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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC
Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.
NOTICE OF FILING
To:  Pollution Control Board, Attn: Clerk Division of Legal Counsel
100 West Randolph Street Illinois Environmental Protection Agency
James R. Thompson Center 1021 N. Grand Avenue East
Suite 11-500 P.O. Box 19276
Chicago, Illinois 60601-3218 Springfield, Illinois 62794-9276
PCB.Clerks@illinois.gov epa.dic@illinois.gov

PLEASE TAKE NOTICE that | have today filed with the Office of the Clerk of the
Pollution Control Board the attached PETITION FOR REVIEW OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY’S NON-CONCURRENCE WITH
ALTERNATIVE SOURCE DEMONSTRATION UNDER 35 ILL. ADM. CODE PART 845
AND MOTION FOR STAY; APPEARANCES OF JOSHUA MORE, BINA JOSHI, AND
SAMUEL RASCHE; and a CERTIFICATE OF SERVICE, copies of which are herewith
served upon you.

[s/ Samuel A. Rasche
Dated: January 12, 2024
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Attorneys for Illinois Power Resources Generating, LLC
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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC
Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.

APPEARANCE OF JOSHUA R. MORE
AND CONSENT TO E-MAIL SERVICE

I, Joshua R. More, hereby enter my appearance on behalf of ILLINOIS POWER
RESOURCES GENERATING, LLC and authorize the service of documents on me by email in
lieu of receiving paper documents in the above-captioned proceeding. My email address to receive
service is as follows:

Joshua.More@afslaw.com

/s/ Joshua R. More
Joshua R. More

Dated: January 12, 2024

Joshua R. More

233 South Wacker Drive, Suite 7100
Chicago, Illinois 60606

(312) 258-5500
Joshua.More@afslaw.com

Attorney for Illinois Power Resources Generating, LLC
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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC
Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.

APPEARANCE OF BINA JOSHI
AND CONSENT TO E-MAIL SERVICE

I, Bina Joshi, hereby enter my appearance on behalf of ILLINOIS POWER RESOURCES
GENERATING, LLC and authorize the service of documents on me by email in lieu of receiving
paper documents in the above-captioned proceeding. My email address to receive service is as
follows:

Bina.Joshi@afslaw.com

/s/ Bina Joshi
Bina Joshi

Dated: January 12, 2024

Bina Joshi

233 South Wacker Drive, Suite 7100
Chicago, Illinois 60606

(312) 258-5500
Bina.Joshi@afslaw.com

Attorney for Illinois Power Resources Generating, LLC
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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC
Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.

APPEARANCE OF SAMUEL A. RASCHE
AND CONSENT TO E-MAIL SERVICE

I, Samuel A. Rasche, hereby enter my appearance on behalf of ILLINOIS POWER
RESOURCES GENERATING, LLC and authorize the service of documents on me by email in
lieu of receiving paper documents in the above-captioned proceeding. My email address to receive
service is as follows:

Sam.Rasche@afslaw.com

/s/ Samuel A. Rasche
Samuel A. Rasche

Dated: January 12, 2024

Samuel A. Rasche

233 South Wacker Drive, Suite 7100
Chicago, Illinois 60606

(312) 258-5500
Sam.Rasche@afslaw.com

Attorney for Illinois Power Resources Generating, LLC
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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC
Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.

PETITION FOR REVIEW OF ILLINOIS ENVIRONMENTAL PROTECTION
AGENCY’S NON-CONCURRENCE WITH ALTERNATIVE SOURCE
DEMONSTRATION UNDER 35 ILL. ADM. CODE PART 845 AND MOTION FOR
STAY

Petitioner Illinois Power Resources Generating, LLC (“IPRG” or "Petitioner"), pursuant to
Sections 105.200 et seq. and 845.650(e) of Title 35 of the Illinois Administrative Code, 35 Ill.
Adm. Code 8§ 105.200 et seq. and § 845.650(e), appeals the final decision of the Illinois
Environmental Protection Agency (“IEPA” or the “Agency”) that did not concur with the
Alternative Source Demonstration for the Duck Creek Gypsum Management Facility Pond
submitted to the Agency on November 11, 2023 (the “Duck Creek ASD”). IEPA’s non-
concurrence is stated in a letter from IEPA Bureau of Water Groundwater Section Manager
Michael Summers to IPRG dated December 6, 2023, and served upon IPRG on December 11,
2023, via U.S. Mail, which is attached as Exhibit A (the “IEPA Denial”). As detailed in Section
Il below, IEPA’s Denial is contrary to the applicable regulations and arbitrary and capricious. For
the reasons set forth in Section Il below, Petitioner also requests a partial stay of Part 845

requirements as they apply to the exceedances at issue in this Petition.
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In support of this Petition and Motion for Stay, IPRG states as follows:

. BACKGROUND
Regulatory Background

1. IEPA regulates coal combustion residuals (“CCR”) surface impoundments under
35 1ll. Adm. Code. Part 845 (“Part 845”).1 Part 845 includes requirements for regular groundwater
monitoring. 35 Ill. Adm. Code § 845.650.

2. If, during groundwater monitoring, one or more constituents are detected and
confirmed to be in exceedance of the groundwater protection standards in Section 845.600
(“GWPS”), a series of additional steps are triggered.

3. Within 60 days after detecting an exceedance of a GWPS, an owner or operator
may submit an Alternative Source Demonstration (“ASD”) to IEPA demonstrating “that a source
other than the CCR surface impoundment caused the contamination and the CCR surface
impoundment did not contribute to the contamination, or that the exceedance of the GWPS resulted
from error in sampling, analysis, statistical evaluation, natural variation in groundwater quality, or
a change in the potentiometric surface and groundwater flow direction.” 35 Ill. Adm. Code 8
845.650(e).

4. The ASD must “include a report that contains the factual or evidentiary basis for
any conclusions and a certification of accuracy by a qualified professional engineer.” Id.

5. IEPA must send a public notice of the ASD, and members of the public may submit

written comments to IEPA within 14 days of the notice. Id.

! Subsequent references in this petition to “Section 845.xxx” or “§ 845.xxx” shall be to 35 III.
Adm. Code, Part 845, unless otherwise specified.

6
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6. Within 30 days after receiving an ASD, IEPA must provide a written response to
the owner or operator of the CCR surface impoundment either concurring or not with the ASD. If
IEPA concurs, the owner or operator must continue groundwater monitoring, but is not required
to take additional actions in connection with the identified exceedance, including initiating an
assessment of corrective measures. If IEPA does not concur, the owner or operator may petition
the Board for review of the non-concurrence. Id.

7. Other requirements are prompted in the absence of an ASD, or in the event an ASD
is denied and a stay is not granted. For example, within 90 days after detecting an exceedance of
a GWPS, the owner or operator of the CCR surface impoundment must initiate an assessment of
corrective measures. 35 Ill. Adm. Code § 845.660(a). The owner or operator must, within 90 days
of initiating its assessment of corrective measures (or up to 60 days longer if an extension is
requested and granted), submit to the Agency an assessment of corrective measures. Id. at 8
845.660(a)(2). Within a year of completing the assessment of corrective measures, an owner or
operator must submit a construction permit application and corrective action plan to IEPA
identifying the selected remedy. Id at § 845.670(b).

B. IPRG’s Alternative Source Demonstration

8. IPRG owns and operated the now retired Duck Creek Power Plant (“Duck Creek”)
located in Fulton County, Illinois, approximately 9 miles southeast of the town of Canton. Duck
Creek includes the Gypsum Management Facility Pond (“GMF Pond”), a CCR surface
impoundment regulated under Part 845.

