51.0
Pb 88 26.2 15.1 75.9 87 270 <10 250.0 235 240 <5 1470
Rb 88 71.3 29.5 113.0 90 80.0 34.0 140.0 235 75.0 24.0 152.0
Sb 88 0.8 0.3 9.1 90 0.9 0.2 2.0
Sc 88 6.3 2.2 11.8 90 8.0 1.9 19.0
Se 85 0.5 0.2 2.8 8 12 <1 2.6
Sn 88 1.6 0.8 4.5
Sr 88 105.0 73.8 343.0 90 103.0 55.0 165.0 239 123.0 670 201.0
Th 88 8.7 25 1.1 90 8.9 2.0 12.0
Tl 88 0.5 0.3 14 74 14 <1
U 88 2.8 0.8 6.3 89 3.4 <15 6.1
Y 88 57 21 89 90 85 22 260 228 79 <35 127
W 88 1.0 0.3 15
Y 88 16.4 7.4 24.9
Zn 88 80 29 288 90 73 19 258 239 68 <5 209

'U.S. Geological Survey (Smith et al.2013), Zhang and Frost (2002), and Dreher and Follmer Series (Dreher et al. 2002, 2003a, 2003b;
Dreher and Follmer 2004a, 2004b, 2004c, 2005). All values are in milligrams per kilogram (mg/kg) unless otherwise noted. n, number of

samples.
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combined results for A-horizon Illinois
soils from the three studies (Zhang and
Frost 2002; Dreher and Follmer Series;
Smith et al. 2013) are summarized in
Table 9.

In general, few differences in concen-
tration were found between the 0- to
5-cm interval and the A horizon, with
the exception of SO, which was much
higher in the 0- to 5-cm interval. For the
A-horizon soils, the concentrations were
similar across the three studies. How-
ever, the mean concentrations of CaO;
P,0,; and total, inorganic, and organic
carbon were higher in the USGS study
than in the other two studies, whereas
the mean concentrations of Cr, Cu, Ni,
TiO,, and V were lower. This difference
could have been due in part to the ana-
lytical techniques used.

Box and whisker plots of the concentra-
tions of AL,O,, As, Ba, CaO, Cr, Cu, Fe,0,,
Hg, K,0, MgO, MnO, Na,O, Ni, organic
C, P,0,, Pb, Rb, Sr, TiO,, and Zn for all
soil intervals are shown in Appendix

7 (Zhang and Frost 2002; Dreher and
Follmer Series; Smith et al. 2013). The
symbol z in the plots refers to Zhang
and Frost (2002), the symbol d refers to
the Dreher and Follmer Series, and the
symbol u refers to Smith et al. (2013). In
general, the median and 25% and 75%
quartile concentrations are similar for
the three studies. Maximum concen-
trations of As, Cu, Fe,0,, Hg, MnO, Ni,
organic C, P,0,, and Pb generally varied
from 2 to 3 times between the three data
sets. The Cr distribution determined in
the Dreher and Follmer Series showed
35 samples with concentrations greater
than 200 mg/kg and 200 samples with
concentrations greater than 100 mg/

kg. In contrast, concentrations of Cr

did not exceed 100 mg/kg in Zhang and
Frost (2002) and Smith et al. (2013). The
frequent erratic distribution of Cr in
soil cores was noted in the Dreher and
Follmer Series, in which unusually high
Cr contents were observed.

Selected soil concentrations determined
by Jones (1986, 1989, 2002) and the I1li-
nois Environmental Protection Agency
(TEPA 1994) are presented in Tables 10
and 11. Surface horizon soils from all
major physiographic regions of Illinois
were included in the studies by Jones

Table 10 Mean, median, and range of Ba, Cd, Rb, and Zn

concentrations in lllinois soils’

Element n Mean Median Minimum  Maximum
Ba 174 613 610 366 1,070
Cd 72 0.28 0.1 0.9
Rb 223 89 40 140
Zn 150 60 10 130

'Jones (1986, 1989, 2002). All values are in milligrams per kilogram (mg/kg).

n, number of samples.

Table 11 Mean, median, and range of elemental concentrations in

llinois soils'

Element n Mean Median Minimum  Maximum
Ag 233 0.84 0.50 <0.06 5.9
As 234 6.7 5.9 0.35 24
Ba 251 130 119 <5 1,720
Be 213 0.7 0.6 <0.02 9.9
Cd 243 1.0 0.5 <0.2 8.2
Cr 261 17 14 <2 151
Cu 254 20 14 1 156
Hg (ukg) 200 110 60 <10 1,670
Ni 252 17 14 <3 135
Pb 267 49 25 5 647
Sb 142 3.7 3.6 0.2 8.6
TI 191 0.6 0.4 0.02 2.8
Vv 214 25 25 <25 80
Zn 246 103 67 <5 798

"lllinois Environmental Protection Agency (1994). All values are in milligrams per
kilogram (mg/kg) unless otherwise noted. n, number of samples.

(1986, 1989, 2002). The IEPA (1994) study
included samples from every county in
Illinois, collected at background loca-
tions that were judged as undisturbed
and unaffected by site-related activities.

Results from the two ISGS studies are
comparable to those from studies by
Jones (1986, 1989, 2002). In contrast, the
IEPA (1994) results show lower values
for Ba, Cr, and V and higher values for
Sb, Pb, and Hg. These results could have
been due to the analytical techniques
used as well as the large number of
samples collected in metropolitan areas
compared with the ISGS studies. Urban
soils may have been affected by anthro-
pogenic activities.

SUMMARY

This report presents results of a com-
prehensive suite of elements in Illinois
soils from three studies. Surface samples
as well as samples from the major soil
horizons are included in tabular form.
Summary tables and graphs are pro-
vided that compare results of the three
studies. In general, the median and 25%
and 75% quartile concentrations are
similar in the three studies. The data can
be used in investigations involving soil
constituents and their concentrations.
In this report, no attempt was made to
discuss geochemical associations of the
elements or to plot the results to estab-
lish regional trends.
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APPENDIX 1—ANALYSIS NUMBER, COUNTY, LOCATION, FIELD IDENTIFICATION, DEPTH,
AND ELEMENTAL CONCENTRATIONS IN ILLINOIS SOILS (ZHANG AND FROST 2002)

Note: The following samples were not included in the statistical analysis: *Samples were collected at the same site 30, 100, and
160 ft west of Route 47; *site was located in the Town of Lincoln; ésamples are a mixture of A and B horizons; "samples are not a

native B horizon—the site contains soil from an old mine site. LOI, loss on ignition.

Analysis no. County Latitude Longitude Field ID Depth (m) SiO, (%) ALO, (%) Fe,0, (%)
R19598 Adams 40.0235 -90.9575 80ADO0408 0.1-0.2 78.10 9.49 3.55
R19599 Adams 40.0235 -90.9575 80AD2832 0.7-0.8 70.88 13.46 5.36
R19600 Adams 40.0947 -91.2823 81AD0408 0.1-0.2 83.96 6.30 1.79
R19601 Adams 40.0947 -91.2823 81AD1822 0.4-0.5 8720 5.77 2.10
R19688 Adams 39.8920 -90.9358 82AD0408 0.1-0.2 71.94 12.10 4.81
R19689 Adams 39.8920 -90.9358 82AD2832 0.7-0.8 73.27 11.91 4.61
R19523 Boone 42.4175 -88.9205 50BO0408 0.1-0.2 79.29 8.95 2.41
R19524 Boone 42.4175 -88.9205 50B02832 0.7-0.8 72.04 12.83 5.06
R19704 Brown 39.8893 -90.6702 90BR0408 0.1-0.2 7718 8.97 2.77
R19705 Brown 39.8893 -90.6702 90BR2832 0.7-0.8 71.73 12.06 5.49
R18790 Bureau 41.3382 -89.2092 21BU0408 0.1-0.2 71.92 10.70 3.66
R18791 Bureau 41.3382 -89.2092 21BU2832 0.7-0.8 73.14 12.17 4.51
R18815 Bureau 41.3920 —-89.4363 25BU0408 0.1-0.2 73.67 10.59 3.41
R18816 Bureau 41.3920 -89.4363 25BU2832 0.7-0.8 71.97 11.85 6.19
R19533 Carroll 42.1398 -90.1642  55CR0408 0.1-0.2 76.78 10.00 3.49
R19534 Carroll 42.1398 -90.1642 55CR2832 0.7-0.8 75.58 10.97 417
R19702 Cass 39.8873 -90.3730  89CS0408 0.1-0.2 68.24 745 2.66
R19703 Cass 39.8873 -90.3730 89CS2832 0.7-0.8 71.93 773 2.88
R18524 Champaign 40.0262 -88.3693 NPS50408 0.1-0.2 70.08 10.63 3.56
R18525 Champaign 40.0262 -88.3693 NPS52832 0.7-0.8 73.59 12.20 4.20
R18821 Champaign 40.3180 -88.1580 28CG0408 0.1-0.2 79.54 7.89 2.63
R18822 Champaign 40.3180 -88.1580 28CG2832 0.7-0.8 7720 10.18 3.85
R18446 *  Champaign (30 ft) 40.2035 -88.3952  01/A0408 0.1-0.2 79.72 8.33 2.54
R18447 *  Champaign (30 ft) 40.2035 -88.3952 01/A2832 0.7-0.8 71.02 12.26 5.24
R18448 * Champaign (100 ft)  40.2035 -88.3952  01/B0408 0.1-0.2 79.68 8.84 2.76
R18449 * Champaign (100 ft)  40.2035 -88.3952 01/B2832 0.7-0.8 75.19 10.51 4.45
R18450 Champaign (160 ft)  40.2035 -88.3952  01/C0408 0.1-0.2 79.79 9.10 2.81
R18451 Champaign (160 ft)  40.2035 -88.3952  01/C2832 0.7-0.8 73.89 12.04 5.17
R18632 Christian 39.3738 -89.0667 CHR10408  0.1-0.2 78.72 8.95 2.81
R18633 Christian 39.3738 -89.0667 CHR12832  0.7-0.8 71.08 13.11 6.08
R19377 Christian 39.5567 -89.2708 32CT0408 0.1-0.2 78.83 8.16 2.35
R19378 Christian 39.5567 -89.2708 32CT3337 0.7-0.8 79.08 9.36 3.06
R19698 Christian 39.6352 -89.4732 87CT0408 0.1-0.2 78.55 8.93 2.64
R19699 Christian 39.6352 -89.4732 87CT2832 0.7-0.8 71.35 12.76 5.45
R19387 Clay 38.6447 -88.6553 37CY0408 0.1-0.2 78.36 9.04 3.67
R19388 Clay 38.6447 -88.6553 37CY2832 0.7-0.8 69.58 14.35 5.61
R19381 Clinton 38.4733 -89.6770  34CL0408 0.1-0.2 80.59 8.29 2.45
R19382 Clinton 38.4733 -89.6770 34CL2832 0.7-0.8 69.89 13.84 5.14
R18634 Coles 39.4690 -88.3410  COL10408 0.1-0.2 7731 9.26 3.39
R18635 Coles 39.4690 -88.3410 COL12832 0.7-0.8 66.76 10.61 5.52
R18792 DeKalb 41.7882 -88.7595 22DK0408 0.1-0.2 74.80 10.12 3.35
R18793 DeKalb 41.7882 -88.7595 22DK2832 0.7-0.8 72.13 11.68 4.61
R19467 DuPage 41.8255 -88.0542 41DU0408 0.1-0.2 56.95 10.47 7.85
R19468 DuPage 41.8255 -88.0542 41DU2630 0.7-0.8 64.79 12.10 6.15
R19469 DuPage 41.9630 —-88.0813  42DU0408 0.1-0.2 73.97 11.20 3.78
R19470 DuPage 41.9630 -88.0813  42DU2529 0.7-0.8 65.29 15.28 6.19
R18693 Franklin 38.0907 -88.9900 18FR0408 0.1-0.2 7772 9.80 3.35
R18694 Franklin 38.0907 -88.9900 18FR2832 0.7-0.8 73.91 12.41 4.60
R18638 Fulton 40.3028 -90.1875 FUL10408 0.1-0.2 73.29 10.21 3.68
R18639 Fulton 40.3028 -90.1875 FUL12832 0.7-0.8 73.67 11.76 5.18
R18644 Fulton 40.2057 -90.3575 FUL20408 0.1-0.2 72.63 11.64 4.67
R18645 Fulton 40.2057 -90.3575  FUL22832 0.7-0.8 6701 9.33 3.81

Analysis Number, County, Location, Field ID, Depth, and SiO, to Fe,O,
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Analysis no. County Latitude Longitude Field ID Depth (m) SiO, (%) ALO, (%) Fe,0, (%)
R19580 Grundy 41.3580 -88.3252 71GY0408 0.1-0.2 75.52 9.20 3.37
R19581 Grundy 41.3580 -88.3252 71GY2226 0.5-0.6 76.99 8.68 6.00
R19566 Hancock 40.2545 -91.1220 69HKO0408 0.1-0.2 7723 9.07 2.79
R19567 Hancock 40.2545 -91.1220 69HK2832 0.7-0.8 69.01 13.70 5.53
R19568 Hancock 40.3378 -91.4350 70HKO0408 0.1-0.2 80.49 8.24 2.36
R19569 Hancock 40.3378 -914350 70HK2832 0.7-0.8 73.64 11.59 4,94
R19562 Henderson 40.8150 -91.0278 67HN0408 0.1-0.2 75.71 8.09 2.44
R19563 Henderson 40.8150 -91.0278 67HN2832 0.7-0.8 79.11 9.13 2.85
R19544 Henry 414313 -90.1147 59HY0408 0.1-0.2 77.30 8.94 2.81
R19545 Henry 41.4313 -90.1147 59HY 2832 0.7-0.8 74.52 1.17 4.14
R19546 Henry 41.3157 -89.8860 60HY0408 0.1-0.2 76.29 10.34 3.38
R19547 Henry 41.3157 -89.8860 60HY2832 0.7-0.8 73.95 11.64 4.65
R19548 Henry 41.2013 -90.1188 61HY0408 0.1-0.2 72.29 11.20 4.47
R19549 Henry 41,2013 -90.1188 61HY2832 0.7-0.8 74.99 9.98 3.98
R18689 Jackson 37.7040 -89.2190 16JK0408 0.1-0.2 7787 9.51 3.12
R18690 Jackson 37.7040 -89.2190 16JK2832 0.7-0.8 72.63 12.69 4.96
R19529 Jo Daviess 42.4483 -90.0473 53JD0408 0.1-0.2 79.21 9.09 2.38
R19530 Jo Daviess 42.4483 -90.0473 53JD2832 0.7-0.8 73.58 12.07 4.65
R19531 Jo Daviess 42.4188 -90.4155  54JD0408 0.1-0.2 73.33 11.09 3.65
R19532 Jo Daviess 42.4188 -90.4155  54JD2832 0.7-0.8 69.42 14.40 5.32
R19519 Kane 41.8633 -88.4242  48KA0408 0.1-0.2 71.93 10.30 3.44
R19520 Kane 41.8633 -88.4242 48KA2832 0.7-0.8 69.90 11.46 4.55
R19582 Kane 41.8078 -88.3223 72KA0408 0.1-0.2 66.68 10.84 4.01
R19583 Kane 41.8078 -88.3223 72KA0913 0.7-0.8 49.78 5.95 2.96
R19473 Kankakee 41.1328 -87.8353 44KK0408 0.1-0.2 82.13 6.86 2.16
R19474 Kankakee 41.1328 -87.8353 44KK2832 0.7-0.8 84.70 6.69 2.62
R19465 Kendall 41.7113 -88.2813  40KL0408 0.1-0.2 69.30 11.68 4.12
R19466 Kendall 41,7113 -88.2813  40KL2832 0.7-0.8 71.28 12.93 4.50
R19586 Knox 40.8078 -90.1485  74KX0408 0.1-0.2 72.38 9.95 3.29
R19587 Knox 40.8078 -90.1485  74KX2832 0.7-0.8 72.75 11.52 3.99
R19588 Knox 40.8022 -90.4072  75KX0408 0.1-0.2 72.61 10.16 3.23
R19589 Knox 40.8022 -90.4072  75KX2832 0.7-0.8 71.02 12.97 4.60
R19584 LaSalle 41.3188 -88.7048  73L.S0408 0.1-0.2 75.59 8.21 2.92
R19585 LaSalle 41.3188 -88.7048 73LS2832 0.7-0.8 78.61 9.13 4.19
R19471 Lake 42.3425 -87.8803 43LK0408 0.1-0.2 74.70 10.30 5.1
R19472 Lake 42.3425 -87.8803 43LK2024 0.4-0.5 66.59 10.10 5.90
R19475 Lake 42.4680 -87.8688 45LK0408 0.1-0.2 70.37 1.1 4.09
R19476 Lake 42.4680 -87.8688 45L.K2832 0.7-0.8 48.05 9.96 4.73
R19477 Lake 42.4625 -87.9917 46LK0408 0.1-0.2 63.38 15.89 7.21
R19478 Lake 42.4625 -87.9917 46LK2832 0.7-0.8 46.11 9.72 4.12
R18788 Livingston 40.7387 -88.5018  20LV0408 0.1-0.2 69.91 11.55 4.31
R18789 Livingston 40.7387 -88.5018  20LVv2832 0.7-0.8 71.50 12.23 4.86
R18458 # Logan 40.1585 -89.3662  04/04-08 0.1-0.2 67.27 10.40 5.44
R18459 # Logan 40.1585 -89.3662  04/28-32 0.7-0.8 71.08 10.70 4.58
R19590 Logan 39.9772 -89.5467 76L0O0408 0.1-0.2 72.98 10.18 4.08
R19591 Logan 39.9772 -89.5467 76L02832 0.7-0.8 72.25 11.70 5.05
R18630 Macon 39.7090 —-89.0002 MCN10408 0.1-0.2 73.70 9.63 3.67
R18631 Macon 39.7090 -89.0002 MCN12832 0.7-0.8 6713 12.13 4.89
R18695 Marion 38.6043 -89.0557 19MNO0408 0.1-0.2 81.50 7.76 2.02
R18696 Marion 38.6043 -89.0557 19MN2832 0.7-0.8 70.51 14.61 4.84
R19596 Mason 40.2980 -89.9948 79MA0408 0.1-0.2 90.34 3.84 1.06
R19597 Mason 40.2980 -89.9948 79MA2832 0.7-0.8 91.63 3.83 1.01
R19564 McDonough 40.4537 -90.8022 68MU0408 0.1-0.2 79.84 8.24 2.21
R19565 McDonough 40.4537 -90.8022 68MU2832 0.7-0.8 68.78 14.06 5.75
R19479 McHenry 42.3095 -88.2268 47MY0408 0.1-0.2 82.02 772 2.24
R19480 McHenry 42.3095 -88.2268 47MY2832 0.7-0.8 66.56 11.81 4.68
R19521 McHenry 42.2302 -88.5503 49MY0408 0.1-0.2 77.90 8.63 3.02
R19522 McHenry 42.2302 -88.5503 49MY2832 0.7-0.8 55.33 7.36 2.49
R18452 McLean 40.3117 -88.7332  02/04-08 0.1-0.2 73.86 9.94 3.52
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Analysis no. County Latitude Longitude Field ID Depth (m) SiO, (%) ALO, (%) Fe,0, (%)
R18453 McLean 40.3117 -88.7332 02/28-32 0.7-0.8 71.44 12.87 5.42
R18454 McLean 40.3155 -89.0020 03/A0408 0.1-0.2 7778 9.08 3.14
R18455 McLean 40.3155 -89.0020 03/A2630 0.7-0.8 81.35 6.55 2.69
R18456 McLean 40.3155 -89.0020 03/B4248 1.0-1.1 73.67 10.65 3.74
R18457 McLean 40.3155 -89.0020 03/C6270 1.5-1.6 74.76 11.34 4.22
R19592 Menard 40.0008 -89.8575 77ME0408 0.1-0.2 79.55 8.55 2.68
R19593 Menard 40.0008 -89.8575 77ME2832 0.7-0.8 75.32 10.97 3.99
R19594 Menard 39.9530 -89.9628 78ME0408 0.1-0.2 76.79 8.72 2.96
R19595 Menard 39.9530 -89.9628 78ME2832 0.7-0.8 75.81 8.95 3.13
R19554 Mercer 41.1978 -90.7437 63MR0408 0.1-0.2 71.37 10.07 3.38
R19555 Mercer 41.1978 -90.7437 63MR2832 0.7-0.8 7119 12.54 4.75
R19700 Morgan 39.6787 -90.1930 88MG0408 0.1-0.2 72.76 9.14 2.92
R19701 Morgan 39.6787 -90.1930 88MG2832 0.7-0.8 70.46 12.84 5.26
R18794 Ogle 41.9555 -88.9560 230G0408 0.1-0.2 78.53 9.54 2.93
R18795 Ogle 41.9555 -88.9560 230G2832 0.7-0.8 79.32 9.56 3.55
R18796 Ogle 41.9033 -89.4035 240G0408 0.1-0.2 81.50 7.86 2.1
R18797 Ogle 41.9033 -89.4035 240G2832 0.7-0.8 79.86 8.85 3.42
R18640 Peoria 40.5255 -89.8732 PEO10408 0.1-0.2 74.72 9.67 4.01
R18641 Peoria 40.5255 -89.8732 PE0O12832 0.7-0.8 66.28 10.69 4.28
R18642 Peoria 40.6915 -89.9042 PEO20408 0.1-0.2 75.41 10.38 3.52
R18643 Peoria 40.6915 -89.9042 PE022832 0.7-0.8 70.84 12.94 5.30
R19538 Peoria 40.7463 -89.7733  56PA0408 0.1-0.2 56.81 17.03 7.87
R19539 Peoria 40.7463 -89.7733 56PA2832 0.7-0.8 41.97 10.57 5.50
R18691 Perry 37.9718 -89.1930 17PY0408 0.1-0.2 78.72 9.16 3.29
R18692 Perry 37.9718 -89.1930 17PY2832 0.7-0.8 74.36 11.98 4.44
R19690 Pike 39.7088 -91.1610  83PK0408 0.1-0.2 73.76 9.52 3.10
R19691 Pike 39.7088 -91.1610 83PK2832 0.7-0.8 66.31 8.98 3.10
R19692 Pike 39.5600 -90.8255 84PK0408 0.1-0.2 7744 9.12 3.03
R19693 Pike 39.5600 -90.8255 84PK2832 0.7-0.8 71.57 12.60 5.34
R18568 Rock Island 41.4530 -90.5370 311-SI-A 0.1-0.2 73.86 9.81 3.21
R18569 Rock Island 41.4530 -90.5370 311-SI-B 0.8-0.9 76.17 11.03 3.96
R19552 Rock Island 41.4297 -90.8237 62RK0408 0.1-0.2 77.48 9.60 2.74
R19553 Rock Island 41.4297 -90.8237 62RK2832 0.7-0.8 71.88 12.69 4.93
R19556 Rock Island 41.3928 -90.6238 64RK0408 0.1-0.2 71.85 9.50 3.21
R19557 Rock Island 41.3928 -90.6238 64RK2832 0.7-0.8 70.79 13.24 4.66
R19696 Sangamon 39.5817 -89.7200 86SM0408 0.1-0.2 7770 8.34 2.67
R19697 Sangamon 39.5817 -89.7200 86SM2832 0.7-0.8 76.25 10.73 3.88
R19706 Schuyler 40.1782 -90.5712 91SU0408 0.1-0.2 74.00 9.73 3.12
R19707 Schuyler 40.1782 -90.5712 91SU2832 0.7-0.8 70.09 13.02 5.40
R19694 Scott 39.6908 -90.4630 85500408 0.1-0.2 75.37 9.20 3.44
R19695 Scott 39.6908 -90.4630 85502832 0.7-0.8 72.27 11.97 5.17
R18817 Stark 41.1750 -89.7872 26SK0408 0.1-0.2 76.64 9.80 2.80
R18818 Stark 41.1750 -89.7872 26SK2832 0.7-0.8 71.78 13.25 4.94
R19527 Stephenson 42.2788 -89.6493 52SP0408 0.1-0.2 69.84 7.19 2.45
R19528 Stephenson 42.2788 -89.6493 52SP2832 0.7-0.8 71.69 9.51 2.99
R18636 Tazewell 40.4340 -89.3022 TAZ10408 0.1-0.2 70.02 10.31 4.03
R18637 Tazewell 40.4340 -89.3022 TAZ13034 0.7-0.8 69.08 14.26 5.54
R18823 Vermilion 40.3042 -87.8723 29VE0408 0.1-0.2 68.16 10.93 4.47
R18824 Vermilion 40.3042 -87.8723 29VE2832 0.7-0.8 59.05 13.99 5.73
R19373 Vermilion 40.4593 -87.6845 30VE0408 0.1-0.2 70.14 10.37 3.92
R19374 Vermilion 40.4593 -87.6845 30VE2832 0.7-0.8 66.02 14.74 6.26
R19375 Vermilion 40.0415 -87.6360 31VE0408 0.1-0.2 73.74 9.73 3.49
R19376 Vermilion 40.0415 -87.6360 31VE2832 0.7-0.8 71.80 11.80 6.06
R19558 Warren 41.0680 -90.5597 65WR0408 0.1-0.2 72.61 11.41 5.25
R19559 Warren 41.0680 -90.5597 65WR2832 0.7-0.8 73.04 11.75 5.91
R19560 Warren 40.9307 -90.6263 66WR0408 0.1-0.2 79.44 8.74 2.42
R19561 Warren 40.9307 -90.6263 66WR2832 0.7-0.8 72.24 12.40 5.00
R19379 Washington 38.4000 -89.5167 33WA0408 0.1-0.2 77.90 9.23 3.56
R19380 Washington 38.4000 -89.5167 33WA2832 0.7-0.8 70.54 12.87 5.61
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Analysis no. County Latitude Longitude Field ID Depth (m) SiO, (%) ALO, (%) Fe,0, (%)
R19383 Washington 38.3347 -89.2382 35WA0408 0.1-0.2 81.60 8.18 2.58
R19384 Washington 38.3347 -89.2382 35WA2832 0.7-0.8 81.05 8.61 3.38
R19385 Washington 38.4270 -89.1652 36WA0408 0.1-0.2 81.25 7.54 2.47
R19386 Washington 38.4270 -89.1652 36WA2832 0.7-0.8 69.63 14.15 5.67
R19540 Whiteside 41.6730 -89.9308 57WS0408 0.1-0.2 66.61 8.99 4.20
R19541 Whiteside 41.6730 -89.9308 57WS2832 0.7-0.8 67.84 9.66 412
R19542 Whiteside 41.8422 -89.9662 58WS0408 0.1-0.2 76.90 9.59 3.03
R19543 Whiteside 41.8422 -89.9662 58WS2832 0.7-0.8 73.22 11.96 4.52
R19461 Will 41.4267 -87.7538 38WL0408 0.1-0.2 72.70 11.13 4.10
R19462 Will 41.4267 -87.7538 38WL2832 0.7-0.8 61.08 13.91 5.31
R19463 Will 41.5038 -87.8800 39WL0408 0.1-0.2 76.63 9.84 3.34
R19464 Will 41.5038 -87.8800 39WL2832 0.7-0.8 61.18 13.51 5.55
R18687 Williamson 37.7500 -89.1178 15WMO0408 0.1-0.2 78.56 8.72 3.78
R18688 Williamson 37.7500 -89.1178 15WM2832 0.7-0.8 71.64 13.24 4.93
R19525 Winnebago 42.2772 -89.1792 51WNO0408 0.1-0.2 80.22 798 2.73
R19526 Winnebago 42.2772 -89.1792 51WN2832 0.7-0.8 75.48 11.32 3.89
R18819 Woodford 40.7753 -89.3922 27WF0408 0.1-0.2 67.33 10.60 4.25
R18820 Woodford 40.7753 -89.3922 27WF2832 0.7-0.8 66.51 10.65 4.31
Quality control replicate samples