9. On September 12, 2023, groundwater monitoring at Duck Creek identified a GWPS
exceedance for pH at well G60L (the “pH Exceedance”). IPRG notified IEPA of its groundwater

monitoring results, including the pH Exceedance, placed the information in its operating record,
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and contracted with an environmental consultant to further investigate the cause of the GWPS
exceedance. Duck Creek Power Plant Gypsum Management Facility (“GMF”) Pond; IEPA ID #
W0578010001-04, Groundwater Monitoring Data and Detected Exceedances 2023 Quarter 2

(September 12, 2023), available at https://www.luminant.com/documents/ccr/il-ccr/Duck-

Creek/2023/2023-

Duck%20Creek%20GMF%202023%202nd%200Qtr%2035%201AC%20845%20GW%20report-

Duck%20Creek-GMF%20Pond-W0578010001%E2%80%9004.pdf.

10.  On November 11, 2023, IPRG submitted the Duck Creek ASD to IEPA. The Duck
Creek ASD concluded that sources other than the GMF Pond were responsible for the pH
Exceedance. The Duck Creek ASD is attached as Exhibit B.

11.  The Duck Creek ASD identified three lines of evidence to demonstrate that the
GMF Pond is not the cause of or contributing to the pH Exceedance. First, the Duck Creek ASD
demonstrated that “the GMF Pond has a double geomembrane liner designed to prevent CCR
contact with groundwater.” Exhibit B at 7. The Duck Creek ASD explains that the GMF Pond liner
system includes two 60-mil high-density polyethylene (“HDPE”) geomembrane liners, multiple
layers of non-woven geotextile filter fabric, a 12 to 24-inch soil cushion layer, a 12-inch sand layer,
a geosynthetic clay layer, and a 36-inch compacted clay layer. Id. Because this IEPA-approved
system “far exceeds the design criteria for a composite liner for CCR surface impoundments
established by 35 I.A.C. § 845.400,” the Duck Creek ASD concluded that “the GMF Pond is not
the source of the pH exceedance.” Id.

12.  Second, the Duck Creek ASD demonstrated that “boron concentrations in
compliance groundwater monitoring wells do not exceed background groundwater limits.” Id. The

Duck Creek ASD explained that boron is an “indicator of CCR impacts to groundwater due to its
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Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

leachability from CCR, low occurrence as an anthropogenic contaminant, and mobility in
groundwater” and that source water samples from the GMF Pond indicate that “boron is a site-
specific key indicator for CCR.” Id. at 8. Accordingly, “[i]f boron concentrations in CCR source
water are present above background groundwater concentrations, then groundwater impacted by
CCR would be expected to contain” elevated boron concentrations. 1d. at 7-8. Because boron levels
are elevated in the GMF Pond source water but no elevated boron levels have been detected in
compliance monitoring wells (including well G60L), the Duck Creek ASD concluded that “the
GMF Pond is not the source of the pH GWPS exceedance at G60L.” Id.

13.  Third, the Duck Creek ASD included a technical memorandum demonstrating the
likely influence of a “localized pocket of native peat is an alternative source of the pH exceedance.”
Id. at 7. The native peat deposit was “identified in boring logs immediately upgradient of” the
single compliance well with the pH GWPS exceedance (well G60L). The Duck Creek ASD
utilized “[m]ultivariate statistical analysis of the groundwater and GMF Pond source water data,
review of ionic composition of both, and literature review” and concluded that the pH Exceedance
likely “is due to the influence of a localized, native peat deposit located upgradient of the well.”
Id. at 8. Using a principal component analysis, the Duck Creek ASD showed that “the groundwater
signature at G60L is similar to background and compliance well signatures and distinct from the
source water signature. 1d. Additionally, the ion composition of the groundwater in well G60L is
“similar to the major ion composition of nearby groundwater” and *“inconsistent with influence
from source water due to due to a low proportion of chloride, an indicator of CCR impacts in
groundwater.” Id.

14. Finally, the technical memorandum included as Appendix C to the Duck Creek

ASD explained that a “localized peat unit” is located “immediately upgradient of G60L” and that
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“[p]eat rich soils in connection with groundwater are known to produce water chemistries with
lower pH and higher sulfate concentrations.” Id. at Appendix C, pp. 5-6. Further, the technical
memorandum identified a *“vertical component to the hydraulic gradient in this area . . . which is
consistent with a flow path from the peat unit . . . towards the well screen of G60L” and “[o]ther
monitoring wells also exhibit” characteristics “supporting the conclusion that this region is
influenced by . . . the local native peat, rather than the GMF pond.” Id. Accordingly, the technical
memorandum concluded that the “combination of hydraulic gradients, aqueous and solid phase
geochemistry, and empirical field observations at this location supports the conclusion that local
peat is likely the source of the low pH at G60L.” Id. at Appendix C, p. 6.

15.  For the above reasons, the Duck Creek ASD concluded that the evidence
“demonstrated that the GMF Pond is not the source of the pH exceedance at G60L and the GMF
pond has not contributed to the exceedance.” Id. at 9.

C. The IEPA Denial

16. On December 6, 2023, IEPA sent a two-page letter notifying IPRG of IEPA’s non-
concurrence with the Duck Creek ASD (the “IEPA Denial”). The IEPA Denial states that IEPA
“does not concur” due to two “data gaps.” Exhibit A. The two listed data gaps according to IEPA
are:

17. First, “[s]ource characterization of the CCR at the GMF Pond must include total
solids sampling in accordance with SW846” (“Data Gap 1”). Id

18. Second, “[c]haracterization to include sample and analysis in accordance with 35
IAC 845.640 of alternative source must be provided with ASD” (“Data Gap 2”). Id.

19. The IEPA Denial did not include any additional explanation or analysis.

I1. Discussion

10
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20. IEPA’s bases for its non-concurrence, the two “Data Gaps,” are each arbitrary and
capricious and not supported by IEPA’s regulatory authority under Section 845.650.

A. There are no data gaps in the ASD

21. IEPA’s Denial unreasonably demands data and analysis that is not required by
Section 845.650. The regulation requires only that IPRG submit a “demonstration . . . that a source
other than the CCR surface impoundment caused the contamination and the CCR surface
impoundment did not contribute to the contamination.” 35 Ill. Adm. Code § 845.650(e). In support
of the demonstration, the regulations require that an ASD “include a report that contains the factual
or evidentiary basis for any conclusions and a certification of accuracy by a qualified professional
engineer.” l1d. The Duck Creek ASD report does just that through a scientifically supported
analysis that contains multiple lines of evidence and is certified by a qualified professional
engineer. Exhibit B. See also, Declaration of Mindy Hahn at 2-4 (December 12, 2023), attached
as Exhibit C. The information identified by IEPA’s “Data Gaps” is not necessary to form a
“factual and evidentiary basis” for the conclusions reached in an ASD. The information would not
lead to a different result, and the fact the data was not submitted is inadequate to support the

Agency’s nonconcurrence with the Duck Creek ASD.

1. “Data Gap 1”
22.  “Data Gap 1” demands that the Duck Creek ASD should have included a “source

characterization of the CCR at the GMF Pond” including “total solids sampling in accordance with
SW846.” Exhibit A. However, there is no requirement in Part 845 that source characterization of
CCR for an ASD be conducted “in accordance with SW846,” and IEPA’s Denial provides no
justification for its demand. Further, from a technical basis, the porewater analysis conducted in
the Duck Creek ASD is a more appropriate and accurate method to characterize the GMF source

material’s impact on groundwater than SW846.

11
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23.  Thereis no legal requirement that a source characterization for purposes of an ASD
conducted under Section 845.650(e) utilize SW846. Method SW846 is incorporated by reference
into Part 845 by Section 845.150. However, inclusion in the general “incorporations by reference”
section of Part 845 does not create an affirmative obligation to use SW846 in all circumstances.
The Board has explained that where Illinois rules incorporate analytical methods by reference via
a “centralized listing of incorporations by reference” such as Section 845.150, “lllinois rules
further indicate where each method is used in the body of the substantive provisions.” See In the
Matter of: SDWA Update, USEPA Amendments (January 1, 2013 through June 30, 2013), R 14-
8, slip op. at 24-25 (Jan. 23, 2014) (emphasis added). Further, Chapter 2 of SW846 states that the
methods in that document are not “mandatory” unless specifically specified as such by regulation.
United States Environmental Protection Agency (“USEPA”), SW-846 Update V, (July 2014) at 1.2
USEPA guidance also makes clear that SW846 is only legally required where “explicitly
specified” in a regulation. USEPA, Disclaimer for Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (SW-846), (July 2014), at 1.> The only substantive provision of Part
845 specifically requiring analysis using SW846 is Section 845.640(e), which applies to analyzing
groundwater monitoring samples under a groundwater monitoring program and is not at issue here.
35 Ill. Adm. Code 8 845.640(e). There is no requirement to use SW846 under Section 845.650(e).
The plain language of the rules does not require the utilization of SW846 for purposes of source
characterization for an ASD, and IEPA has provided no justification for any alternative

interpretation.

2 Available at https://www.epa.gov/sites/default/files/2015-10/documents/chap2 1.pdf.
3 Available at https://www.epa.gov/sites/default/files/2015-10/documents/disclaim.pdf.

12
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24.  Additionally, source characterization of the GMF was conducted using the best
scientifically available procedure. As detailed in the Duck Creek ASD, “CCR porewater most
accurately represents the mobile constituents associated with the waste management activity
within the [GMF Pond] and is “representative of the waters . . . that could be potential contributions
to groundwater observed in compliance monitoring wells.” Exhibit B at 5-6. Laboratory leach
tests such as those prescribed by SW846 are less direct and less appropriate for understanding the
potential impact of a release because, unlike porewater, they are not representative of the actual
water quality from a CCR surface impoundment that would mix with groundwater. Exhibit C at
10-12. Additionally, it is difficult for laboratory leach tests such as those included in SW846 to
accurately capture the relationship to the original conditions within the CCR surface impoundment
for pH. Id. pH is dependent on local geochemistry and varies with redox reactions and biological
activity. Accordingly, it is difficult to simulate the naturally occurring geochemistry and microbial
impacting pH in a laboratory. Id. .

25.  The IEPA Denial is not clear regarding what procedure under SW846 IEPA
believes should have been utilized for source characterization including total solids sampling in
accordance with SW846. Exhibit A. However, no method under SW846 would have been
preferable to or provide more appropriate information than the source characterization
methodology utilized for the Duck Creek ASD. Id. at 10-12. That sampling would have included
a laboratory simulation of potential leachate from material in the GMF Pond, while the
methodology utilized for the Duck Creek ASD included an analysis of actual and direct

measurements of field porewater and leachate quality at the GMF Pond. Id. at 11-14.

13



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

26. If source characterization of CCR at the GMF Pond did include total solids
sampling in accordance with SW846, it would not be expected to change the results of the Duck
Creek ASD. Id. at 12.

217, IEPA’s denial of the Duck Creek ASD based on “Data Gap 1” is accordingly

arbitrary and capricious.

2. ‘Data Gap 2”
28.  “Data Gap 2” demands that the Duck Creek ASD should have provided a

characterization “in accordance with 35 IAC 845.640 of [the] alternative source . . .” Exhibit A.
However, there is no requirement to conduct groundwater sampling of an alternative source in
accordance with Section 845.640 as part of an ASD as suggested by IEPA. IEPA has not provided
any justification for its demands related to the alternative source characterization and the
information sought by “Data Gap 2” is unnecessary to support the Duck Creek ASD.

29. IEPA’s assertion that the regulations require direct groundwater sampling of an
alternative source ignores the reality that exceedances may be caused by complex geochemical
and biological conditions (such as the influence of peat deposits on downgradient geochemical
conditions the Duck Creek ASD identified as the likely source of the pH Exceedance at G60L),
which cannot be directly sampled as contemplated by Section 845.640. See Exhibit B at 4-5, 8;
Exhibit C at 12-14.

30. The Duck Creek ASD included a detailed explanation of how each conclusion was
reached and the evidence supporting each conclusion, and provided significant data as attachments
as well as references to any report or other document referred to or relied on. This is more than
sufficient to provide the “factual and evidentiary basis” required by Section 845.650(e). No
provision of Part 845 requires that an ASD be supported by a characterization of the alternative

sources “in accordance with” the groundwater monitoring requirements of 8 845.640, and IEPA

14
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has provided no justification or support for its one-size-fits-all interpretation of the precise data
required.

31.  The facts and evidence provided with the Duck Creek ASD are supportive of a
conclusion that the GMF Pond is not a cause of or contributing to the pH Exceedance, that the
influence of local peat on groundwater chemistry is a likely cause of the pH Exceedance, and that
additional data collection would not change the conclusions reached by the Duck Creek ASD.
Exhibit C at 12-14.

32.  Asnoted above in Section I.B., the Duck Creek ASD was prepared using a multiple
lines of evidence approach for the development of ASDs at CCR sites. Exhibit B at 3. Following
this approach, the Duck Creek ASD reviewed and analyzed site specific hydraulic conductivity
based on the GMF Pond’s geomembrane liner, evaluated indicators that groundwater had been
impacted by CCR, and engaged in geochemical analysis and empirical observations at and near
well G60L. Exhibit B at 7-9. The Duck Creek ASD used these facts and this evidence to develop
multiple lines of evidence supporting the conclusions that (1) the GMF Pond is not the source of
and has not contributed to the pH Exceedance and (2) the influence of local peat deposits is a likely
alternative source. Exhibit B at 9. As part of its identification of the influence of localized peat as
a likely alternative source, the Duck Creek ASD includes evidence regarding empirical field
observations of a localized peat unit in the immediate vicinity of G60L, a literature review
regarding the impact of peat-rich soils on groundwater, an evaluation of other monitoring wells
located near the local peat, and an analysis of local variation in carbonate content and its influence
on the impact of peat on pH. Exhibit B, Appendix C at 5.

33.  The Duck Creek ASD’s use of site-specific information and identification of

specific geochemical conditions is more than sufficient to provide the “demonstration” required

15



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

by the rules. IEPA’s request for a complete characterization of the alternative source using the
groundwater monitoring requirements of 8 845.640 is unfounded and unexplained. Further, as
detailed above, IEPA’s request is impractical for alternative sources such as here where the impacts
on groundwater quality may not be apparent through the type of sampling envisioned by Section
845.640. Accordingly, IEPA’s use of “Data Gap 2” as a grounds for nonconcurrence is arbitrary
and capricious.