R19536 Kane REP10408 0.33 72.36 10.04 3.42
R19519 41.8633 -88.4242  48KA0408 0.33 71.93 10.30 3.44
R19537 Kane REP12832 2.33 69.82 11.15 4.49
R19520 41.8633 -88.4242  48KA2832 2.33 69.90 11.46 4.55
R19550 Henry REP20408 0.33 76.41 10.34 3.39
R19546 41.3157 -89.8860 60HY0408 0.33 76.29 10.34 3.38
R19551 Henry REP22832 2.33 73.88 11.62 4.66
R19547 41.3157 -89.8860 60HY2832 2.33 73.95 11.64 4.65
R19686 Logan REP30408 0.33 72.77 10.28 4.1
R19590 39.9772 -89.5467 76LO0408 0.33 72.98 10.18 4.08
R19687 Logan REP32832 2.33 71.90 11.74 5.07
R19591 39.9772 -89.5467 76L02832 2.33 72.25 11.70 5.05
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Analysis no. County MgO (%) CaO (%) Na,0 (%) KO (%) TiO, (%) P,O, (%) MnO (%) LOI (%)
R19598 Adams 0.54 0.50 0.67 1.60 0.78 0.08 0.09 4.25
R19599 Adams 0.99 0.42 0.70 2.00 0.84 0.06 0.04 4.59
R19600 Adams 0.37 0.52 0.76 1.38 0.59 0.06 0.06 3.96
R19601 Adams 0.35 0.27 0.42 0.93 0.50 0.04 0.02 2.26
R19688 Adams 1.12 0.65 0.97 2.30 0.78 0.12 0.06 417
R19689 Adams 1.1 0.61 1.10 2.37 0.80 0.10 0.08 3.41
R19523 Boone 0.59 0.48 1.20 2.25 0.76 0.10 0.19 3.26
R19524 Boone 1.17 0.64 1.07 2.25 0.70 0.14 0.1 3.56
R19704 Brown 0.64 0.83 1.1 2.32 0.77 0.12 0.15 4.43
R19705 Brown 1.10 0.64 0.89 2.33 0.74 0.12 0.12 4.15
R18790 Bureau 0.94 1.05 1.05 2.04 0.70 0.13 0.12 6.62
R18791 Bureau 1.06 0.87 1.19 2.06 0.70 0.12 0.11 3.50
R18815 Bureau 0.83 0.90 1.12 2.05 0.71 0.14 0.09 6.14
R18816 Bureau 1.01 0.98 1.22 1.91 0.66 0.13 0.10 3.76
R19533 Carroll 0.63 0.83 1.38 2.02 0.77 0.08 0.10 3.31
R19534 Carroll 0.84 1.00 1.58 2.10 0.74 0.13 0.08 2.29
R19702 Cass 3.13 4.59 1.16 2.12 0.56 0.13 0.07 9.31
R19703 Cass 2.61 4.13 1.12 2.03 0.52 0.09 0.06 6.56
R18524 Champaign 1.01 1.17 0.86 217 0.68 0.16 0.05 9.06
R18525 Champaign 1.27 0.84 0.93 2.31 0.72 0.09 0.08 4.02
R18821 Champaign 0.59 0.39 0.74 2.14 0.46 0.08 0.06 4.68
R18822 Champaign 0.98 0.23 0.68 2.69 0.49 0.05 0.06 3.15
R18446 *  Champaign (30 ft) 0.54 0.52 1.01 2.14 0.76 0.1 0.16 3.89
R18447 *  Champaign (30 ft) 1.08 0.58 0.86 2.25 0.71 0.08 0.10 4.47
R18448 *  Champaign (100 ft) 0.57 0.48 1.01 2.15 0.78 0.10 0.17 3.81
R18449 * Champaign (100 ft) 0.93 0.51 0.89 227 0.58 0.07 0.08 3.20
R18450 Champaign (160 ft) 0.61 0.48 1.02 2.14 0.81 0.09 0.18 3.75
R18451 Champaign (160 ft) 1.05 0.60 1.01 2.28 0.73 0.08 0.08 3.71
R18632 Christian 0.49 0.57 1.12 1.86 0.77 0.08 0.07 4.22
R18633 Christian 1.07 0.89 1.01 1.93 0.75 0.13 0.04 3.98
R19377 Christian 0.45 0.54 1.06 2.07 0.72 0.11 0.12 5.02
R19378 Christian 0.61 0.40 0.90 2.01 0.60 0.11 0.1 3.22
R19698 Christian 0.56 0.50 1.08 2.35 0.80 0.10 0.17 3.71
R19699 Christian 1.17 0.57 0.86 2.33 0.77 0.12 0.08 4.1
R19387 Clay 0.48 0.1 0.90 157 0.81 0.09 0.27 4.06
R19388 Clay 1.10 0.20 0.90 1.86 0.83 0.09 0.06 4.89
R19381 Clinton 0.43 0.47 1.20 1.84 0.75 0.09 0.18 3.42
R19382 Clinton 1.32 0.83 0.97 1.97 0.72 0.06 0.14 4.55
R18634 Coles 0.70 0.56 0.78 2.22 0.57 0.15 0.08 4.35
R18635 Coles 2.30 3.05 0.67 2.69 0.55 0.07 0.07 6.77
R18792 DeKalb 0.81 0.79 0.97 2.07 0.72 0.18 0.14 5.97
R18793 DeKalb 1.02 0.62 0.85 2.08 0.68 0.1 0.15 5.82
R19467 DuPage 2.08 2.78 0.68 2.15 0.55 0.28 0.08 15.53
R19468 DuPage 1.21 1.16 0.83 2.40 0.63 0.14 0.03 9.69
R19469 DuPage 0.94 0.39 0.88 3.01 0.78 0.10 0.11 4.55
R19470 DuPage 2.01 0.67 0.67 4.01 0.72 0.11 0.09 4.66
R18693 Franklin 0.61 0.15 0.91 1.93 0.82 0.09 0.16 4.01
R18694 Franklin 0.96 0.32 1.10 1.99 0.79 0.07 0.04 3.55
R18638 Fulton 0.81 0.71 1.02 2.20 0.73 0.1 0.13 5.41
R18639 Fulton 1.08 0.75 1.10 2.28 0.72 0.13 0.08 3.30
R18644 Fulton 0.95 0.66 0.97 2.26 0.76 0.13 0.09 4.53
R18645 Fulton 3.25 4.55 1.33 2.05 0.69 0.13 0.09 7.37
R19580 Grundy 0.51 0.49 0.60 2.12 0.57 0.17 0.06 6.54
R19581 Grundy 0.29 0.26 0.51 2.1 0.52 0.13 0.16 3.70
R19566 Hancock 0.58 1.02 1.23 1.88 0.77 0.08 0.10 4.52
R19567 Hancock 1.32 0.93 1.10 1.90 0.73 0.12 0.34 4.63
R19568 Hancock 0.45 0.83 1.36 2.09 0.75 0.09 0.17 2.83
R19569 Hancock 1.02 0.85 1.26 2.06 0.69 0.13 0.06 3.26
R19562 Henderson 0.83 2.05 1.18 177 0.51 0.16 0.06 6.46
Continued on next page
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Analysis no. County MgO (%) CaO (%) Na,0 (%) KO (%) TiO, (%) P,O, (%) MnO (%) LOI (%)
R19563 Henderson 0.73 1.06 1.31 1.86 0.57 0.11 0.06 2.70
R19544 Henry 0.60 0.73 1.01 1.91 0.66 0.15 0.12 5.30
R19545 Henry 1.01 0.71 1.08 1.90 0.65 0.09 0.07 3.66
R19546 Henry 0.71 0.61 1.11 2.17 0.76 0.07 0.1 3.77
R19547 Henry 0.99 0.78 1.18 2.22 0.77 0.12 0.06 3.27
R19548 Henry 1.04 1.00 1.15 2.10 0.72 0.12 0.10 4.99
R19549 Henry 1.24 1.38 1.20 2.14 0.71 0.13 0.09 3.30
R18689 Jackson 0.57 0.43 0.95 1.95 0.77 0.15 0.22 4.07
R18690 Jackson 1.02 0.32 1.07 2.09 0.76 0.12 0.07 3.62
R19529 Jo Daviess 0.58 0.50 1.21 2.12 0.77 0.10 0.13 3.22
R19530 Jo Daviess 1.00 0.48 1.00 2.31 0.82 0.1 0.10 3.22
R19531 Jo Daviess 11 1.01 11 2.06 0.70 0.09 0.12 4.67
R19532 Jo Daviess 1.43 0.77 1.05 2.08 0.70 0.1 0.06 4.1
R19519 Kane 0.85 0.80 0.88 1.99 0.69 0.13 0.12 8.36
R19520 Kane 1.93 1.87 0.88 2.29 0.60 0.07 0.10 5.51
R19582 Kane 1.54 1.86 0.84 2.24 0.69 0.16 0.11 10.14
R19583 Kane 7.75 11.21 0.63 1.54 0.36 0.10 0.08 18.85
R19473 Kankakee 0.50 0.54 0.69 1.64 0.38 0.13 0.09 4.85
R19474 Kankakee 0.47 0.21 0.63 1.53 0.30 0.05 0.04 2.16
R19465 Kendall 1.07 0.82 0.86 2.28 0.73 0.15 0.09 8.25
R19466 Kendall 1.37 1.03 1.04 2.20 0.73 0.13 0.07 4.33
R19586 Knox 0.75 0.89 1.01 2.31 0.74 0.19 0.18 778
R19587 Knox 0.95 0.67 0.98 2.31 0.76 0.10 0.14 5.19
R19588 Knox 0.82 1.12 1.04 1.96 0.71 0.13 0.10 7.61
R19589 Knox 1.28 0.96 1.02 2.02 0.72 0.10 0.1 4.48
R19584 LaSalle 0.87 0.99 0.85 1.76 0.69 0.12 0.03 7.66
R19585 LaSalle 0.43 0.17 0.98 1.93 0.79 0.05 0.07 3.01
R19471 Lake 0.99 0.61 0.86 2.34 0.61 0.08 0.15 3.80
R19472 Lake 2.76 2.92 0.72 2.67 0.48 0.10 0.18 6.93
R19475 Lake 1.28 0.72 0.67 3.22 0.73 0.10 0.09 718
R19476 Lake 6.59 9.80 0.51 2.88 0.54 0.08 0.09 16.21
R19477 Lake 2.18 0.62 0.58 3.98 0.71 0.09 0.12 5.22
R19478 Lake 6.74 11.35 0.56 2.81 0.50 0.08 0.08 17.21
R18788 Livingston 1.18 1.03 0.72 2.55 0.68 0.18 0.07 8.08
R18789 Livingston 1.34 0.77 0.77 2.67 0.72 0.10 0.1 4.49
R18458 # Logan 1.23 2.60 0.91 2.01 0.65 0.14 0.13 8.85
R18459 # Logan 1.91 2.18 1.14 2.28 0.70 0.13 0.09 5.05
R19590 Logan 0.82 0.85 0.87 2.35 0.73 0.19 0.1 5.97
R19591 Logan 1.04 0.62 0.89 2.46 0.73 0.10 0.10 4.45
R18630 Macon 0.86 1.10 0.88 2.07 0.71 0.12 0.10 7.31
R18631 Macon 2.06 2.61 0.83 2.16 0.70 0.08 0.13 6.53
R18695 Marion 0.33 0.58 0.98 1.55 0.74 0.21 0.12 3.66
R18696 Marion 0.86 0.33 0.78 1.46 0.76 0.10 0.04 5.32
R19596 Mason 0.20 0.42 0.59 1.24 0.18 0.05 0.04 1.18
R19597 Mason 0.19 0.40 0.61 1.27 0.17 0.04 0.03 0.59
R19564 McDonough 0.47 0.64 1.20 2.05 0.78 0.09 0.20 3.66
R19565 McDonough 1.34 0.68 0.87 1.95 0.72 0.1 0.12 4.86
R19479 McHenry 0.56 0.35 0.87 2.20 0.59 0.07 0.1 2.66
R19480 McHenry 2.90 2.71 0.65 2.77 0.56 0.1 0.08 6.76
R19521 McHenry 0.74 0.61 0.72 2.33 0.49 0.12 0.07 4.95
R19522 McHenry 6.33 9.49 0.62 2.34 0.37 0.09 0.05 14.88
R18452 McLean 0.75 0.80 0.91 2.22 0.74 0.22 0.13 6.74
R18453 McLean 1.18 0.66 0.92 2.26 0.75 0.07 0.10 4.67
R18454 McLean 0.66 0.63 0.93 2.13 0.67 0.12 0.09 4.94
R18455 & McLean 1.08 1.54 0.79 1.81 0.36 0.08 0.04 3.96
R18456 & MclLean 0.73 0.49 0.90 2.40 0.77 0.19 0.20 6.36
R18457 McLean 0.86 0.42 0.92 2.38 0.78 0.16 0.24 4.04
R19592 Menard 0.49 0.73 1.18 2.40 0.77 0.08 0.08 3.29
R19593 Menard 0.82 0.70 1.20 2.31 0.79 0.07 0.06 2.88
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Analysis no. County MgO (%) CaO (%) Na,0 (%) KO (%) TiO, (%) P,O, (%) MnO (%) LOI (%)
R19594 Menard 0.86 1.21 1.08 2.16 0.67 0.13 0.08 5.19
R19595 Menard 1.06 1.42 1.13 2.20 0.68 0.12 0.09 4.85
R19554 Mercer 0.74 0.87 1.05 2.07 0.71 0.17 0.12 8.83
R19555 Mercer 1.17 0.78 1.00 2.09 0.73 0.10 0.10 5.00
R19700 Morgan 0.74 1.03 0.96 2.17 0.73 0.16 0.15 8.62
R19701 Morgan 1.23 0.62 0.81 2.13 0.73 0.08 0.09 5.50
R18794 Ogle 0.64 0.51 0.95 2.14 0.66 0.19 0.14 3.39
R18795 Ogle 0.78 0.38 0.82 1.95 0.50 0.09 0.06 2.77
R18796 Ogle 0.47 0.44 1.05 2.05 0.66 0.14 0.14 3.24
R18797 Ogle 0.72 0.40 0.70 1.71 0.49 0.13 0.07 2.63
R18640 Peoria 0.70 0.72 0.91 2.1 0.64 0.16 0.13 5.97
R18641 Peoria 1.17 6.08 0.78 2.23 0.59 0.16 0.1 787
R18642 Peoria 0.72 0.61 1.06 2.19 0.80 0.13 0.14 4.45
R18643 Peoria 1.20 0.57 0.97 2.19 0.77 0.09 0.09 3.96
R19538 Peoria 1.74 1.20 0.98 3.14 0.87 0.24 0.17 8.70
R19539 Peoria 3.33 15.40 0.59 2.45 0.58 0.27 0.27 17.62
R18691 Perry 0.55 0.52 0.95 1.60 0.78 0.08 0.18 4.20
R18692 Perry 0.92 0.59 1.21 2.03 0.78 0.07 0.05 3.32
R19690 Pike 1.60 2.65 1.63 1.99 0.63 0.13 0.08 4.36
R19691 Pike 3.37 5.50 1.47 1.92 0.58 0.16 0.08 7.63
R19692 Pike 0.62 1.18 1.12 2.13 0.78 0.09 0.12 3.90
R19693 Pike 1.13 0.58 1.04 2.19 0.79 0.1 0.05 3.92
R18568 Rock Island 0.75 1.54 0.89 1.80 0.67 0.15 0.06 7.81
R18569 Rock Island 0.73 0.80 0.96 1.95 0.77 0.08 0.13 3.52
R19552 Rock Island 0.63 0.68 1.26 2.26 0.77 0.10 0.20 3.39
R19553 Rock Island 1.22 0.76 1.1 2.1 0.70 0.13 0.08 3.70
R19556 Rock Island 0.71 1.20 1.05 2.04 0.71 0.15 0.16 8.74
R19557 Rock Island 1.29 0.84 1.00 2.02 0.71 0.09 0.08 4.60
R19696 Sangamon 0.53 0.81 1.04 2.13 0.74 0.13 0.13 5.16
R19697 Sangamon 0.77 0.67 0.92 1.87 0.66 0.07 0.08 3.61
R19706 Schuyler 0.79 0.95 0.98 2.10 0.75 0.15 0.12 6.65
R19707 Schuyler 1.32 0.79 0.90 2.01 0.74 0.08 0.12 4.94
R19694 Scott 0.67 0.85 1.04 2.31 0.77 0.13 0.13 5.10
R19695 Scott 1.11 0.66 0.97 2.47 0.79 0.12 0.10 4.01
R18817 Stark 0.65 0.60 1.16 2.28 0.78 0.13 0.26 4.43
R18818 Stark 1.18 0.61 1.03 2.1 0.72 0.13 0.08 3.72
R19527 Stephenson 2.83 4.34 0.85 1.69 0.47 0.20 0.09 9.40
R19528 Stephenson 1.82 2.53 1.07 1.99 0.65 0.16 0.10 718
R18636 Tazewell 0.92 0.84 0.88 2.1 0.70 0.13 0.14 9.49
R18637 Tazewell 1.39 0.52 0.74 2.04 0.74 0.08 0.07 5.32
R18823 Vermilion 1.36 1.21 0.70 2.68 0.74 0.12 0.11 9.25
R18824 Vermilion 3.72 3.29 0.61 3.52 0.72 0.08 0.10 8.29
R19373 Vermilion 1.01 0.77 0.66 2.77 0.72 0.12 0.10 8.79
R19374 Vermilion 1.91 0.31 0.50 4.18 0.79 0.06 0.10 4.55
R19375 Vermilion 0.71 0.80 0.96 2.07 0.73 0.12 0.12 7.06
R19376 A Vermilion 1.13 0.81 1.02 2.18 0.71 0.1 0.11 3.93
R19558 Warren 0.78 0.47 0.73 1.80 0.66 0.10 0.09 5.52
R19559 Warren 0.90 0.50 0.84 1.97 0.66 0.1 0.12 4.04
R19560 Warren 0.54 0.73 1.30 217 0.78 0.07 0.15 3.09
R19561 Warren 1.16 0.67 1.10 2.16 0.74 0.14 0.10 3.74
R19379 Washington 0.52 0.73 1.33 1.68 0.74 0.1 0.15 3.69
R19380 Washington 112 0.90 1.66 2.05 0.72 0.16 0.23 3.72
R19383 Washington 0.39 0.33 1.05 1.64 0.72 0.08 0.13 2.9
R19384 Washington 0.42 0.27 0.89 1.56 0.67 0.08 0.13 2.50
R19385 Washington 0.35 0.46 1.05 1.51 0.76 0.12 0.19 3.92
R19386 Washington 1.08 0.44 1.07 1.75 0.75 0.10 0.11 4.78
R19540 Whiteside 1.98 4.24 0.98 1.80 0.58 0.22 0.10 9.80
R19541 Whiteside 1.81 3.38 0.96 1.93 0.62 0.20 0.11 8.75
R19542 Whiteside 0.70 0.87 1.32 2.17 0.75 0.12 0.16 3.80
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Analysis no. County MgO (%) CaO (%) Na,0 (%) KO (%) TiO, (%) P,O, (%) MnO (%) LOI (%)
R19543 Whiteside 1.05 0.86 1.22 212 0.70 0.16 0.09 3.56
R19461 Will 0.95 0.45 0.78 2.72 0.72 0.11 0.10 5.97
R19462 Will 3.1 3.45 0.69 3.33 0.66 0.08 0.08 7.64
R19463 Will 0.76 0.29 0.85 2.66 0.76 0.10 0.13 4.23
R19464 Will 3.27 3.38 0.66 3.53 0.65 0.08 0.09 797
R18687 Williamson 0.48 0.19 1.05 1.83 0.79 0.13 0.30 3.28
R18688 Williamson 1.02 0.25 1.08 2.05 0.77 0.1 0.05 3.83
R19525 Winnebago 0.55 0.35 0.68 1.73 0.55 0.09 0.09 4.54
R19526 Winnebago 0.86 0.44 0.87 1.96 0.69 0.08 0.08 3.69
R18819 Woodford 2.61 3.44 0.93 2.23 0.67 0.09 0.09 748
R18820 Woodford 2.77 3.95 0.94 2.35 0.64 0.10 0.09 7.28
Quality control replicate samples

R19536 Kane 0.88 0.94 0.85 2.02 0.69 0.13 0.12 8.08
R19519 0.85 0.80 0.88 1.99 0.69 0.13 0.12 8.36
R19537 Kane 2.04 2.00 0.86 2.29 0.60 0.07 0.10 5.92
R19520 1.93 1.87 0.88 2.29 0.60 0.07 0.10 5.51
R19550 Henry 0.71 0.61 1.09 2.17 0.77 0.07 0.11 3.86
R19546 0.71 0.61 1.11 2.17 0.76 0.07 0.11 3.77
R19551 Henry 0.99 0.78 1.16 2.21 0.76 0.11 0.06 3.41
R19547 0.99 0.78 1.18 2.22 0.77 0.12 0.06 3.27
R19686 Logan 0.86 0.86 0.89 2.36 0.73 0.20 0.1 5.91
R19590 0.82 0.85 0.87 2.35 0.73 0.19 0.11 5.97
R19687 Logan 1.08 0.62 0.92 2.49 0.74 0.09 0.10 4.40
R19591 1.04 0.62 0.89 2.46 0.73 0.10 0.10 4.45