B. IEPA’s Denial imposes practically infeasible requirements.

34. IEPA'’s interpretation of Section 845.650(e) is further unreasonable because “Data
Gaps” 1 and 2 demand complex sampling and analysis that cannot feasibly be completed within
the timeframes contemplated by the regulations, if at all. Section 845.650(e) requires owners and
operators to submit an ASD within 60 days after detecting a GWPS exceedance. The regulations
further require IEPA to reach a final decision within 30 days after receiving an ASD. 35 Il Adm.
Code § 845.650(e)(4).

35. “Data Gap 1” requests that IPRG provide source characterization of the CCR at the
GMF Pond that includes “total solids sampling in accordance with SW846.” Exhibit A. Such a
characterization, which contains scientific limitations, could take approximately 20-22 weeks to
complete. Exhibit D, Declaration of Cynthia VVodopivec at 1. There would be no reason for an
owner or operator to begin such a characterization until after a GWPS exceedance is detected.
Thus, even if IPRG anticipated IEPA’s request for this data and began the CCR source
characterization at the exact moment the GWPS exceedance is detected, the characterization could
not reasonably be completed until months after IEPA’s deadline to reach a final decision on the
Duck Creek ASD (let alone IPRG’s deadline to submit an ASD).

36. “Data Gap 2” requests a full characterization of the alternative source “in

accordance with 35 IAC 845.640[.]” Exhibit A. Such sampling and analysis would likely take at

16
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least 20-22 weeks. Exhibit D at X.* Again, there is no regulatory requirement that IPRG conduct
such analysis, and thus there would have been no reason for IPRG to begin any such
characterization until a GWPS exceedance is detected. Once again, even if IPRG had fully
anticipated IEPA’s requests, it would not have been able to complete the analysis until months
past the deadline to submit an ASD. Even then, the direct sampling contemplated by Section
845.640 is not practical where an exceedance is caused by the influence of natural materials on
local geochemistry and not the discharge of a conservative solute from a source area. Exhibit C
at 12-13.

37.  The data the IEPA Denial categorizes as “gaps” in the Duck Creek ASD could not
feasibly be completed before the prescribed deadline for submitting an ASD, if at all. IEPA’s
interpretation that Section 845.650 requires these characterizations would thus make the entire
ASD provision meaningless, as it would be impossible for any owner or operator to submit a
sufficient ASD.

38.  Accordingly, IEPA’s Denial is arbitrary and capricious and also ignores reality.

39. Furthermore, even if the data requested was required to be collected elsewhere
under Part 845, there is no requirement in Section 845.650 that such data be used in connection
with an ASD. Here, qualified professionals used best available information to develop an ASD
within the regulatory deadline and in conformance with regulatory requirements. Certainly,

additional lines of evidence could be added to the ASD analysis; however, professional judgment

4 Undertaking the steps required to provide the information IEPA seeks through “Data Gaps” 1
and 2 would also be costly: collecting the information requested by “Data Gap 1” would likely
cost approximately $150,000-$175,000, while “Data Gap 2" would cost approximately $105,000.
Exhibit D at 1. While cost is not a driver of actions taken for completing an ASD, as Dr. Hahn
explains, accepted scientific practice is to not develop costly additional lines of evidence when
sufficient evidence exists from other, better lines of evidence to support a conclusion. Exhibit C
at 2-3.
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and practicality dictate that every possible line of evidence need not and cannot be developed.
Exhibit C at 2-3. Doing so would take an unreasonable amount of time. Additionally, doing so is
unnecessary when existing information is sufficient to support the conclusion that an alternative
source caused the contamination detected and that the CCR surface impoundment at issue did not
contribute to that contamination. 1d. at 12-14.

1.  MOTION FOR PARTIAL STAY

40. Because Part 845 does not authorize an automatic stay, IPRG asks the Board to stay
the requirements of Sections 845.650(d), 845.660, 845.670, and 845.680 for the pH Exceedance
at issue in this Petition until the later of (a) the Board’s final resolution of this Petition, or (b) if
this Petition is granted, IEPA’s issuance of a concurrence.

A. The Board has authority to issue a stay.

41.  The Board has long recognized its authority under Illinois law to issue discretionary
stays. See Community Landfill Co. and City of Morris v. IEPA, PCB 01-48, PCB 01-49 (consol.),
slip op. at 4 (Oct. 19, 2000); see also, e.g., Ill. Power Generating Co. v. IEPA, PCB 16-60, slip op.
at 1 (Dec. 17, 2015). Section 845.650(e)(7), which authorizes a petition for review of an IEPA
nonconcurrence with an ASD, “would be rendered meaningless” if the Board had no authority to
stay the associated regulations. See Id. An IEPA nonconcurrence with an ASD triggers corrective
measure requirements that must be initiated within a short timeframe, likely far before the Board
reaches a final resolution of this petition.®

42. Further, the rules specifically contemplate that the Board may stay certain

regulatory requirements pending resolution of a petition for review: “The filing of a petition for

% Section 845.660(a) requires: “The assessment of corrective measures must be initiated within 90
days after finding [of any GWPS exceedance]” and the “assessment of corrective measures must
be completed and submitted to the Agency within 90 days after initiation of assessment of
corrective measures . . .”
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review under subsection (e)(7) does not automatically stay any requirements of this Part as to the
owner or operator, including the 90-day deadline to initiate an assessment of corrective measures
(see Section 845.660(a)(1)).” Section 845.650(e)(7). If the Board had no authority to stay the
corrective measure requirements, there would have been no need for the rules to specify that the
stay is not automatic.

B. A partial stay is appropriate under Illinois law.

43. The Board considers four factors® when determining whether to grant a
discretionary stay of a final Agency decision:
a. acertain and clearly ascertainable right needs protection;
b. irreparable injury will occur without injunction;
c. adequate remedy at law exists;
d. a probability of success on the merits.
PCB 16-60, slip op. at 2 (Dec. 17, 2015), citing Community Landfill Co. and City of Morris v.
IEPA, PCB 01-48, PCB 01-49 (consol.), slip op. at 4 (Oct. 19, 2000). The Board need not find that
all of these factors exist in order to grant a discretionary stay. Id. The Board will also consider the
likelihood of environmental harm should stay be granted. Id., citing Motor Oils Refining Co. v.
IEPA, PCB 89-116, slip op. at 2 (Aug. 31, 1989).
44, For the reasons stated in this Petition, a stay is necessary to protect IPRG’s right to
appeal the IEPA Denial and to prevent IPRG from being unlawfully and unreasonably required to

comply with costly and potentially unnecessary corrective measure requirements before it is able

® When reviewing a request for a discretionary stay in the context of a permit appeal or appeal of
final agency decision, the Board has held that “although there are no specific standards set by the
Board for issuing stays, Illinois law provides for standards under which such equitable relief is
appropriate.” Motor Oils Refining Co. v. IEPA, PCB 89-116, slip op. at 1 (Aug. 31, 1989), citing
Junkunc v. S.J. Advanced Technology & Mfg., 101 Ill. Dec. 671, 498 N.E.2d 1179 (1ll. App. 1 Dist.
1986).
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to exercise its right to appeal and be heard by the Board. Accordingly, IPRG has an ascertainable
right that needs protection.