Continued on next page

24 Analysis Number, County, and MgO to LOl1

MWG13-15_122753



Electronic Filing: Received, Clerk's Office 3/24/2022

Analysis no. County Tot.C (%) Inc.C (%) Org.C (%) Ag As B Ba Be Br Cd Ce Co Cr
R19598 Adams 0.98 0.02 0.96 <1 74 27 365 10 45 <4 71 12.0 56
R19599 Adams 0.40 0.01 0.39 <1 96 37 420 12 24 <4 79 120 74
R19600 Adams 1.58 0.02 1.56 <1 45 23 410 11 6.1 <4 53 72 42
R19601 Adams 0.35 0.01 0.34 <1 55 33 245 <1 3.0 <4 44 55 44
R19688 Adams 0.67 0.03 0.64 <1 180 32 605 16 22 <3 74 120 69
R19689 Adams 0.44 0.02 0.42 <1 120 30 605 14 20 <3 84 140 70
R19523 Boone 1.07 0.04 1.03 <1 52 588 725 17 35 <8 66 12.0 54
R19524 Boone 0.30 0.03 0.27 <1 120 62 665 23 20 <3 81 13.0 69
R19704 Brown 1.52 0.06 1.46 <1 82 37 640 14 6.1 <3 76 13.0 59
R19705 Brown 0.58 0.02 0.56 <1 16.0 24 530 14 54 <3 80 14.0 72
R18790 Bureau 2.39 0.21 2.18 <1 95 54 690 15 10.0 <3 72 11.0 61
R18791 Bureau 0.48 0.23 0.25 <1 120 48 635 19 6.1 <3 78 12.0 69
R18815 Bureau 2.16 0.21 1.95 <1 92 59 660 11 87 <3 66 9.9 60
R18816 Bureau 0.49 0.13 0.36 <1 210 50 610 18 6.2 <3 85 14.0 67
R19533 Carroll 0.91 0.02 0.89 <1 75 41 655 12 35 <2 65 84 59
R19534 Carroll 0.70 0.02 0.68 <t 79 39 650 14 16 <2 71 9.8 62
R19702 Cass 3.15 1.49 1.66 <t 53 17 410 10 100 <3 47 6.5 45
R19703 Cass 2.71 1.28 143 <1 53 27 450 12 54 <3 46 71 46
R18524 Champaign 3.64 0.10 3.54 <1 81 44 562 10 90 <8 70 78 59
R18525 Champaign 0.65 0.1 0.54 <1 84 52 619 12 20 <4 80 11.0 68
R18821 Champaign 1.87 0.16 1.71 <1 6.8 40 470 10 71 <3 46 79 39
R18822 Champaign 0.66 0.16 0.50 <1 89 50 405 11 37 <8 55 10.0 51
R18446 * Champaign (30 ft) 1.34 0.08 1.26 <1 68 58 585 <1 44 <4 71 13.0 55
R18447 * Champaign (30 ft) 0.61 0.07 0.54 <1 15,0 58 582 <1 40 <8 79 13.0 69
R18448 * Champaign (100 ft) 1.10 0.12 0.98 <1 82 61 629 10 37 <4 74 15.0 58
R18449 * Champaign (100 ft) 0.34 0.15 0.19 <1 120 57 494 10 20 <4 62 11.0 58
R18450 Champaign (160 ft) 1.10 0.08 1.02 <1 82 49 655 <1 35 <4 74 140 56
R18451 Champaign (160 ft) 0.34 0.12 0.22 <1 150 58 535 12 3.0 <4 73 110 64
R18632 Christian 1.38 0.10 1.28 <1 75 56 610 <1 58 <2 66 8.3 53
R18633 Christian 0.34 0.09 0.25 <1 10 50 670 10 3.0 <2 75 76 75
R19377 Christian 1.17 0.04 1.13 <1 70 49 580 <1 50 <38 67 8.6 49
R19378 Christian 0.72 0.02 0.70 <1 883 36 700 <1 44 <3 56 10.0 47
R19698 Christian 1.10 0.03 1.07 <1 79 50 640 15 46 <3 79 140 60
R19699 Christian 0.33 0.02 0.31 <1 16.0 40 580 15 17 <8 86 15.0 75
R19387 Clay 1.04 0.02 1.02 <1 130 51 620 14 39 <8 74 16.0 58
R19388 Clay 0.61 0.02 0.59 <1 120 48 510 20 46 <3 77 1.0 74
R19381 Clinton 1.12 0.02 1.10 <1 77 51 68 11 59 <3 70 9.7 53
R19382 Clinton 0.58 0.06 0.52 <1 130 52 770 16 31 <3 79 15.0 75
R18634 Coles 1.43 0.15 1.28 <1 94 52 470 <1 6.2 <2 61 9.7 53
R18635 Coles 1.42 1.04 0.38 <1 110 70 390 <1 58 <2 64 10.0 55
R18792 DeKalb 2.07 0.16 1.91 <1 82 51 660 23 88 <3 69 110 56
R18793 DeKalb 1.70 0.13 1.57 <1 110 57 600 16 15.0 <3 75 16.0 62
R19467 DuPage 752 0.60 6.92 <1 170 68 440 2.0 100 <3 61 13.0 58
R19468 DuPage 4.42 0.06 4.36 <1 120 62 545 22 40 <3 64 9.2 64
R19469 DuPage 1.89 0.03 1.86 <1 95 59 625 16 51 <3 69 16.0 59
R19470 DuPage 1.22 0.08 1.14 <1 15,0 79 535 28 40 <8 80 19.0 80
R18693 Franklin 1.06 0.04 1.02 <1 10.0 47 605 10 35 <25 77 140 61
R18694 Franklin 0.27 0.18 0.09 <1 110 42 655 11 23 <25 78 82 68
R18638 Fulton 1.71 0.15 1.56 <1 1.0 44 630 <1 70 <25 78 12.0 59
R18639 Fulton 0.42 0.21 0.21 <1 156.0 45 530 <1 41 <25 77 1.0 67
R18644 Fulton 0.78 0.10 0.68 <1 140 56 550 12 30 <25 80 13.0 65
R18645 Fulton — 1.67 — <1 88 33 520 10 30 <26 63 9.1 55
R19580 Grundy 2.80 0.03 2.77 <1 97 21 400 11 120 <4 59 8.1 40
R19581 Grundy 0.65 0.02 0.63 <1 140 39 325 12 36 <4 57 170 34
R19566 Hancock 1.51 0.05 1.46 <1 78 47 595 17 6.0 <2 72 87 58
R19567 Hancock 0.48 0.02 0.46 <1 140 49 705 14 10 <2 104 19.0 77
R19568 Hancock 0.86 0.02 0.84 <1 54 37 570 12 25 <3 68 9.4 55
R19569 Hancock 0.31 0.02 0.29 <1 18,0 45 545 15 10 <2 72 8.8 65
R19562 Henderson 2.47 0.27 2.20 <1 381 25 445 10 84 <2 50 6.2 45
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Analysis no. County Tot.C (%) Inc.C (%) Org.C (%) Ag As B Ba Be Br Cd Ce Co Cr
R19563 Henderson 0.60 0.02 0.58 <1 33 29 455 11 34 <3 57 71 56
R19544 Henry 1.80 0.04 1.76 <1 70 38 58 10 76 <2 61 87 53
R19545 Henry 0.43 0.03 0.40 <1 1.0 45 570 13 42 <2 66 11.0 67
R19546 Henry 0.83 0.03 0.80 <1 85 32 565 10 39 <2 73 120 64
R19547 Henry 0.30 0.02 0.28 <1 11.0 31 505 1.1 18 <3 75 11.0 66
R19548 Henry 124 0.03 1.21 <1 13.0 42 575 1.0 41 <2 80 12.0 68
R19549 Henry 0.49 0.20 0.29 <1 1.0 46 565 <1 20 <3 74 1.0 63
R18689 Jackson 1.26 0.07 1.19 <1 87 43 675 13 45 <25 79 140 59
R18690 Jackson 0.34 0.30 0.04 <1 14.0 42 575 141 20 <25 69 91 7
R19529 Jo Daviess 0.99 0.03 0.96 <1 54 43 720 18 35 <2 65 10.0 54
R19530 Jo Daviess 0.28 0.02 0.26 <1 1.0 40 600 18 24 <3 76 12.0 62
R19531 Jo Daviess 1.19 0.16 1.03 <1 8.1 43 590 15 3.0 <2 64 13.0 63
R19532 Jo Daviess 0.37 0.03 0.34 <1 10.0 49 700 21 1.0 <2 80 110 73
R19519 Kane 3.48 0.03 3.45 <1 75 43 630 14 13.0 <2 66 9.6 56
R19520 Kane 1.26 0.49 0.77 <1 10.0 51 595 22 73 <2 68 12.0 63
R19582 Kane 4.09 0.30 3.79 <1 91 48 515 13 12.0 <4 69 11.0 61
R19583 Kane 5.42 4.43 0.99 <1 92 22 270 10 74 <4 35 78 36
R19473 Kankakee 2.05 0.05 2.00 <1 6.6 32 440 10 70 <3 39 74 34
R19474 Kankakee 0.55 0.03 0.52 <1 8.0 32 325 11 3.7 <3 29 57 37
R19465 Kendall 3.16 0.05 3.1 <1 12.0 51 575 17 1.0 <3 74 12.0 61
R19466 Kendall 0.98 0.03 0.95 <1 83 67 610 22 40 <3 77 1.0 72
R19586 Knox 3.15 0.02 3.13 <1 83 46 700 13 1.0 <4 72 11.0 58
R19587 Knox 1.31 0.02 1.29 <1 1.0 49 695 12 1.0 <4 79 14.0 69
R19588 Knox 2.95 0.03 2.92 <1 6.7 44 630 14 10.0 <4 72 76 61
R19589 Knox 0.62 0.02 0.60 <1 98 52 530 13 35 <4 80 140 74
R19584 LaSalle 3.14 0.30 2.84 <1 8.1 37 290 12 48 <4 53 47 40
R19585 LaSalle 0.51 0.03 0.48 <1 9.9 53 290 13 15 <4 70 74 44
R19471 Lake 1.03 0.03 1.00 <1 120 68 395 16 6.2 <3 60 13.0 61
R19472 Lake 1.71 1.01 0.70 <t 160 57 310 19 56 <3 57 120 59
R19475 Lake 2.65 0.09 2.56 <1 87 69 475 18 94 <2 66 15.0 63
R19476 Lake 4.13 3.62 0.51 <1 97 59 310 12 4.0 <3 53 13.0 56
R19477 Lake 0.91 0.05 0.86 <1 140 67 495 28 6.0 <3 86 19.0 88
R19478 Lake 4.40 4.06 0.34 <1 8.6 67 330 19 24 <3 52 13.0 55
R18788 Livingston 3.06 0.18 2.88 <1 82 70 530 16 75 <35 69 93 61
R18789 Livingston 1.13 0.19 0.94 <1 8.8 63 530 22 3.0 <3 75 12.0 66
R18458 # Logan 3.80 0.50 3.30 <1 14.0 71 645 16 150 <4 66 12.0 61
R18459 # Logan 1.00 0.56 0.44 <1 12.0 47 536 10 53 <4 77 12.0 65
R19590 Logan 1.94 0.03 1.91 <1 14.0 44 520 12 120 <4 76 12.0 63
R19591 Logan 0.76 0.03 0.73 <1 140 54 500 14 13.0 <4 77 12.0 68
R18630 Macon 2.90 0.18 2.72 <1 95 59 600 <1 10.0 <2 69 9.0 60
R18631 Macon 1.32 0.71 0.61 <1 180 56 580 <1 51 <2 76 13.0 66
R18695 Marion 1.09 0.19 0.90 <1 6.0 38 620 <1 47 <25 61 59 45
R18696 Marion 0.63 0.13 0.50 <1 9.8 48 485 <1 23 <25 65 74 T
R19596 Mason 0.50 0.02 0.48 <1 16 20 245 <t 22 <4 16 28 19
R19597 Mason 0.20 0.01 0.19 <1 19 <10 220 11 <2 <3 17 26 13
R19564 McDonough 127 0.03 1.24 <1 77 25 715 16 49 <2 68 78 52
R19565 McDonough 0.48 0.03 0.45 <1 16.0 48 58 19 10 <2 81 20.0 80
R19479 McHenry 0.86 0.03 0.83 <1 44 55 455 15 2.7 <2 49 10.0 44
R19480 McHenry 1.32 0.97 0.35 <1 85 56 445 19 37 <3 61 120 62
R19521 McHenry 1.88 0.04 1.84 <1 4.9 39 500 17 78 <8 48 78 41
R19522 McHenry 3.95 3.70 0.25 <1 34 47 310 13 57 <8 40 64 34
R18452 McLean 2.46 0.13 2.33 <1 104 50 656 10 11.0 <4 72 12.0 56
R18453 McLean 0.68 0.10 0.58 <1 140 54 615 12 6.8 <4 90 13.0 71
R18454 McLean 1.59 0.10 1.49 <1 86 50 613 <1 6.5 <4 64 88 54
R18455 & McLean 1.06 0.48 0.58 <1 71 30 318 <1 76 <4 43 6.7 3t
R18456 & McLean 2.07 0.08 1.99 <1 96 42 814 10 16.0 <4 78 120 56
R18457 McLean 0.70 0.05 0.65 <1 127 46 739 10 73 <4 81 15.0 59
R19592 Menard 1.03 0.02 1.01 <1 6.3 43 490 12 3.0 <4 63 9.1 56
R19593 Menard 0.28 0.02 0.26 <1 8.1 46 480 1.2 2.3 <4 70 1.0 58
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Analysis no. County Tot. C (%) Inc.C (%) Org.C (%) Ag As B Ba Be Br Cd Ce Co Cr
R19594 Menard 1.70 0.14 1.56 <1 72 54 480 12 6.9 <4 63 76 53
R19595 Menard 1.59 0.20 1.39 <1 78 40 500 11 89 <4 65 84 53
R19554 Mercer 3.58 0.05 3.53 <1 87 38 600 12 13.0 <2 68 9.2 56
R19555 Mercer 0.87 0.03 0.84 <1 130 35 620 15 75 <2 70 11.0 68
R19700 Morgan 3.61 0.03 3.58 <1 93 28 650 11 15.0 <3 73 9.8 58
R19701 Morgan 1.03 0.03 1.00 <1 14.0 38 570 11 8.0 <3 75 140 74
R18794 Ogle 2.83 0.15 2.68 <1 6.4 47 620 13 8.7 <3 60 9.8 50
R18795 Ogle 0.45 0.09 0.36 <1 92 50 560 1.0 3.7 <3 53 84 48
R18796 Ogle 1.23 0.16 1.07 <1 3.9 45 655 11 34 <3 55 8.2 48
R18797 Ogle 0.36 0.07 0.29 <1 7.9 42 470 10 32 <3 56 8.3 51
R18640 Peoria 2.60 0.22 2.38 <1 8.9 42 480 12 47 <24 67 1.0 62
R18641 Peoria 2.07 1.47 0.60 <1 85 46 360 14 25 <26 61 120 66
R18642 Peoria 1.23 0.05 1.18 <1 99 45 710 10 6.2 <25 75 14.0 61
R18643 Peoria 0.56 0.12 0.44 <1 150 53 640 13 36 <26 81 13.0 71
R19538 Peoria 2.86 0.16 2.70 <1 170 63 490 14 29 <2 87 210 91
R19539 Peoria 4,54 3.85 0.69 <1 86 57 210 11 10 <2 63 12.0 67
R18691 Perry 1.07 0.22 0.85 <1 110 57 510 12 56 <25 69 140 63
R18692 Perry 0.40 0.13 0.27 <1 110 49 640 15 25 <27 89 86 66
R19690 Pike 1.07 0.53 0.54 <1 6.3 32 520 12 57 <3 63 78 57
R19691 Pike 1.80 1.66 0.14 <1 6.9 36 540 15 3.1 <3 59 8.1 51
R19692 Pike 1.05 0.12 0.93 <1 77 34 585 17 3.7 <3 70 12.0 59
R19693 Pike 0.38 0.03 0.35 <1 14.0 33 490 12 20 <3 72 94 70
R18568 Rock Island 3.02 0.16 2.86 <1 5.1 45 462 <A1 94 <11 64 76 55
R18569 Rock Island 0.60 0.11 0.49 <1 74 46 545 <A1 27 <07 81 150 65
R19552 Rock Island 0.93 0.04 0.89 <1 70 42 690 14 3.0 <2 71 13.0 56
R19553 Rock Island 0.26 0.05 0.21 <1 130 37 625 12 1.0 <3 78 12.0 70
R19556 Rock Island 3.54 0.06 3.48 <1 87 38 630 15 120 <2 65 9.8 53
R19557 Rock Island 0.63 0.04 0.59 <1 110 32 570 16 32 <2 73 120 73
R19696 Sangamon 2.02 0.02 2.00 <1 56 39 555 16 8.2 <3 65 94 51
R19697 Sangamon 0.47 0.02 0.45 <1 82 34 450 <1 53 <3 68 9.8 61
R19706 Schuyler 2.44 0.03 2.41 <1 8.8 38 640 <1 110 <3 73 11.0 58
R19707 Schuyler 0.59 0.02 0.57 <1 150 33 660 16 56 <3 75 13.0 70
R19694 Scott 1.86 0.03 1.83 <1 10.0 40 615 <1 74 <3 75 1.0 60
R19695 Scott 0.46 0.01 0.45 <1 140 45 515 13 58 <3 85 12.0 70
R18817 Stark 1.48 0.12 1.36 <1 7.2 30 805 <1 54 <3 71 13.0 56
R18818 Stark 0.32 0.09 0.23 <1 14.0 40 710 11 25 <38 83 13.0 70
R19527 Stephenson 3.06 1.46 1.60 <1 5.3 39 480 18 55 <2 52 74 42
R19528 Stephenson 2.34 0.66 1.68 <1 60 3 625 13 6.3 <3 66 79 583
R18636 Tazewell 4,72 0.24 4.48 <1 120 64 680 <1 110 <24 71 120 58
R18637 Tazewell 0.75 0.14 0.61 <1 15.0 53 620 <1 51 <25 73 1.0 75
R18823 Vermilion 3.70 0.19 3.51 <1 110 67 515 15 9.8 <3 72 140 63
R18824 Vermilion 1.65 1.45 0.20 <1 120 79 470 17 3.3 <3 74 16.0 73
R19373 Vermilion 3.55 0.06 3.49 <1 10.0 36 535 12 1.0 <3 66 13.0 56
R19374 Vermilion 0.74 0.05 0.69 <1 140 61 510 16 46 <3 80 18.0 78
R19375 Vermilion 3.04 0.03 3.01 <1 11.0 29 605 11 9.0 <3 70 10.7 53
R19376 A Vermilion 0.72 0.02 0.70 <1 46.0 46 580 11 44 <3 78 14.0 63
R19558 Warren 1.29 0.03 1.26 <1 13.0 42 420 15 65 <2 71 14.0 64
R19559 Warren 0.49 0.03 0.46 <1 14.0 45 390 17 20 <2 69 14.0 61
R19560 Warren 0.90 0.03 0.87 <1 6.1 31 595 10 34 <2 67 11.0 58
R19561 Warren 0.38 0.02 0.36 <1 14.0 27 555 10 22 <3 84 15.0 71
R19379 Washington 1.01 0.05 0.96 <1 10 38 690 <1 47 <3 77 1.0 59
R19380 Washington 0.39 0.10 0.29 <1 120 43 935 12 2.0 <3 79 15.0 68
R19383 Washington 0.81 0.02 0.79 <1 75 39 500 10 4.1 <3 66 9.1 47
R19384 Washington 0.58 0.03 0.55 <1 97 34 435 <1 20 <3 58 13.0 47
R19385 Washington 1.42 0.02 1.40 <1 140 55 555 13 6.5 <3 64 9.3 51
R19386 Washington 0.52 0.03 0.49 <1 150 48 915 15 25 <3 64 9.8 71
R19540 Whiteside 3.14 1.00 2.14 <1 83 57 440 10 6.0 <2 56 8.7 61
R19541 Whiteside 2.93 0.76 2.17 <1 8.9 49 505 12 64 <2 61 9.2 61
R19542 Whiteside 1.02 0.07 0.95 <1 7.4 53 650 12 34 <3 67 10.4 60
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Analysis no. County Tot. C (%) Inc.C (%) Org.C (%) Ag As B Ba Be Br Cd Ce Co Cr
R19543 Whiteside 0.33 0.04 0.29 <1 110 56 59 13 2.0 <3 76 12.0 66
R19461 Will 2.09 0.05 2.04 <1 94 51 485 17 79 <3 65 12.0 63
R19462 Will 1.58 1.10 0.48 <1 110 55 535 20 20 <3 81 15.0 70
R19463 Will 1.40 0.02 1.38 <1 87 52 500 17 46 <3 66 14.0 55
R19464 Will 1.73 1.15 0.58 <1 140 73 480 21 30 <3 74 16.0 69
R18687 Williamson 0.87 0.04 0.83 <1 140 46 750 12 33 <25 75 13.0 58
R18688 Williamson 0.42 0.19 0.23 <1 120 42 605 13 51 <25 74 81 71
R19525 Winnebago 1.58 0.02 1.56 <1 64 49 490 18 83 <3 53 8.0 45
R19526 Winnebago 0.57 0.02 0.55 <1 89 50 595 22 74 <2 71 10.0 60
R18819 Woodford 1.74 1.14 0.60 <1 120 36 515 12 4.0 <38 70 11.0 59
R18820 Woodford 1.60 1.58 0.02 <1 120 32 540 11 43 <3 70 12.0 58
Quality control replicate samples

R19536 Kane 3.13 0.03 3.10 <1 73 35 525 13 120 <2 64 9.6 55
R19519 3.48 0.03 3.45 <1 75 43 630 14 130 <2 66 9.6 56
R19537 Kane 1.20 0.53 0.67 <1 98 62 460 1.1 76 <2 67 12.0 60
R19520 1.26 0.49 0.77 <1 10.0 51 595 22 73 <2 68 12.0 63
R19550 Henry 0.86 0.06 0.80 <1 84 51 605 <1 3.8 <2 75 13.0 65
R19546 0.83 0.03 0.80 <1 85 32 565 10 39 <2 73 12.0 64
R19551 Henry 0.32 0.03 0.29 <1 1.0 48 480 11 <2 <2 76 1.0 64
R19547 0.30 0.02 0.28 <1 1.0 31 505 11 1.8 <3 75 1.0 66
R19686 Logan 1.92 0.04 1.88 <1 180 45 530 13 14.0 <3 74 120 64
R19590 1.94 0.03 1.91 <1 14.0 44 520 12 120 <4 76 12.0 63
R19687 Logan 0.78 0.04 0.74 <1 140 38 540 16 120 <3 76 12.0 67
R19591 0.76 0.03 0.73 <1 140 54 500 14 13.0 <4 77 12.0 68
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Analysis no. County Cs Cu Dy Eu Ga Hf La Li Lu Ni Pb Rb Sb Sc Se
R19598 Adams 34 26 53 11 110 M0 35 29 048 <20 <10 73 08 86 <1
R19599 Adams 51 40 59 14 170 89 41 40 054 25 <10 91 10 120 <0.8
R19600 Adams 19 27 38 08 67 110 26 17 038 <18 10 49 0.7 52 <06
R19601 Adams 21 30 28 07 72 82 22 17 033 <18 10 37 05 49 <06
R19688 Adams 44 32 44 11 150 10.0 36 22 043 18 14 86 12 100 <1
R19689 Adams 41 36 54 14 150 1.0 40 23 0.53 19 14 89 12 110 <08
R19523 Boone 25 27 42 10 91 130 32 16 041 <10 31 79 0.7 6.7 <08
R19524 Boone 42 34 58 13 140 1.0 39 23 0.55 14 41 81 11 1.0 <08
R19704 Brown 29 19 49 11 90 120 36 14 050 <10 20 80 09 74 <
R19705 Brown 42 38 52 13 130 98 37 22 053 23 21 82 13 110 <0.8
R18790 Bureau 35 16 48 12 140 M0 36 14 043 <15 13 87 09 90 <08
R18791 Bureau 37 20 51 14 140 M0 39 19 055 <15 12 72 11 100 <0.8
R18815 Bureau 31 15 48 11 140 10 33 15 043 <15 12 84 09 84 <08
R18816 Bureau 35 36 70 19 150 10 41 16 065 <15 11 69 17 102 <0.8
R19533 Carroll 23 15 46 11 120 140 33 14 050 <10 22 70 07 80 <08
R19534 Carroll 25 22 47 13 130 130 35 15 049 <10 20 61 08 95 <08
R19702 Cass 16 20 40 10 93 130 23 11 036 <10 15 57 06 64 <08
R19703 Cass 19 19 35 09 94 97 22 8 038 <10 39 61 06 66 <08
R18524 Champaign 41 25 46 12 120 78 36 22 049 <11 30 9 08 98 <1
R18525 Champaign 46 24 51 13 170 84 37 30 054 26 27 88 09 M0 <1
R18821 Champaign 26 18 3.0 07 90 66 23 10 035 <15 20 67 08 6.2 <08
R18822 Champaign 43 20 35 09 120 52 25 24 034 <13 22 89 0.7 92 <038
R18446 * Champaign (30ft) 26 15 47 11 120 120 35 15 048 <13 15 73 08 70 <1
R18447 * Champaign (30ft) 4.3 24 50 12 170 96 36 25 050 <12 <10 80 11 120 <1
R18448 * Champaign (100ft) 2.7 15 46 11 95 120 35 20 049 <14 11 72 09 74 1.0
R18449 * Champaign (100ft) 3.8 20 45 13 120 79 32 23 044 18 <10 81 09 100 <0.8
R18450 Champaign (160ft) 2.8 10 52 10 10.0 120 36 19 046 17 <10 74 10 74 <
R18451 Champaign (160ft) 4.0 24 54 14 140 104 36 24 051 <183 20 75 10 1.0 <0.8
R18632 Christian 27 21 51 11 96 10 33 11 049 <16 16 64 10 74 1.0
R18633 Christian 44 29 60 15 160 93 41 24 055 21 20 75 10 120 <1
R19377 Christian 25 14 48 10 97 120 32 11 052 <13 16 73 08 6.8 <0.8
R19378 Christian 32 14 3.7 09 10.0 72 29 16 039 <13 10 77 10 72 1.0
R19698 Christian 29 23 59 13 100 120 39 16 052 <10 72 75 10 71 <0.8
R19699 Christian 47 39 51 13 160 98 39 26 055 10 55 85 13 120 <0.8
R19387 Clay 30 15 42 10 MO0 120 33 16 048 <13 36 68 12 72 <1
R19388 Clay 52 33 52 13 160 100 39 25 053 16 38 86 12 140 <08
R19381 Clinton 24 8 50 11 82 130 33 10 047 <13 25 67 09 64 <1
R19382 Clinton 49 23 53 14 160 87 40 28 053 18 26 95 12 120 <0.8
R18634 Coles 31 19 40 10 120 81 27 18 046 16 20 74 08 79 1.0
R18635 Coles 43 26 42 11 130 57 29 26 043 17 22 82 07 100 <0.8
R18792 DeKalb 32 20 43 10 10 100 34 15 043 <15 17 84 08 80 <038
R18793 DeKalb 40 21 48 12 130 938 35 19 048 <15 10 89 11 100 <0.8
R19467 DuPage 46 53 46 11 120 51 29 38 042 28 51 97 10 10.0 15
R19468 DuPage 53 50 45 11 160 6.4 32 53 041 23 41 97 05 M0 1.5
R19469 DuPage 42 32 43 10 130 80 32 30 044 31 36 110 09 98 <08
R19470 DuPage 73 55 56 15 19.0 55 42 53 049 63 39 150 11 150 <05
R18693 Franklin 32 24 44 1A 96 130 36 10 055 <16 18 75 11 79 <0.8
R18694 Franklin 39 26 46 13 150 110 40 12 048 21 <10 74 11 120 <0.8
R18638 Fulton 35 21 50 11 130 1.0 35 10 0.52 16 25 78 11 88 <038
R18639 Fulton 39 32 78 18 13.0 100 44 15 060 25 12 74 13 120 <08
R18644 Fulton 40 27 49 13 140 MO0 37 15 050 <16 19 77 12 110 <0.8
R18645 Fulton 24 27 49 12 100 MO0 32 8 047 <17 13 54 08 87 <08
R19580 Grundy 30 39 42 11 110 72 29 23 039 <18 15 91 06 75 <1
R19581 Grundy 25 34 52 13 100 76 27 15 039 <18 28 89 04 74 <08
R19566 Hancock 28 36 48 11 100 120 36 18 052 <11 37 75 10 76 <1
R19567 Hancock 53 51 67 15 170 86 43 31 054 56 25 84 12 120 <038
R19568 Hancock 20 24 47 10 85 140 33 12 046 <11 14 72 07 6.0 <08
R19569 Hancock 36 34 49 13 140 M11.0 34 18 046 <11 12 80 10 97 <08
R19562 Henderson 23 27 37 10 938 85 26 13 0383 <11 24 71 05 6.3 <0.8
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Analysis no. County Cs Cu Dy Eu Ga Hf La Li Lu Ni Pb Rb Sb Sc Se
R19563 Henderson 24 30 43 10 1.0 9.0 29 14 041 <11 24 62 0.4 72 <0.8
R19544 Henry 28 3 41 10 100 M0 32 15 044 <10 10 77 0.7 71 <
R19545 Henry 37 37 43 11 120 100 34 22 049 <10 13 71 10 94 <038
R19546 Henry 33 3 47 11 13.0 13.0 37 17 052 20 19 85 10 84 <0.8
R19547 Henry 35 36 52 13 130 130 36 22 053 <10 26 74 09 1.0 <0.8
R19548 Henry 37 69 57 15 120 120 40 21 056 18 25 76 13 104 <0.8
R19549 Henry 30 3 56 13 120 120 37 19 055 18 26 64 0.9 94 <0.8
R18689 Jackson 29 21 48 11 120 130 34 14 051 <16 50 79 11 71 <0.8
R18690 Jackson 46 25 43 10 13.0 10.0 34 14 047 <17 14 81 13 110 «i1
R19529 Jo Daviess 25 29 44 09 10 130 32 18 044 <9 16 72 0.8 6.4 <0.8
R19530 Jo Daviess 36 73 53 13 140 M0 38 27 049 <10 23 80 09 110 <0.8
R19531 Jo Daviess 35 44 43 10 120 110 31 21 044 <10 46 87 0.9 87 <0.8
R19532 Jo Daviess 51 52 48 13 190 83 39 30 046 <10 32 838 10 130 <0.8
R19519 Kane 35 29 46 11 120 91 34 20 045 <9 36 87 09 86 <08
R19520 Kane 40 45 54 13 15.0 74 35 26 050 <9 20 81 10 10.0 <1
R19582 Kane 41 40 48 12 12.0 79 35 27 046 <18 16 99 1.1 95 <0.8
R19583 Kane 20 40 24 0.7 76 36 19 13 028 19 22 50 19 58 <0.8
R19473 Kankakee 20 34 23 0.6 75 6.0 20 12 026 <18 23 62 0.8 46 <0.8
R19474 Kankakee 19 3 17 05 7.6 40 14 10 023 22 18 54 0.6 45 <0.8
R19465 Kendall 44 44 50 12 13.0 88 35 28 044 19 36 99 10 104 <1
R19466 Kendall 47 51 54 14 150 95 39 34 054 28 38 8 11 110 <0.8
R19586 Knox 33 40 43 10 120 9.8 36 18 044 <18 25 87 0.8 80 <0.8
R19587 Knox 40 30 51 11 140 100 37 24 048 <18 21 91 09 9.4 <0.8
R19588 Knox 34 31 50 12 120 10.0 36 22 0.49 <18 17 94 0.9 8.7 <1
R19589 Knox 47 30 52 13 170 95 38 25 053 <20 15 92 11 M0 <1
R19584 LaSalle 27 21 35 09 9.0 75 26 22 031 <18 19 69 12 6.7 <08
R19585 LaSalle 25 19 41 10 94 93 32 25 038 <18 17 72 14 76 <0.8
R19471 Lake 34 44 39 11 1.0 6.2 28 24 037 44 48 77 0.7 97 <08
R19472 Lake 38 69 50 13 120 44 29 27 037 34 34 81 09 120 <0.8
R19475 Lake 43 60 44 10 130 66 32 33 042 <9 33 106 0.8 11.0 <0.8
R19476 Lake 43 54 34 09 120 42 27 30 034 21 21 84 0.7 100 <0.8
R19477 Lake 70 61 70 17 200 50 46 56 055 40 36 140 09 16.0 <0.8
R19478 Lake 43 49 34 09 120 37 25 33 033 34 20 90 06 99 <08
R18788 Livingston 48 23 48 12 13.0 6.6 35 28 042 18 34 110 09 1.0 <0.8
R18789 Livingston 51 23 50 14 13.0 72 37 28 044 14 26 105 0.9 120 <0.8
R18458 Logan 35 30 47 11 13.0 84 32 21 044 26 238 74 15 9.1 <1
R18459 Logan 36 23 57 15 160 1.0 43 21 057 29 25 71 11 110 1.0
R19590 Logan 35 45 51 13 120 1.0 37 25 0.54 <19 17 83 1.2 9.1 <1
R19591 Logan 40 35 59 14 130 110 37 26 054 19 17 82 11 1.0 <0.8
R18630 Macon 33 25 44 11 110 93 33 15 050 16 27 81 10 83 <08
R18631 Macon 45 31 55 14 130 85 38 22 052 <16 14 79 11 10 <1
R18695 Marion 23 12 38 09 93 12.0 30 8 046 <16 11 62 10 6.3 <0.8
R18696 Marion 51 26 42 11 16.0 9.2 34 27 046 <16 20 80 1.0 13.0 1.0
R19596 Mason 07 25 11 03 55 26 9 3 0.15 <20 <10 34 0.2 1.9 <0.5
R19597 Mason 08 26 13 03 43 3.0 10 3 0.16 <16 <10 36 0.2 1.9 <0.5
R19564 McDonough 26 32 41 10 81 120 34 12 045 <M1 18 86 0.8 6.4 <0.8
R19565 McDonough 53 51 49 12 170 87 37 28 047 <11 21 89 15 120 <1
R19479 McHenry 22 32 29 0.6 8.9 76 24 17 033 <10 33 70 0.6 56 <0.8
R19480 McHenry 46 54 35 10 14.0 52 31 32 0.41 14 24 95 06 1.0 <0.8
R19521 McHenry 26 36 34 08 110 6.8 23 17 036 <10 29 77 0.5 70 <0.8
R19522 McHenry 21 31 28 0.7 9.2 47 20 18 0.30 <10 19 61 05 6.1 <0.8
R18452 McLean 34 20 44 11 120 97 34 20 043 <14 30 87 10 85 <08
R18453 McLean 46 29 59 15 170 98 40 27 053 18 23 86 12 120 <0.8
R18454 McLean 28 20 45 10 10.0 10.0 31 17 043 <13 16 74 0.8 77 <
R18455 McLean 18 9 33 08 81 60 22 17 030 79 14 51 07 56 <1
R18456 McLean 36 25 48 12 130 84 39 21 047 <14 21 90 09 92 «<i
R18457 McLean 37 15 49 11 140 96 35 24 045 <17 33 88 0.9 93 «<i
R19592 Menard 22 23 48 10 99 140 30 17 044 <18 17 74 0.7 6.7 <0.8
R19593 Menard 31 26 53 13 13.0 120 33 25 047 <20 13 78 0.8 9.8 <0.8
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Analysis no. County Cs Cu Dy Eu Ga Hf La Li Lu Ni Pb Rb Sb Sc Se
R19594 Menard 26 18 4.3 1.1 87 130 30 18 044 <19 12 73 09 71 <08
R19595 Menard 26 26 4.8 1.1 95 120 32 17 046 <19 10 71 08 77 <0.8
R19554 Mercer 32 30 49 11 1.0 10.0 34 18 0.49 13 29 92 11 8.0 1.2
R19555 Mercer 45 40 49 12 140 98 35 23 046 13 106 88 20 1.0 <0.8
R19700 Morgan 32 33 50 11 110 10.0 36 16 0.52 15 18 82 11 77 <1
R19701 Morgan 49 34 50 12 13.0 92 35 27 0.52 21 17 92 14 1.0 <12
R18794 Ogle 28 14 41 10 1.0 9.7 32 13 0.41 15 10 79 0.7 6.9 <0.8
R18795 Ogle 31 18 3.3 0.8 12.0 78 26 15 031 <15 <10 70 08 78 <0.8
R18796 Ogle 22 16 44 0.8 77 1.0 28 10 043 <15 10 68 06 58 <0.8
R18797 Ogle 28 16 32 0.7 93 77 24 12 036 <15 <10 58 0.6 77 <0.8
R18640 Peoria 35 23 48 11 11.0 85 32 13 045 20 10 78 1.1 9.2 1.0
R18641 Peoria 46 22 43 10 130 69 29 12 044 29 10 86 09 98 <0.8
R18642 Peoria 35 28 46 11 120 120 36 15 048 <16 12 84 11 89 <0.8
R18643 Peoria 45 34 54 14 150 110 38 18 050 17 12 83 13 12.0 1.0
R19538 Peoria 76 51 6.8 16 210 53 43 74 0.53 53 17 130 1.3 19.0 13
R19539 Peoria 58 40 43 12 14.0 38 31 17 042 34 11 1083 0.9 12.0 <0.8
R18691 Perry 29 19 41 09 99 140 30 10 046 <16 30 67 11 72 <0.8
R18692 Perry 39 23 67 17 150 110 48 8 061 <18 21 79 10 100 <0.8
R19690 Pike 20 15 46 12 140 13.0 31 14 044 <10 12 56 07 75 <0.8
R19691 Pike 22 21 441 11 96 100 30 14 0.41 13 22 56 07 72 <0.8
R19692 Pike 26 21 51 12 100 130 35 15 052 <10 18 68 08 73 <0.8
R19693 Pike 39 36 47 12 140 M0 36 23 047 16 35 75 11 1.0 <0.8
R18568 Rock Island 36 63 46 11 120 98 32 21 047 <15 41 77 06 86 <1
R18569 Rock Island 42 19 50 13 120 1.0 38 23 0.51 13 22 73 0.6 10.0 <1
R19552 Rock Island 31 22 46 11 92 120 36 17 049 <10 20 88 0.9 72 <0.8
R19553 Rock Island 47 38 53 13 16.0 10.0 40 25 049 <11 28 80 14 110 <0.8
R19556 Rock Island 32 27 47 10 120 100 32 15 044 <10 250 94 12 76 <1
R19557 Rock Island 48 34 44 12 15.0 95 37 25 049 <M1 31 83 13 1.0 «1
R19696 Sangamon 24 23 50 12 84 120 33 17 048 <10 16 71 0.7 70 <0.8
R19697 Sangamon 35 27 50 12 120 9.7 33 23 0.45 19 43 85 08 95 <038
R19706 Schuyler 34 3 49 11 120 100 36 19 047 <9 22 8 10 8.0 <1
R19707 Schuyler 48 34 52 12 140 93 38 29 047 22 28 77 13 110 <1
R19694 Scott 29 33 53 13 120 130 37 18 050 <10 28 68 11 8.1 <0.8
R19695 Scott 40 35 64 14 140 1.0 39 25 0.55 16 28 82 11 1.0 <0.8
R18817 Stark 30 15 50 11 M0 M0 37 15 045 <15 11 88 08 76 <0.8
R18818 Stark 46 28 53 15 160 92 45 22 054 <15 14 82 12 1.0 <0.8
R19527 Stephenson 22 30 36 09 79 78 26 11 035 <10 21 62 06 58 <0.8
R19528 Stephenson 30 31 46 10 1.0 100 33 18 0.47 <10 13 80 0.7 76 <0.8
R18636 Tazewell 36 32 42 11 11.0 91 33 17 041 <16 40 89 13 87 «1
R18637 Tazewell 55 26 41 11 16.0 85 3 19 048 <16 21 85 15 120 «1
R18823 Vermilion 47 21 44 11 13.0 79 36 28 044 <13 52 101 12 104 <1
R18824 Vermilion 70 24 49 13 170 54 38 43 047 26 31 121 0.9 140 <0.8
R19373 Vermilion 43 19 46 10 13.0 73 32 23 040 <13 29 1083 20 95 «i
R19374 Vermilion 78 32 51 13 180 55 40 47 045 33 14 140 1.0 150 <0.8
R19375 Vermilion 32 53 52 12 120 105 35 20 046 13 25 79 11 83 <1
R19376 Vermilion 39 22 57 15 140 100 40 24 052 20 14 73 10 1.0 <0.8
R19558 Warren 38 30 46 12 140 75 34 36 047 13 24 74 11 11.0 <0.8
R19559 Warren 42 48 50 12 15.0 74 34 37 0.48 18 23 78 09 1.0 <0.8
R19560 Warren 24 19 45 10 M0 140 34 13 049 <14 16 70 09 6.8 <1
R19561 Warren 41 37 59 14 150 105 41 21 0.57 <M 19 79 12 1.0 <1
R19379 Washington 27 15 49 12 110 140 35 10 0.51 <13 16 67 1.2 7.2 2.6
R19380 Washington 47 25 57 14 14.0 92 39 20 0.51 17 18 8 11 11.0 <0.8
R19383 Washington 2.5 9 48 11 100 1.0 32 10 043 <13 18 65 09 64 <1
R19384 Washington 25 12 41 10 110 100 28 1 042 <13 24 61 09 6.8 <1
R19385 Washington 20 10 39 0.8 72 140 30 8 046 <13 45 61 11 5.7 <0.8
R19386 Washington 49 24 42 10 15.0 92 31 26 042 <13 28 80 14 12.0 2.2
R19540 Whiteside 29 44 39 10 120 82 30 17 044 <10 19 69 10 81 <0.8
R19541 Whiteside 31 39 41 10 110 81 31 20 043 25 26 75 09 83 <1
R19542 Whiteside 26 24 50 11 100 13.0 35 15 048 21 13 77 08 78 <0.8
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Analysis no. County Cs Cu Dy Eu Ga Hf La Li Lu Ni Pb Rb Sb Sc Se
R19543 Whiteside 37 33 50 12 150 M0 37 19 050 <10 20 71 1.0 10.0 <0.8
R19461 Will 44 31 43 10 12.0 76 31 32 042 28 40 110 09 9.7 <1
R19462 Will 64 45 52 13 16.0 55 37 49 044 45 26 120 0.8 13.0 <0.8
R19463 Will 36 42 42 09 120 86 32 26 043 <18 44 97 09 82 <08
R19464 Will 66 53 48 13 170 52 38 46 048 45 28 130 1.0 13.0 <0.8
R18687 Williamson 26 17 40 11 M0 130 33 8 050 <17 17 69 13 6.7 1.0
R18688 Williamson 48 21 48 12 16.0 99 37 14 049 17 16 86 12 11.0 <0.8
R19525 Winnebago 24 27 34 09 85 94 27 14 036 <10 28 62 0.7 6.4 <08
R19526 Winnebago 35 40 48 11 120 97 34 22 048 <10 28 68 0.8 99 <08
R18819 Woodford 36 21 49 13 130 94 35 21 045 <15 11 71 0.9 101 <0.8
R18820 Woodford 37 22 52 14 13.0 9.0 37 21 054 <15 1 76 09 10.2 <0.8
Quality control replicate samples