45, IPRG will suffer irreparable injury if it is subject to the corrective measure
requirements of Sections 845.650(d), 845.660, 845.670, and 845.680 for the pH Exceedance at
issue in this Petition. Compliance with these requirements would require IPRG to expend resources
to complete assessments of corrective measures, prepare corrective action plans and take other
steps under Part 845 for alleged discharges that, as explained in detail in the Duck Creek ASD and
this Petition, likely never occurred. The assessments of corrective measures alone would likely
cost approximately $35,000. Exhibit D at 1. Selecting an appropriate remedy and developing a
corrective action plan could cost approximately an additional $400,000. Id. If IPRG complied with
the corrective measure requirements for pH at the Duck Creek GMF Pond and then succeeded on
the merits of this Petition, costs, as well as time and other resources, would be lost. Id. Thus, IPRG
would suffer irreparable injury.

46. IPRG has no other adequate remedy at law to prevent these injuries or to contest
the IEPA Denial.

47. It is also likely that IPRG will succeed on the merits of this Petition. IPRG has
demonstrated by a preponderance of the evidence that an alternative source other than the GMF
Pond is responsible for the pH Exceedances and that the GMF Pond did not contribute to that
contamination as evidenced through the thorough analysis of a qualified professional engineer,
and IPRG is prepared to demonstrate that IEPA’s nonconcurrence was arbitrary and capricious
and/or inconsistent with applicable laws and regulations. See, e.g., Exhibit B; Exhibit C.

48. Finally, no harm to human health or the environment will result from a stay of these

requirements. The exceedance is limited to a single monitoring well. As demonstrated in the Duck
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Creek ASD and this Petition, the Duck Creek GMF Pond is not the source of the pH Exceedance.
Notably, the IEPA Denial does not suggest that IEPA believes the GMF Pond is the cause of or is
contributing to the GWPS exceedances — rather, the IEPA Denial is based on alleged “data gaps.”
Exhibit A. Moreover, the corrective measure requirements of Sections 845.650(d), 845.660,
845.670, and 845.680 include an assumption that the impoundment under assessment is at least a
partial cause of the exceedances.” It is impossible to complete a corrective action assessment or to
determine the optimal corrective action for a source that is not the cause of the exceedances, and
to do so would provide no benefit to human health and the environment. Further, IPRG has
conducted a human health and risk assessment for the GMF Pond demonstrating that there are “no
complete exposure pathways for humans” at the GMF Pond because “[g]roundwater beneath the .
.. GMF [Pond] flows into the [Duck Creek Cooling Pond]” which is “owned by IPRG, and access
to it is restricted.” Human Health and Ecological Risk Assessment, Duck Creek Power Plant,
Gypsum Management Facility (GMF) and Bottom Ash Basin (BAB), Canton, lllinois at 16, 31

(Jul. 28, 2022), available at https://www.luminant.com/documents/ccr/Illinois/Duck-

Creek/2022/Duck%20Creek%20GMF%20Closure%20Construction%20Permit%20Application.

pdf. The risk assessment further demonstrated that no ecological exposure pathway is “expected
to pose an unacceptable risk to ecological receptors. Id. at 31. Lastly, IPRG has been and will
continue to be subject to the groundwater monitoring requirements of Section 845.650, which
ensures that any changes in circumstances during the stay that could pose a risk to human health

or the environment will be quickly identified and responded to in accordance with Part 845.

" See, e.g., Section 845.660(a) (“. . .the owner or operator must initiate an assessment of corrective
measures to prevent further releases, to remediate any releases, and to restore the affected area.”).
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IV. CONCLUSION

49, For the above reasons, IPRG respectfully requests that the Board stay the
requirements of Sections 845.650(d), 845.660, 845.670, and 845.680 relating to the pH
Exceedance at issue in this Petition until the later of (a) the Board’s final resolution of this Petition,
or (b) if this Petition is granted, IEPA’s issuance of a concurrence. Moreover, IPRG respectfully
requests that the Board grant this Petition for Review and remand to IEPA to issue a new final

written response concurring with the Duck Creek ASD.

Respectfully submitted,

/s/ Joshua R. More

Joshua R. More

ARENTFOX SCHIFF LLP

Joshua R. More

Bina Joshi

Samuel A. Rasche

233 South Wacker Drive, Suite 7100
Chicago, Illinois 60606

(312) 258-5500
Joshua.More@afslaw.com
Bina.Joshi@afslaw.com
Sam.Rasche@afslaw.com

Attorneys for Illinois Power Resources
Generating, LLC
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BEFORE THE
ILLINOIS POLLUTION CONTROL BOARD

ILLINOIS POWER RESOURCES
GENERATING, LLC

Petitioner PCB 2024-
V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

Respondent.
CERTIFICATE OF SERVICE
I, the undersigned, certify that on this 12th day of January, 2024:

I have electronically served a true and correct copy of the attached Petition for Review of Illinois
Environmental Protection Agency’s Non-Concurrence with Alternative Source Demonstration
Under 35 Ill. Admin. Code Part 845 and Motion for Stay and Appearances of Joshua R. More,
Bina Joshi, and Samuel A. Rasche by electronically filing with the Clerk of the Illinois Pollution
Control Board and by e-mail upon the following persons:

Pollution Control Board, Attn: Clerk Division of Legal Counsel

100 West Randolph Street Illinois Environmental Protection Agency
James R. Thompson Center 1021 N. Grand Avenue East

Suite 11-500 P.O. Box 19276

Chicago, Illinois 60601-3218 Springfield, Illinois 62794-9276
PCB.Clerks@illinois.gov epa.dic@illinois.gov

My e-mail address is sam.rasche@afslaw.com

The number of pages in the e-mail transmission is 471.
The e-mail transmission took place before 5:00 p.m.

/s/ Samuel A. Rasche
Samuel A. Rasche

Dated: January 12, 2024
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Luminant
lllinois Power Resources Generating, LLC
1500 Eastport Plaza Drive

Collinsville, IL 62234

November 11, 2023

Illinois Environmental Protection Agency

DWPC - Permits MC#15

Attn: 35 [.A.C. § 845.650(e) Alternative Source Demonstration Submittal
1021 North Grand Avenue East

P.O. Box 19276

Sprindfield, IL 62794-9276

Re: Duck Creek GMF Pond; IEPA ID # W0578010001-04
Dear Mr. LeCrone:

In accordance with Title 35 of the Illinois Administrative Code (35 I.A.C.) Section (§) 845.650(e),
Illinois Power Resources Generating, LLC (IPRG) is submitting this Alternative Source
Demonstration (ASD) for exceedances observed from the Quarter 2 2023 sampling event at the
Duck Creek GMF Pond, identified by Illinois Environmental Protection Agency (IEPA) ID No.
W0578010001-04.

This ASD is being submitted within 60 days from the date of determination of an exceedance of a
groundwater protection standard (GWPS) for constituents listed in 35 I.A.C. § 845.600. As
required by 35 I.A.C. § 845.650 (e)(1), the ASD was placed on the facility's website within 24
hours of submittal to the agency.

One hard copy is provided with this submittal.

Sincerely,
X\Qﬁ"’}ww_.r #‘-/Mrwb

Dianna Tickner
Sr. Director — Decommission and Demolition

Enclosures
Alternate Source Demonstration, Quarter 2 2023, East Ash Pond Joppa Power Plant, Joppa lllinois
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

CERTIFICATIONS

I, Eric J. Tlachac, a qualified professional engineer in good standing in the State of Illinois, certify that
the information in this report is accurate as of the date of my signature below. The content of this
report is not to be used other than for its intended purpose and meaning, or for extrapolations beyond
the interpretations contained herein.
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Ramboll Americas Engineering Solutions, Inc. i

Date: November 11, 2023

I, Brian G. Hennings, a professional geologist in good standing in the State of Illinois, certify that the
information in this report is accurate as of the date of my signature below. The content of this report is
not to be used other than for its intended purpose and meaning, or for extrapolations beyond the
interpretations contained herein.