R19536 Kane 34 29 45 11 120 91 33 19 048 <10 26 82 0.7 86 <0.8
R19519 35 29 46 11 120 91 34 20 045 <9 36 87 09 86 <08
R19537 Kane 38 41 52 13 14.0 73 34 27 047 16 1 75 1.0 10.0 <0.8
R19520 40 45 54 13 15.0 74 35 26 050 <9 20 81 10 10.0 <1
R19550 Henry 33 36 52 12 M0 130 36 17 055 <11 23 84 09 84 <038
R19546 33 3 47 11 130 130 37 17 052 20 19 85 10 84 <0.8
R19551 Henry 34 36 50 13 13.0 120 36 21 054 <11 20 72 09 110 <0.8
R19547 35 36 52 13 13.0 13.0 36 22 053 <10 26 74 0.9 110 <0.8
R19686 Logan 37 3 55 13 120 120 36 17 049 <9 18 83 11 9.1 <08
R19590 35 45 51 13 120 M0 37 25 054 <19 17 83 12 91 <1
R19687 Logan 40 26 62 14 140 MO0 37 20 049 15 24 77 12 110 <0.8
R19591 40 3 59 14 130 M0 37 26 054 19 17 82 11 110 <0.8
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Analysis no. County Sm Sr Ta Tb Th TI U \ Yb Zn

R19598 Adams 5.6 100 1.00 0.78 10.0 1 27 65 3.0 48.0
R19599 Adams 6.9 100 1.00 0.92 11.0 1 3.3 104 3.1 68.0
R19600 Adams 41 80 0.70 0.60 72 <1 3.2 44 2.3 33.0
R19601 Adams 3.5 60 0.63 0.52 6.4 1 24 52 1.9 26.0
R19688 Adams 5.5 110 1.00 0.72 12.0 2 25 84 2.8 741
R19689 Adams 6.4 125 1.10 0.89 11.0 <1 3.9 60 3.3 72.9
R19523 Boone 4.3 120 0.97 0.69 9.0 <1 3.0 82 25 470
R19524 Boone 6.6 120 0.91 0.93 11.0 <1 3.0 102 3.1 75.0
R19704 Brown 5.6 110 1.00 0.83 9.7 1 3.0 60 3.0 49.5
R19705 Brown 6.3 100 0.98 0.84 11.0 <1 3.5 130 3.0 93.1
R18790 Bureau 5.5 115 0.97 0.82 9.7 2 3.5 76 29 118.0
R18791 Bureau 6.8 125 0.92 0.99 10.0 3 3.3 105 3.3 79.0
R18815 Bureau 5.1 115 1.00 0.76 9.1 2 4.0 61 2.7 64.0
R18816 Bureau 8.8 135 0.92 1.30 10.0 1 3.5 136 4.0 54.0
R19533 Carroll 5.5 135 0.87 0.80 8.8 1 4.8 92 2.8 46.0
R19534 Carroll 6.0 155 0.88 0.84 9.1 1 3.8 128 3.1 53.0
R19702 Cass 4.2 130 0.61 0.62 5.9 1 <25 43 2.2 36.0
R19703 Cass 4.0 115 0.56 0.55 5.8 <1 2.0 52 2.0 33.8
R18524 Champaign 5.9 100 0.92 0.86 9.3 2 3.4 83 2.8 80.0
R18525 Champaign 6.4 106 0.91 0.91 10.0 2 3.0 110 3.1 62.0
R18821 Champaign 3.6 85 0.57 0.48 6.3 1 2.0 58 1.8 61.0
R18822 Champaign 4.3 80 0.69 0.59 7.3 3 2.0 69 2.0 50.0
R18446 Champaign (30 ft) 5.4 98 1.00 0.78 8.8 2 3.6 77 3.0 470
R18447 Champaign (30 ft) 6.0 97 0.95 0.76 10.0 2 4.2 96 3.1 80.0
R18448 Champaign (100 ft) 5.7 98 1.00 0.74 9.3 2 3.6 59 29 51.0
R18449 Champaign (100 ft) 6.0 106 0.80 0.84 8.6 1 4.0 70 2.8 70.0
R18450 Champaign (160 ft) 5.4 98 1.10 0.74 9.6 2 4.5 70 29 51.0
R18451 Champaign (160 ft) 6.5 106 0.96 0.91 10.0 1 3.4 97 3.1 80.0
R18632 Christian 5.3 110 1.00 0.89 9.0 2 4.2 75 2.8 477
R18633 Christian 71 110 0.96 1.00 11.0 1 3.5 116 3.4 78.6
R19377 Christian 5.1 100 1.00 0.74 8.9 1 3.3 61 2.9 43.0
R19378 Christian 4.3 100 0.77 0.63 7.9 1 3.3 61 22 42.0
R19698 Christian 6.2 105 1.00 0.97 9.5 2 3.4 105 3.4 476
R19699 Christian 6.2 100 0.97 0.92 12.0 <1 3.8 139 3.1 96.3
R19387 Clay 5.0 80 1.10 0.72 10.0 1 3.6 119 29 35.0
R19388 Clay 6.4 95 1.10 0.92 12.0 1 3.7 168 3.1 73.0
R19381 Clinton 5.2 105 1.00 0.74 8.9 1 2.8 85 2.8 19.0
R19382 Clinton 6.4 115 1.00 0.90 11.0 1 3.9 137 3.1 78.0
R18634 Coles 4.6 90 0.75 0.68 76 1 3.3 64 24 64.5
R18635 Coles 5.4 90 0.72 0.72 79 2 3.4 75 24 60.9
R18792 DeKalb 5.2 105 0.93 0.65 9.6 2 3.4 74 2.7 72.0
R18793 DeKalb 5.7 95 0.88 0.86 9.7 1 2.8 98 2.8 74.0
R19467 DuPage 5.0 100 0.71 0.82 8.3 1 4.9 78 25 121.0
R19468 DuPage 5.3 115 0.85 0.69 9.6 1 6.7 82 2.6 98.0
R19469 DuPage 4.6 90 1.00 0.69 9.4 1 4.2 100 25 83.0
R19470 DuPage 7.0 90 0.96 0.87 11.0 1 4.6 163 29 104.0
R18693 Franklin 5.4 80 1.10 0.80 11.0 1 3.3 64 3.1 50.2
R18694 Franklin 6.6 110 1.00 0.84 11.0 1 3.5 83 3.0 64.3
R18638 Fulton 5.4 100 1.00 0.83 9.9 2 4.0 87 2.9 106.0
R18639 Fulton 8.5 110 0.94 1.20 10.0 2 3.8 120 3.9 94.7
R18644 Fulton 5.9 100 1.00 0.83 11.0 1 3.8 83 3.1 84.1
R18645 Fulton 5.8 140 0.86 0.78 8.2 1 2.0 52 2.8 48.6
R19580 Grundy 5.2 80 0.78 0.73 76 1 2.7 68 23 71.0
R19581 Grundy 6.0 65 0.68 0.82 76 1 25 71 24 78.0
R19566 Hancock 5.5 120 1.00 0.75 10.0 2 4.1 88 3.0 59.0
R19567 Hancock 74 125 1.00 0.95 12.0 <1 3.5 134 3.3 970
R19568 Hancock 5.2 125 0.95 0.75 8.5 <1 3.1 71 29 44.0
R19569 Hancock 6.0 125 0.89 0.77 9.9 1 3.5 132 2.8 70.0
R19562 Henderson 4.2 125 0.65 0.62 6.9 1 3.0 75 2.1 96.0
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R19563 Henderson 4.6 135 0.72 0.66 76 <1 2.7 93 2.4 53.0
R19544 Henry 4.7 110 0.84 0.69 8.3 1 3.5 95 2.6 58.0
R19545 Henry 5.3 120 0.94 0.76 10.2 <1 3.4 132 2.8 62.0
R19546 Henry 55 115 1.10 0.77 10.0 1 4.5 135 3.0 67.0
R19547 Henry 6.3 125 0.97 0.84 10.0 <1 3.9 122 3.1 69.0
R19548 Henry 6.9 125 1.00 1.00 11.0 <1 3.4 159 3.5 124.0
R19549 Henry 6.3 130 0.88 0.90 9.6 1 2.7 114 3.2 63.0
R18689 Jackson 5.4 100 1.10 0.83 9.7 2 3.6 89 3.0 185.0
R18690 Jackson 5.2 110 1.00 0.76 12.0 2 4.0 115 2.9 74.0
R19529 Jo Daviess 4.6 115 0.96 0.62 8.4 1 3.0 104 2.6 51.0
R19530 Jo Daviess 6.4 110 1.10 0.89 11.0 <1 3.0 126 3.2 59.0
R19531 Jo Daviess 4.6 120 0.90 0.64 9.4 1 3.0 107 25 258.0
R19532 Jo Daviess 6.3 120 0.95 0.85 11.0 <1 3.4 112 2.9 132.0
R19519 Kane 5.3 95 0.88 0.75 9.5 1 3.2 85 27 66.0
R19520 Kane 6.1 100 0.77 0.90 8.9 1 3.6 139 2.9 61.0
R19582 Kane 5.7 95 0.90 0.74 9.8 <1 3.1 118 25 89.0
R19583 Kane 3.0 90 0.40 0.42 4.4 1 3.0 41 1.4 94.0
R19473 Kankakee 2.6 85 0.51 0.39 5.0 2 2.0 35 1.5 62.0
R19474 Kankakee 21 75 0.40 0.29 4.2 1 2.0 53 1.2 36.0
R19465 Kendall 5.6 95 1.00 0.82 10.0 1 5.2 137 2.9 86.0
R19466 Kendall 6.4 115 0.99 1.00 11.0 1 4.8 96 3.1 86.0
R19586 Knox 5.4 120 0.98 0.73 10.0 1 3.1 106 2.7 104.0
R19587 Knox 5.7 115 1.00 0.78 11.0 1 2.6 119 3.0 73.0
R19588 Knox 5.7 115 0.94 0.79 10.0 1 4.2 77 2.9 80.0
R19589 Knox 6.2 110 1.00 0.80 11.0 1 3.6 127 2.9 85.0
R19584 LaSalle 4.4 55 0.84 0.52 72 1 2.0 37 19 870
R19585 LaSalle 5.7 60 0.98 0.67 9.1 1 3.1 62 2.4 80.0
R19471 Lake 4.7 95 0.67 0.67 75 1 4.0 91 2.3 103.0
R19472 Lake 5.7 80 0.54 0.89 6.8 1 3.7 72 2.4 144.0
R19475 Lake 4.9 80 0.90 0.68 8.8 1 3.3 79 2.4 76.0
R19476 Lake 4.4 90 0.62 0.58 71 1 3.2 78 2.0 64.0
R19477 Lake 8.2 80 0.88 1.10 11.0 1 4.3 81 3.5 102.0
R19478 Lake 4.2 90 0.63 0.57 71 1 3.5 105 2.0 64.0
R18788 Livingston 5.7 90 0.89 0.81 9.7 2 3.5 77 2.7 124.0
R18789 Livingston 6.2 85 0.91 0.90 10.0 2 3.4 100 2.9 99.0
R18458 # Logan 5.4 116 0.85 0.72 8.8 2 3.2 100 2.7 121.0
R18459 # Logan 72 120 0.88 0.92 9.7 3 3.5 104 3.5 75.0
R19590 Logan 6.3 100 0.96 0.86 10.0 1 3.0 83 3.3 119.0
R19591 Logan 6.8 100 0.93 0.93 10.0 1 3.0 106 3.3 870
R18630 Macon 5.3 100 0.97 0.80 9.3 1 4.1 78 2.8 83.6
R18631 Macon 74 100 0.89 1.00 9.9 1 3.0 108 3.1 70.6
R18695 Marion 4.4 95 0.98 0.71 8.5 2 3.9 50 2.6 46.1
R18696 Marion 5.3 85 0.98 0.73 12.0 1 2.5 148 2.6 73.4
R19596 Mason 1.3 75 0.19 0.20 2.0 1 1.3 22 0.8 25.0
R19597 Mason 14 70 0.21 0.20 2.2 1 <15 20 0.7 170
R19564 McDonough 4.8 105 1.10 0.69 9.8 <1 4.0 77 3.0 46.0
R19565 McDonough 5.6 100 0.94 0.75 12.0 1 4.4 138 2.8 97.0
R19479 McHenry 3.3 85 0.77 0.50 6.5 1 3.0 102 1.9 43.0
R19480 McHenry 4.8 85 0.71 0.71 8.4 1 3.6 168 22 63.0
R19521 McHenry 3.7 90 0.59 0.50 6.5 1 24 82 1.9 45.0
R19522 McHenry 3.2 95 0.51 0.48 5.1 1 2.0 71 15 26.0
R18452 McLean 5.5 99 0.99 0.76 9.6 2 3.6 62 2.7 91.0
R18453 McLean 72 105 1.00 0.97 11.0 2 3.7 88 3.2 91.0
R18454 McLean 5.1 96 0.96 0.71 8.8 2 3.5 63 2.6 64.0
R18455 & MclLean 41 89 0.45 0.56 5.7 2 3.0 35 17 40.0
R18456 & McLean 6.1 103 1.00 0.82 9.8 2 3.1 92 2.8 870
R18457 McLean 5.4 101 1.10 0.77 10.0 3 4.0 84 2.7 76.0
R19592 Menard 4.7 115 0.98 0.74 8.4 1 4.0 73 2.7 44.0
R19593 Menard 5.9 120 0.90 0.84 9.4 1 24 71 3.0 50.0
Continued on next page
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R19594 Menard 5.2 105 0.91 0.78 8.4 1 3.4 71 2.8 54.0
R19595 Menard 5.4 110 0.84 0.79 8.6 1 2.2 64 2.8 56.0
R19554 Mercer 5.5 115 0.88 0.72 9.0 <1 3.7 136 2.7 95.0
R19555 Mercer 5.6 120 1.00 0.76 1.0 1 3.2 144 2.8 84.0
R19700 Morgan 5.5 105 0.96 0.85 9.8 1 3.2 101 3.0 143.0
R19701 Morgan 5.4 90 0.95 0.74 11.0 1 3.0 109 2.8 82.2
R18794 Ogle 4.5 105 0.85 0.68 8.3 2 2.6 53 2.4 58.0
R18795 Ogle 3.9 90 0.65 0.54 79 2 2.4 45 1.8 43.0
R18796 Ogle 3.8 105 0.87 0.62 75 2 3.0 43 2.3 38.0
R18797 Ogle 3.6 85 0.65 0.47 76 1 2.0 63 1.9 55.0
R18640 Peoria 5.4 90 0.87 0.83 8.2 1 4.0 89 2.6 103.0
R18641 Peoria 4.8 140 0.74 0.69 7.6 1 3.0 136 2.2 59.2
R18642 Peoria 5.4 100 1.00 0.81 9.9 1 3.1 83 2.9 63.9
R18643 Peoria 6.7 110 1.10 0.88 11.0 1 3.0 99 3.2 77.3
R19538 Peoria 7.8 125 1.10 1.00 12.0 <1 3.2 260 3.4 149.0
R19539 Peoria 5.2 390 0.75 0.68 8.1 <1 3.5 183 2.4 35.0
R18691 Perry 4.4 85 1.00 0.65 10.0 2 3.2 76 2.8 43.4
R18692 Perry 8.1 120 1.10 1.20 1.0 1 3.0 99 3.9 62.9
R19690 Pike 5.3 165 0.75 0.78 8.1 <1 2.8 60 2.6 38.8
R19691 Pike 5.2 165 0.69 0.73 78 1 3.2 67 25 43.8
R19692 Pike 5.6 110 1.00 0.84 9.2 <1 3.8 68 3.0 49.8
R19693 Pike 5.8 110 1.00 0.73 11.0 <1 3.4 135 2.9 73.9
R18568 Rock Island 5.5 109 0.90 0.79 8.5 2 3.0 68 2.7 69.0
R18569 Rock Island 6.5 117 0.97 0.95 9.9 2 2.7 81 3.1 33.0
R19552 Rock Island 5.2 125 1.00 0.75 9.6 1 3.8 117 2.8 59.0
R19553 Rock Island 6.5 125 1.00 0.81 12.0 <1 3.5 167 3.0 89.0
R19556 Rock Island 4.7 110 0.92 0.71 9.0 1 <4 95 2.7 84.0
R19557 Rock Island 5.8 115 0.95 0.71 12.0 <1 5.0 125 2.7 87.0
R19696 Sangamon 5.6 115 0.90 0.81 8.5 2 3.0 88 3.0 42.9
R19697 Sangamon 5.6 100 0.84 0.78 8.7 1 2.9 142 2.8 60.4
R19706 Schuyler 5.4 105 0.99 0.77 9.7 1 3.4 71 2.8 73.4
R19707 Schuyler 6.0 95 0.98 0.78 1.0 <1 3.6 97 2.9 94.2
R19694 Scott 6.4 110 1.00 0.84 10.0 1 3.3 91 3.1 62.6
R19695 Scott 71 100 1.00 1.00 11.0 1 3.1 95 3.4 83.8
R18817 Stark 5.4 115 0.96 0.76 9.2 2 3.0 56 29 65.0
R18818 Stark 75 120 1.00 0.99 11.0 2 3.0 141 3.2 73.0
R19527 Stephenson 41 100 0.61 0.60 6.3 <1 3.0 62 2.0 50.0
R19528 Stephenson 5.0 115 0.88 0.78 8.9 <1 3.3 98 2.7 62.0
R18636 Tazewell 5.1 100 0.90 0.76 9.5 1 3.5 105 2.7 92.2
R18637 Tazewell 5.1 90 1.10 0.72 12.0 2 3.6 117 2.5 86.6
R18823 Vermilion 5.6 85 0.95 0.79 10.0 2 3.3 110 2.8 98.0
R18824 Vermilion 6.2 110 0.89 0.84 9.9 2 3.2 114 2.7 79.0
R19373 Vermilion 5.2 80 0.91 0.74 9.1 3 3.4 65 2.5 84.0
R19374 Vermilion 6.2 70 0.99 0.89 11.0 3 5.0 88 2.9 87.0
R19375 Vermilion 55 100 0.95 0.84 9.5 2 4.0 59 2.8 143.0
R19376 Vermilion 7.0 105 0.94 0.96 10.0 2 3.4 64 3.2 73.0
R19558 Warren 6.0 90 0.87 0.79 9.3 <1 2.0 91 2.7 76.0
R19559 Warren 5.9 100 0.86 0.80 9.3 1 2.7 101 2.8 870
R19560 Warren 51 125 0.99 0.71 9.2 <1 3.3 69 3.0 41.0
R19561 Warren 6.8 120 0.95 0.94 11.0 1 3.7 112 3.2 76.0
R19379 Washington 6.0 120 1.00 0.85 9.8 1 6.1 66 3.1 35.0
R19380 Washington 6.3 150 0.98 0.92 11.0 1 5.0 128 3.0 73.0
R19383 Washington 5.1 95 0.94 0.74 8.5 2 3.1 69 2.8 23.0
R19384 Washington 47 90 0.84 0.66 8.2 1 3.9 65 2.6 43.0
R19385 Washington 4.3 95 1.00 0.65 8.7 <1 5.0 100 2.7 27.0
R19386 Washington 5.0 105 1.10 0.67 12.0 <1 5.7 138 2.8 69.0
R19540 Whiteside 4.7 110 0.73 0.71 77 1 3.0 142 2.5 141.0
R19541 Whiteside 4.9 110 0.79 0.68 8.2 <1 3.0 146 2.5 131.0

Analysis Number, County, and Sm to Zn

Continued on next page

MWG13-15_122764

35



Electronic Filing: Received, Clerk's Office 3/24/2022

Analysis no. County Sm Sr Ta Tb Th Tl U \ Yb Zn
R19542 Whiteside 5.4 135 1.00 0.81 9.0 <1 3.6 165 2.9 61.0
R19543 Whiteside 6.0 135 0.88 0.86 10.0 1 3.3 150 3.0 77.0
R19461 Will 4.8 85 0.97 0.70 9.3 1 5.4 100 2.6 71.0
R19462 Will 6.5 95 0.87 0.88 10.0 1 4.2 132 2.8 73.0
R19463 Will 4.6 90 0.98 0.67 9.1 2 4.7 98 2.4 69.0
R19464 Will 6.4 90 0.80 0.86 9.8 2 3.7 127 2.6 101.0
R18687 Williamson 5.3 95 1.00 0.72 10.0 2 3.5 89 3.0 59.0
R18688 Williamson 5.7 105 1.10 0.76 12.0 2 3.6 101 3.1 74.3
R19525 Winnebago 41 85 0.71 0.66 7.0 <1 25 88 2.2 42.0
R19526 Winnebago 5.6 105 0.91 0.75 9.7 1 2.0 103 2.8 48.0
R18819 Woodford 6.2 110 0.85 0.83 9.3 2 3.0 88 29 48.0
R18820 Woodford 6.6 110 0.88 0.91 9.2 1 3.5 95 3.0 54.0
Quality control replicate samples

R19536 Kane 5.1 100 0.86 0.79 8.9 1 3.5 116 2.6 69.0
R19519 5.3 95 0.88 0.75 9.5 1 3.2 85 2.7 66.0
R19537 Kane 6.1 100 0.78 0.83 8.4 1 3.5 197 2.7 65.0
R19520 6.1 100 0.77 0.90 8.9 1 3.6 139 2.9 61.0
R19550 Henry 5.7 115 1.00 0.81 10.0 <1 2.4 137 3.1 64.0
R19546 5.5 115 1.10 0.77 10.0 1 4.5 135 3.0 670
R19551 Henry 6.3 125 0.94 0.81 10.0 1 3.0 140 3.0 65.0
R19547 6.3 125 0.97 0.84 10.0 <1 3.9 122 3.1 69.0
R19686 Logan 5.9 105 1.00 0.90 10.0 1 3.1 93 3.2 114.0
R19590 6.3 100 0.96 0.86 10.0 1 3.0 83 3.3 119.0
R19687 Logan 6.9 105 0.96 0.91 10.0 1 2.5 97 3.3 79.0
R19591 6.8 100 0.93 0.93 10.0 1 3.0 106 3.3 87.0
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APPENDIX 2—API NUMBER, CORE IDENTIFICATION, COUNTY, SOIL TYPE, LOCATION,
ELEVATION, DEPTH OF CORE, DATE COLLECTED, AND NUMBER OF SUBSAMPLES
(DREHER AND FOLLMER SERIES)

Note: Location and elevation information were determined by GPS.