LA s

Brian G. Henninﬁ's'/
Professional Geologist 156001452
196.001482

Illinois

Ramboll Americas Engineering Solutions, Inc.
Date: November 11, 2023

BRIAMN G. HENMINGS

Ramboll

234 W. Florida Street
Fifth Floor
Milwaukee, WI 53204
USA

T 414-837-3607

F 414-837-3608
https://ramboll.com
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

ACRONYMS AND ABBREVIATIONS

35I1.A.C.
40 C.F.R.
ASD

bgs

CCR
cm/s
DCPP
E0O01
EPRI
GCL
GMF Pond
GWPS
HDPE
IEPA
LOE(s)
mg/L
NAVDS88
NRT/OBG
oz/yd?
PCA

PMP
Ramboll
TDS

UA

UTL

Title 35 of the Illinois Administrative Code
Title 40 of the Code of Federal Regulations
Alternative Source Demonstration

below ground surface

coal combustion residuals

centimeters per second

Duck Creek Power Plant

Event 1

Electric Power Research Institute
geosynthetic clay liner

Gypsum Management Facility Pond
groundwater protection standard
high-density polyethylene

Illinois Environmental Protection Agency
line(s) of evidence

milligrams per liter

North American Vertical Datum of 1988
Natural Resource Technology, an OBG Company
ounce per square yard

Principal component analysis

potential migration pathway

Ramboll Americas Engineering Solutions, Inc.
total dissolved solids

Uppermost Aquifer

Upper Tolerance Limit
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

1. INTRODUCTION

Under Title 35 of the Illinois Administrative Code (35 I.A.C.) § 845.650(e), within 60 days from
the date of determination of an exceedance of a groundwater protection standard (GWPS) for
constituents listed in 35 I.A.C. § 845.600, an owner or operator of a coal combustion residuals
(CCR) surface impoundment may complete a written demonstration that a source other than the
CCR surface impoundment caused the contamination and the CCR surface impoundment did not
contribute to the contamination, or that the exceedance of the GWPS resulted from error in
sampling, analysis, statistical evaluation, natural variation in groundwater quality, or a change in
the potentiometric surface and groundwater flow direction (Alternative Source Demonstration
[ASD]).

This ASD has been prepared on behalf of Illinois Power Resources Generating, LLC, by Ramboll
Americas Engineering Solutions, Inc (Ramboll), to provide pertinent information pursuant to 35
I.A.C. § 845.650(e) for the Duck Creek Power Plant (DCPP) Gypsum Management Facility Pond
(GMF Pond) located near Canton, Illinois.

The first quarterly sampling event (Event 1 [E001]) was completed on May 15, 2023, and
analytical data were received on July 14, 2023. In accordance with 35 I.A.C. § 845.610(b)(3)(C),
comparison of statistically derived values with the GWPSs described in 35 I.A.C. § 845.600 to
determine exceedances of the GWPS was completed by September 12, 2023, within 60 days of
receipt of the analytical data (Ramboll, 2023a). The statistical determination identified the
following GWPS exceedances at compliance groundwater monitoring wells:

e pH at well G60L

Pursuant to 35 I.A.C. § 845.650(e), the lines of evidence (LOEs) presented in Section 3
demonstrate that sources other than the GMF Pond were the cause of the pH GWPS exceedance
listed above and the GMF Pond has not contributed to the exceedance. A localized native peat
deposit located upgradient of G60L is an alternative source of the pH exceedance. This ASD was
completed by November 11, 2023, within 60 days of determination of the exceedances
(September 12, 2023), as required by 35 I.A.C. § 845.650(e). This ASD has been completed in
conformance with guidance provided in the Electric Power Research Institute (EPRI) guidance for
development of ASDs at CCR sites (EPRI, 2017), and the United States Environmental Protection
Agency (USEPA)’s Solid Waste Disposal Facility Criteria: Technical Manual (USEPA, 1993).

FINAL Duck Creek 203 GMF Pond - EO01 ASD.docx 3/10
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

2. BACKGROUND

2.1 Site Location and Description

The DCPP is located in Fulton County, in central Illinois, approximately 9 miles southeast of the
town of Canton. Duck Creek Cooling Pond is located east of the power plant and the GMF Pond
with agricultural land surrounding the entire property.

2.2 Geology and Hydrogeology

The DCPP geologic and hydrogeologic setting is fully characterized and described in the October
25, 2021 operating permit application (Burns McDonnell, 2021) and January 28, 2022 closure
construction permit application (Golder, 2022). Those materials are incorporated herein by
reference. The summary below is obtained from published sources, hydrogeologic investigation
data, and boring data collected during site investigations conducted from 2005 to 2021 (Natural
Resource Technology, an OBG Company [NRT/OBG], 2017; Ramboll, 2021a).

Regionally, the DCPP is positioned on the glacial uplands above the Illinois River in the Ancient
Illinois Floodplain of the Till Plains Section of the Central Lowland Province. The undisturbed
unlithified materials consist of loess, diamictons, and lacustrine/alluvial deposits. The area is flat
to gently rolling uplands that are dissected by deeply incised streams that are tributaries to
major river systems.

Several large former surface coal mines are present in the vicinity. Strip mining in the region
since the 1930s disrupted the natural stratigraphy down to the Springfield (No. 5) Coal unit. The
strip mining activity produced rough topography from soil piles and depressions, often ponded
with water. Unlithified materials are present in the excavated strip mine spoils and have been
mixed due to the surface mining activities. Mining operations in the area have ceased.

The uppermost bedrock stratum in the area is the Carbondale Formation of the Kewanee Group
of the Pennsylvanian System. The Carbondale Formation consists primarily of shaley siltstone and
silty shale and includes the Springfield (No. 5) Coal and other coal units. Bedrock occurs within
approximately 50 feet of the ground surface in this area.

Quaternary deposits in the Canton area consist mainly of loess, diamictons, and
lacustrine/alluvial deposits that were deposited during Illinoian and Wisconsinan glaciations. Four
hydrostratigraphic units have been identified at the DCPP based on stratigraphic relationships and
common hydrogeologic characteristics, and are summarized as follows (beginning at the ground
surface):

e CCR: This unit is composed of gypsum CCR, present within the GMF Pond at a thickness
ranging from less than 1 to 22 feet. The thickest areas of gypsum are to the north and west
within the GMF Pond and thin toward the south end of the GMF Pond. This material is
considered to be homogeneous because the scrubber operations at the facility have not
materially changed over the 10-year operating period (2009-2019).

e Uppermost Aquifer (UA): At the GMF Pond, this unit includes the Peoria/Roxanna Loess, the
upper Radnor Till, and shallow sands. These units are hydraulically connected and underlain
by a thick till sequence of the Radnor Till. The shallow sand zone is the primary migration
pathway within these hydraulically connected formations. The shallow sands are laterally
extensive across the site, vary in thickness from less than 1 to 18 feet, and are generally

FINAL Duck Creek 203 GMF Pond - EO01 ASD.docx 4/10
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

located at an elevation of 570 to 590 feet North American Vertical Datum of 1988 (NAVDS88).
The shallow sand is saturated. During construction of the GMF Pond, sand was completely
removed everywhere it was encountered (mainly the northeast corner and southwest corner
of the pond), putting the base of the liner in contact with clay of the lower Radnor Till. Sand
outside the GMF Pond footprint remains in place.

— The Peoria/Roxanna Loess within the UA has been identified as a potential migration
pathway (PMP). While the primary migration pathway (i.e., the UA) is the shallow sand of
the UA, impacts have the potential to migrate within groundwater in the overlying
Peoria/Roxanna Loess. The PMP is saturated at depths of 3.5 to 11 feet below ground
surface (bgs). While the PMP and UA are hydraulically connected, groundwater flow in the
PMP is expected to be primarily vertical, with the majority of the horizontal migration
expected to occur within the UA.

e Lower Confining Unit: Underlying the UA, the lower Radnor Till is approximately 42 to 58 feet
thick. Previous hydrogeologic studies indicate discontinuous sand lenses observed within the
till are not hydraulically connected to the UA.

e Bedrock Confining Unit: The bedrock encountered across the site consists of low permeability
shaley siltstone, silty shale, and coal beds of the Carbondale Formation, and is estimated to
have a thickness of approximately 300 to 400 feet.

Groundwater elevations (referenced to NAVD88) in the UA near the GMF Pond are shown on
Figure 1. Groundwater elevations were measured on May 8, 2023, prior to a combined sampling
event at the DCPP for the three CCR units located there and for multiple monitoring programs
required by both federal and state regulatory agencies. Groundwater elevations from UA wells at
the GMF Pond ranged from 616.72 to 588.23 feet NAVD88.

2.3 GMF Pond Groundwater and Porewater Monitoring

The monitoring system for the GMF Pond is shown on Figure 1. Monitoring wells G02S, G50S,
and G51S are used to monitor background groundwater quality for the GMF Pond. These wells
are located north (G02S), northwest (G50S), and west (G51S) of the GMF Pond. The compliance
monitoring wells screened in the UA are G54S, G57S, G60S, and G64S. The compliance
monitoring wells screened in the PMP are G54L, G60L, and G64L (Ramboll, 2021b).

Groundwater samples are collected and analyzed in accordance with the Multi-Site Sampling and
Analysis Plan (Ramboll, 2023b). Statistical evaluation of analytical data is performed in
accordance with Multi-Site Statistical Analysis Plan (Ramboll, 2022).

GMF Pond source water samples are collected from the GMF Pond at location X301, a riser pipe
from the ring drain present above the upper liner that collects gypsum contact water and pond
surface water. The most recent pond water sample was collected from X301 on January 16,
2023. Prior to performing hydrogeologic investigations in 2021, Ramboll completed a review of
existing data to determine whether sufficient information existed to meet the requirements of 35
I.A.C. § 845. Based on review of the limited extent of gypsum visible through time on aerial
photographs, identifying visible differences (color) in surficial materials, and capturing a
representative spatial distribution, a single porewater well location was identified (Figure 2) with
consideration for health & safety risks associated with accessing locations where gypsum was
present. Location XTPWO02 is a temporary monitoring well installed in the gypsum within the pond
for collection of porewater (Figure 2). CCR porewater most accurately represents the mobile
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

constituents associated with the waste management activity within the CCR SI (EPRI, 2017).
XTPWO02 was last sampled in June of 2021. In this double lined surface impoundment the
samples from the ring drain riser and the porewater well (collectively referred to herein as
“source water”) are representative of the waters present above the double lined system that
could be potential contributions to groundwater observed in compliance monitoring wells.
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

3. ALTERNATIVE SOURCE DEMONSTRATION: LINES OF
EVIDENCE

As allowed by 35 I.A.C. § 845.650(e), this ASD demonstrates that sources other than the GMF
Pond (the CCR unit) caused the pH exceedance at G60L. LOEs supporting this ASD include the
following:

1. The GMF Pond has a double geomembrane liner designed to prevent CCR contact with
groundwater.

2. Boron concentrations in compliance groundwater monitoring wells do not exceed background
groundwater limits.

3. Geochemical analysis and empirical observations at and near G60L demonstrate that a
localized pocket of native peat is an alternative source of the pH exceedance.

These LOEs are described and supported in greater detail below.

3.1 LOE #1: The GMF Pond Has a Double Geomembrane Liner Designed to
Prevent CCR Contact with Groundwater

Construction of the GMF Pond was in accordance with Water Pollution Control Permit
2017-E0-62336 granted by the Illinois Environmental Protection Agency (IEPA). The GMF Pond
liner system includes the following components:

¢ 60-mil high-density polyethylene (HDPE) geomembrane liner

e Minimum 12-inch soil cushion layer (up to 24 inches thick in select areas on the side slope)
e 4 ounce per square yard (0z/yd?) non-woven geotextile filter fabric

e 12-inch highly permeable granular drainage sand layer

e 10 oz/yd? non-woven geotextile filter fabric

e 60-mil HDPE geomembrane liner

e Geosynthetic clay liner (GCL) with a manufacturer’s certified maximum hydraulic conductivity
of 5 x 10° centimeters per second (cm/s)

e 36-inch compacted clay layer with a maximum hydraulic conductivity of 9x107 cm/s based
upon laboratory testing of samples collected from the site

Supporting information for the hydraulic conductivity of the compacted clay and GCL is provided
in Appendix A.

The IEPA-approved GMF Pond double geomembrane liner system far exceeds the design criteria
for a composite liner for CCR surface impoundments established by 35 I.A.C. § 845.400,
suggesting that the GMF Pond is not the source of the pH exceedance.

3.2 LOE #2: Boron Concentrations in Compliance Groundwater Monitoring
Wells Do Not Exceed Background Groundwater Limits

Boron is a potential indicator of CCR impacts to groundwater due to its leachability from CCR, low
occurrence as an anthropogenic contaminant, and mobility in groundwater (Electric Power
Research Institute [EPRI], 2012). If boron concentrations in CCR source water are present above
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

background groundwater concentrations, then groundwater impacted by CCR would be expected
to contain boron concentrations elevated above the background groundwater Upper Tolerance
Limit (UTL). The UTL is a statistically derived upper bound on background groundwater
concentrations calculated for comparing compliance well results to background groundwater.
Source water samples collected from the GMF Pond have elevated boron concentrations,
indicating that boron is a site-specific key indicator for CCR (Appendix B). Boron concentrations
measured in compliance monitoring wells during the first quarterly sampling event (Ramboll,
2023a) are summarized in Table A below. All compliance wells had concentrations of boron
below the UTL (0.21 milligrams per liter [mg/L]) calculated for background groundwater,
indicating that compliance wells have not been affected by CCR in the GMF Pond. Therefore, the
GMF Pond is not the source of the pH GWPS exceedance at G60L.

Table A. Summary of Boron Concentrations Measured in Compliance Wells during the first
quarterly sampling event.