Core Elevation Depth of Date Subsamples
API no. ID  County Soil type Latitude Longitude (m) core (m) collected (n)
120012297200 60 Adams Keomah 40.015242  -91.104389 223.6 7.3 10/18/2000 6
120052333000 29 Bond Darmstadt-Oconee 38.850455 -89.573899 166.8 6.1 10/26/1999 6
120072414900 125 Boone Drummer 42.349611 -88.792336  255.6 5.2 10/30/2002 6
120172093700 61  Brown Rozetta 40.006908 -90.720873  202.3 5.2 10/18/2000 6
120112304300 106 Bureau Catlin 41.178618 -89.577246 250.9 6.4 10/22/2002 6
120112304400 112  Bureau Port Byron 41.481257 -89.583652 245.6 4.4 10/24/2002 6
120112304500 113 Bureau Catlin 41.468611 -89.192140 208.9 5.9 10/24/2002 6
120152169600 118  Carroll Fayette 42.058217 -89.973160 246.4 8.2 10/28/2002 6
120172093700 62 Cass Plainfield 40.011596  -90.337232 144.2 5.3 10/19/2000 7
120192560700 65 Champaign Flanagan 40.007914 -88.060343  204.6 5.2 10/23/2000 6
120192572100 70 Champaign Drummer 40.296726 -88.059279 221.3 41 10/24/2000 6
120192572000 71  Champaign Drummer 40.295449 -88.441568 231.7 4.4 10/25/2000 6
120192563700 76 Champaign Flanagan 40.009423 -88.439867 211.0 4.3 10/26/2000 6
120212496400 49 Christian Virden 39.434546 -89.206144  200.3 4.9 11/04/1999 6
120212496500 54  Christian Ipava 39.726182 -89.201425 180.4 5.7 10/16/2000 6
120232668400 36 Clark Stoy 39.424327 -87.698352 183.2 3.7 10/28/1999 6
120252862700 32 Clay Wynoose 38.848358 -88.455237 155.0 6.0 10/27/1999 6
120472449300 18 Clinton Cowden 38.560363 -89.573221 135.4 5.3 11/20/1998 6
120272665500 19  Clinton Hoyleton 38.558347 -89.198909 144.4 5.0 12/01/1998 6
120292424900 37 Coles Xenia 39.427843 -88.064358  218.9 5.0 10/28/1999 6
120292425200 51  Coles Toronto 39.430396 -88.448612 231.0 6.7 11/04/1999 6
120313433500 128 Cook Alvin 41.757262 -87.638733 183.2 6.1 10/27/2003 6
120313444300 130 Cook Mundelein 42.048007 -88.018908 211.0 6.1 10/28/2003 6
120333663900 35 Crawford Muren 39.127023 -87.703158 150.9 4.6 10/28/1999 6
120372349500 126 DeKalb Drummer 42.052380 -88.802055  262.1 5.8 10/30/2002 6
120372352700 134 DeKalb Flanagan 41763661 -88.802275 267.3 5.3 10/29/2003 6
120412281800 52 Douglas Drummer 39.722746  -88.440921 199.1 43 10/16/2000 6
120412283600 66 Douglas Toronto 39.723015 -88.073339 195.6 5.1 10/23/2000 6
120433146200 129 DuPage Markham 41756448 -88.017789 223.8 6.1 10/28/2003 6
120452320800 67 Edgar Wingate 39.704526  -87.685549 198.0 5.2 10/23/2000 6
120472449300 22 Edwards Belknap 38.549137 -88.101689 1276 3.3 12/02/1998 6
120472449400 24 Edwards Hosmer 38.267407 -88.095054 130.8 4.6 11/18/1998 6
120492479100 39 Effingham  Bluford 39.137876  -88.453636 176.1 4.8 10/29/1999 6
120512724500 30 Fayette Bluford 38.854295 -89.200161 1479 5.6 10/26/1999 5
120512797300 31 Fayette Atlas 38.851078 -88.834686 170.7 4.8 10/26/1999 6
120512797400 40 Fayette Bluford 39.136717 -88.830023 185.1 4.9 11/01/1999 6
120512801500 41  Fayette Oconee 39.142615 -89.201557 194.4 6.9 11/01/1999 6
120532115700 89  Ford Milford 40.602653 -88.427832  238.9 2.9 10/29/2001 6
120552465900 11 Franklin Bonnie 37979042 -88.835493 123.6 6.6 11/17/1998 6
120572480100 79  Fulton Fayette 40.305260 —90.339493 156.8 70 10/23/2001 6
120572480200 84  Fulton Rozetta 40.597824 -90.343331 158.0 5.0 10/30/2001 6
120572480300 85  Fulton Hickory 40.591480 -89.954004 173.2 5.3 10/30/2001 6
120612110900 46 Greene Muscatine 39.433275 -90.335362 165.4 6.7 11/03/1999 6
120632434700 103  Grundy Reddick 41.182392 -88.426200 189.1 1.1 10/21/2002 5
120652535900 12 Hamilton Zipp 37974941 -88.469335 115.1 6.8 11/17/1998 6
120672132400 81 Hancock Ipava 40.297711 -91.102245 160.0 4.3 10/23/2001 6
120672132500 82 Hancock Atterberry 40.603934 -91.108535 158.3 7.0 10/24/2001 6
120732331400 107 Henry Hickory 41.180811  -90.348791 238.7 5.0 10/22/2002 6
120732327500 108 Henry Ipava 41476641 -90.352822  246.1 73 10/22/2002 6
120732331500 110 Henry Dickinson 41.184560 -89.964188 179.9 6.0 10/23/2002 6
120732331600 111 Henry Selma 41475551 -89.970725 185.5 3.9 10/23/2002 6
120752315600 97  Iroquois Milford 40.873427 —88.035141 201.0 6.3 11/02/2001 6
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Core Elevation Depth of Date Subsamples
API no. ID  County Soil type Latitude Longitude (m) core (m)  collected (n)
120752315700 99 Iroquois Watseka 40.874969 -87.659609 195.2 2.0 11/05/2001 6
120752315500 100 Iroquois Lisbon 40.584738 -87.656844  209.8 2.7 11/13/2001 6
120752315200 101  Iroquois Rutland 40.588303 -88.050844 212.0 4.3 11/05/2001 6
120772615300 8 Jackson Belknap 37.685666 —89.210446 130.7 3.7 11/13/1998 6
120792531200 38  Jasper Hoyleton 39.134259 -88.078135 176.0 5.8 10/29/1999 6
120812502100 26  Jefferson Bluford 38.267509 -88.838011 151.1 3.0 11/18/1998 6
120832065300 44  Jersey Keomah 39.142857 -90.330052 174.2 6.2 11/02/1999 6
120852309900 119 Jo Daviess Fayette 42.345785 -90.357440 247.9 3.3 10/29/2002 6
120852310000 120 Jo Daviess Atterberry 42.355471 -89.970268  289.2 4.0 10/29/2002 6
120872070300 3 Johnson Hosmer 37.390018 -88.848546 148.6 3.6 10/11/1998 7
120893583400 133 Kane Millbrook 42.052799 -88.406925 275.6 6.1 10/29/2003 6
120893583300 135 Kane Saybrook 41760599 -88.409256 169.0 6.1 10/29/2003 6
120912605600 98 Kankakee Plattville 41153730 -87.647820 195.0 1.2 11/05/2001 6
120912635800 102 Kankakee Kankakee 41174940 -88.037394 190.1 1.1 10/21/2002 6
120932442500 136 Kendall Plattville 41471238 -88.412526 206.9 4.0 10/29/20083 6
120952341400 91  Knox Tama 40.887055 -90.347278 229.4 6.6 10/31/2001 6
120974909200 131 Lake Grays-Markham 42.338409 -88.009593  242.1 6.1 10/28/2003 6
120992719000 104 LaSalle Elburn 41.179872 -88.816312 198.6 4.9 10/21/2002 6
120992720000 114 LaSalle Muscatine 41.472404 -88.806696 191.5 4.0 10/24/2002 6
121012976700 34 Lawrence Ava 38.836222 -87.710588 154.9 4.2 10/27/1999 6
121032349800 115 Lee Hartsburg 41771976 -89.180776 226.9 3.8 10/25/2002 6
121032349900 116 Lee Dakota 41.768891 -89.582236 207.9 6.2 10/25/2002 6
121052306000 95  Livingston Ashkum 40.884522 -88.814097 198.3 4.6 11/02/2001 6
121052306100 96 Livingston Ashkum 40.885324 -88.432739  209.3 4.0 11/02/2001 6
121072267900 64 Logan Sawmill 40.017497 -89.576698 182.0 6.0 10/19/2000 6
121072271200 74 Logan Sable 40.016780 —89.199948 195.3 6.7 10/26/2000 6
121072271300 77 Logan Broadwell 40.307537 -89.579540 145.4 7.3 10/22/2001 6
121152296900 75 Macon Catlin 40.009528 -88.821598 205.3 4.3 10/26/2000 6
121172396300 43  Macoupin Harrison 39.141219 -89.942085 195.8 6.3 11/02/1999 6
121172396400 47  Macoupin Wakeland 39.433705 -89.953232 175.0 6.2 11/03/1999 6
121192767000 28 Madison Beaucoup 38.849167 —89.949326 134.6 6.5 10/25/1999 6
121212798900 20 Marion Ava 38.552245 -88.837449 172.4 4.5 12/01/1998 6
121252200800 78 Mason Onarga 40.307996 -89.957537 120.1 4.3 10/22/2001 6
121092283800 80 McDonough Wakeland 40.302203 -90.734718 1314 6.1 10/23/2001 6
121092283900 83 McDonough Ipava 40.597140 -90.731382 231.6 6.7 10/31/2001 6
121114189600 132  McHenry Ringwood 42.343684 -88.411511 274.3 6.1 10/28/2003 6
121132388700 72  MclLean Ipava 40.308790 -88.814788 240.9 5.0 10/25/2000 6
121132388800 73  MclLean Catlin 40.307093 -89.196729 223.6 3.2 10/25/2000 6
121132388900 88 MclLean Elkhart 40.601511  -88.812850 232.9 2.8 10/29/2001 6
121152296800 53 Menard Drummer 39.724588 -88.821472 207.7 2.9 10/16/2000 6
121292150900 63 Menard Arenzvill 40.011047 -89.955365 160.9 6.1 10/19/2000 5
121312173700 109 Mercer Hickory 41178938 -90.728307 2071 5.2 10/23/2002 6
121332276500 16  Monroe Marine 38.268573 —89.937675 131.6 4.6 11/19/1998 6
121332276600 17  Monroe Riley 38.266580 -90.320468 119.6 5.2 11/20/1998 5
121352396500 42 Montgomery Ross 39.142791 -89.577299 167.7 5.8 11/01/1999 6
121352396600 48 Montgomery Herrick 39.434568 -89.570377 199.1 6.1 11/03/1999 6
121372196600 57 Morgan Rozetta 39.715170 -90.330943 192.6 6.4 10/17/2000 6
121412520700 122 Ogle Tama 42.060445 -89.575460 2771 6.3 10/29/2002 6
121412521100 123 Ogle Assumption 42.052144 -89.188936 216.8 5.1 10/30/2002 6
121433425800 92 Peoria Rozetta 40.893094 -89.964791 215.1 5.5 11/01/2001 6
121433425900 93 Peoria Strawn 40.885883 -89.585775  203.6 3.7 11/01/2001 6
121452888100 9 Perry Stoy 37984185 -89.576625 151.9 3.8 11/16/1998 6
121452888000 10  Perry Hoyleton/Dar 37979585 -89.208011 122.9 4.3 11/16/1998 6
121492163500 45 Pike Fayette 39.429489 -90.703425 224.0 6.1 11/02/1999 6
121492163600 58 Pike Sable 39.720517 -90.707900 188.8 6.7 10/17/2000 6
121492163700 59 Pike Fayette 39.714684 -91.087109 203.3 2.7 10/18/2000 6
121512058200 4  Pope Hurst 37.099175 -88.490821 106.1 3.5 10/11/1998 6
121512058100 5 Pope Hosmer 37.376320 -88.487481 166.5 2.8 10/12/1998 6
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Core Elevation Depth of Date Subsamples
API no. ID  County Soil type Latitude Longitude (m) core (m) collected (n)
121532089400 1 Pulaski Karnak 37.105069 -89.217420 102.0 6.7 10/11/1998 6
121552070100 105 Putnam Catlin 41179263 -89.198828 210.1 4.9 10/21/2002 6
121592589500 33 Richland Cisne 38.843130 -88.085053 145.7 4.3 10/27/1999 6
121652658400 6 Saline Hurst 37.683796 -88.472848 112.8 4.9 10/12/1998 6
121672620000 55 Sangamon  Radford 39.709922 -89.576828 166.8 6.7 10/16/2000 6
121672620100 56 Sangamon  Sable 39.723535 -89.956388 197.9 6.3 10/17/2000 6
121732396700 50 Shelby Dana 39.433311 -88.824085 191.7 5.8 11/04/1999 6
121632978200 27  St. Clair Fayette 38.562054 -89.946805 127.8 6.4 10/25/1999 6
121772289500 121  Stephenson Huntsville 42.359635 -89.573724 276.7 3.0 10/29/2002 6
121792446100 86 Tazewell Stronghurst 40.601655 -89.576662 200.1 6.7 10/30/2001 6
121812148400 2 Union Hosmer 37.395835 -89.210001 183.3 6.1 10/12/1998 7
121832554700 68 Vermilion Flanagan 39.996363 -87.675479 213.4 4.8 10/24/2000 6
121832566600 69  Vermilion Elliott 40.295438 -87.674530 2111 4.3 10/24/2000 6
121852812300 23 Wabash Hosmer 38.546208 -87.719452 1375 6.6 12/02/1998 6
121872166500 90 Warren Muscatine 40.891184 -90.720034 236.5 7.3 10/31/2001 6
121892465200 14  Washington Bluford 38.259353 -89.210879 163.5 6.2 11/19/1998 6
121892465300 15 Washington Bluford 38.277243 -89.566780 155.6 5.4 11/19/1998 6
121913265200 21 Wayne Wynoose 38.549470 -88.466462 145.9 4.6 12/02/1998 6
121913265300 25 Wayne Bonnie 38.262685 -88.467901 118.2 6.9 11/18/1998 6
121933198400 13  White Alvin 37972826 -88.100317 113.7 4.6 11/17/1998 5
121952334800 117  Whiteside Otter 41771734 -89.968303 187.0 6.1 10/28/2002 6
120313433400 127 Wil Martinton 41.472741 -87.645405 214.8 6.1 10/27/2003 6
121974143500 137  Will Ashkum 41.467279 -88.031479 200.6 6.1 10/30/2003 6
121992396000 7  Wiliamson Ava 37.691467 -88.844336 150.8 4.2 11/13/1998 5
122013255100 124 Winnebago Winnebago 42.343514 -89.185205 251.9 2.0 10/30/2002 6
122032228800 87 Woodford Rozetta 40.600952 -89.199600 229.3 5.3 10/29/2001 6
122032228900 94  Woodford Drummer 40.887416 —89.198048 216.5 4.9 11/01/2001 6
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APPENDIX 3—CORE IDENTIFICATION, COUNTY, SOIL TEXTURE, SOIL TYPE, SOIL
ASSOCIATION, AND LAND USE (DREHER AND FOLLMER SERIES)

Core ID County Texture Soil type Soil association Land use
60 Adams Silt loam Keomah Clint