G54s G54L G57S G60L G60S G64L G64S
Boron (mg/L)
(Background

0.062 0.095 <0.01 0.042 0.030 0.031 0.014
Groundwater

UTL=0.21 mg/L)

3.3 LOE #3: Geochemical Analysis and Empirical Observations at and Near
G60L Demonstrate that a Localized Pocket of Native Peat is an
Alternative Source of the pH Exceedance

Multivariate statistical analysis of the groundwater and GMF Pond source water data, review of
ionic composition of both, and literature review were performed by Life Cycle Geo, LLC (2023) to
support the conclusion that the pH exceedance at G60L is due to the influence of a localized,
native peat deposit located upgradient of the well. Details of the analysis are included as
Appendix C. The following conclusions were made based on the results of the evaluation:

e Principal component analysis (PCA) shows that the groundwater signature at G60L is
similar to background and compliance well groundwater signatures and distinct from the
source water signature.

e The major ion composition of groundwater at G60L is inconsistent with influence from
source water due to a low proportion of chloride, an indicator of CCR impacts in
groundwater, and is similar to the major ion composition of nearby groundwater.

e A localized native peat deposit located upgradient of G60L is an alternative source of the
pH exceedance based on literature review of peat influence on groundwater conditions,
evaluation of other wells downgradient of the peat deposit (including hydraulic gradients
and aqueous and solid-phase geochemistry), and the absence of CCR indicators boron
and chloride.
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35 1.A.C. § 845.650(e): Alternative Source Demonstration
Duck Creek Power Plant Gypsum Management Facility Pond (IEPA ID: W0578010001-04)

4. CONCLUSIONS

Based on the three LOEs below, it has been demonstrated that the GMF Pond is not the source of
the pH exceedance at G60L and the GMF Pond has not contributed to the exceedance.

1. The GMF Pond has a double geomembrane liner designed to prevent CCR contact with
groundwater.

2. Boron concentrations in compliance groundwater monitoring wells do not exceed background
groundwater limits.

3. Geochemical analysis and empirical observations at and near G60L demonstrate that a
localized pocket of native peat is an alternative source of the pH exceedance.

This information serves as the written ASD prepared in accordance with 35 I.A.C. § 845.650(e),
demonstrating that the pH exceedance observed at G60L during the first quarterly sampling
event was not due to the GMF Pond and is attributable to local peat deposits. Therefore,
assessment of corrective measures is not required for pH at the GMF Pond.
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COMPACTED CLAY PERMEABILITY TESTING
SUMMARY AND SAMPLE LOCATIONS



Full Scale Soil Liner Permeability Testing Summary

Gypsum Stack Acceptance Report
Gypsum Management Facility

AERG Duck Creek Power Generating Station
Fulton County, {llinois

Uesign
Elevation - Top of
Sample Top of Soil Sampie Permeability Result Pass/
Date No. Easting Northing _ Liner Elevation {1.0 x 10* cmisec max.) Fail Lift
71282008 ST-07 £5.21 15533.46 610.98 608.68 39x10° PASS 1
81112008 5T-11 513.80 15609.93 602.03 601.21 5.8 x107 PASS 3
8/1/2008 5T-12 850.80 16161.49 614.17 612.23 25 x10° PASS 2
9/10/2008 ST-13 737.41 155827.94 593.51 593.87 1.9x 107 PASS ad
§/10/2008 ST-14 579.64 16027.96 554.50 594.52 2.3x107 PASS 4/5
9/10/2008 §T-15 457.62 15795.25 592.68 591,59 5.0x 107 PASS 3
972712008 ST-20 775.12 15796.90 592,67 592.88 2.3x107 PASS 4
9/2712008 S5T-21 899.66 15801.58 597.38 597.05 1.0x 107 PASS 3
10/5/2008 5T-24 517.60 15517.36 588.92 588.99 46x107 PASS 4
10/5/2008 ST-25 717.24 15661.41 £590.85 591.20 16x107 PASS 4
10/13/2008 5T-28 286.74 15381.59 587.11 587.47 4.4x10% PASS 4/5
10/1372008 ST-27 705.94 15365.23 586.78 587.10 9.0x10? PASS 5
10/22/2008 ST-34 710.76 15163.62 585.18 585.26 1.8 x 107 PASS 4
1072212008 57-35 343.17 15138.39 584.81 584.53 1.2x107 PASS 5
10/23/2008 S8T-36 711.00 14792.60 589.17 588.30 7.6 x107 PASS 3
10£23/2008 ST-37 31160 14806.40 585.21 584.41 21x107 PASS 3
11/2/2008 ST-38 530.45 14953 .47 583.52 583.79 8.6x10° PASS 4
11/2/2008 ST-39 350.91 14842.74 583.41 583.58 1.1x107 PASS 4

Page 1 of 1
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<& HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0355010 TEST DATE:  8/1/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner SAMPLE #: ST-7-1

SAMPLE DESCRIPTION: Bm. & pray vi. sandy clayey silt (ir. c. sand _DEPTH (FT): 0.0-0.5

& sm;_;r:ave.l).
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 1032.24 BEFORE AFTER
SPECIMEN HEIGHT (IN) 4.530 TEST TEST
DIAMETER (IN) 2.877 TARE+WETSOIL(G) 128.36 1085.01
AREA (SQ IN) 6.501 TARE+DRY SOIL(G) 111.93 938.43
VOLUME (CU IN) 29.449 TARE (G) 3.71 50.13
WET DENSITY (PCF) 133.53 WATER (G) 16.43 146.58
DRY DENSITY (PCF) 11593 DRY SOIL (G}  108.22 888.30
WT. DRY SOIL (G) 896.18 WATER CONTENT (%) 15.18 16.50
VOLUME DRY SOIL (CU 20.255
SP.GR. (ASSUMED) 2.7
POROSITY (%) 31.22 STD. MAX. DEN.(LBS/CUFT.) N/A
HEIGHT OF HEAD (PSI) 4.9 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.9 % COMPACTION N/A
1/4 PORE VOLUME 37.66 PRESSURE HEAD {(CM H20) 344.56
Initial Degree of Saturation 90.31 PANEL NUMBER 5

TEST METHOD USED: IEPA ASTM D5084  PERMEANT USED: Tap Water




<& T HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 8/7/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-7-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 4.530 HEIGHT OF HEAD (PSI) 4.9
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) 344.555064
AREA (SQIN) 6.501 PANEL NUMBER 5
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) {CM/SEC) (CM/SEC)
8/7/2008 12:53:30 8/8/2008 8:37:00 6.90 6.9000 1183.50 1183.50 7.74E-08 7.74E-08
8/8/2008 16:34:00 8/11/2008 8:59:00 18.30 25.2000 3865.00 5048.50 6.28E-08 7.01E-08
8/11/2008 9:01:30 8/11/2008 16:35:25 2.00 27.2000 453.92 5502.42 5.85E-08 6.62E-08
8/11/2008 16:35:25 8/13/2008 13:14:20 10.00 37.2000 2678.92 8181.33 4.95E-08 5.69E-08
8/13/2008 13:14:20 8/14/2008 8:31:50 3.60 40.8000 1157.50 9338.83 4.13E-08 4.98E-08
8/14/2008 8:31:50 8/15/2008 8:21:15 4.10 44 9000 1429.42 10768.25 3.81E-08 4.30E-08
8/15/2008 8:23:30 8/15/2008 15:36:00 1.40 46.3000 432.50 11200.75 4.30E-08 4.08E-08
£/19/2008 10:17:05 8/20/2008 8:59:45 3.70 50.0000 1362.67 12563.42 3.60E-08 3.90E-08
8/20/2008 8:59:45 8/21/2008 9:03:15 3.80 53.8000 144350 14006.92 3.49E-08 3.80E-08
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0355010 TEST DATE: 8/7/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #; ST-7-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 4,530 HEIGHT OF HEAD (PSI) 4.9
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) _ 344.555064
AREA (SQ IN) 6.501 PANEL NUMBER 5
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EFHANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TEST METHOD USED: TEPA ASTM D5084 PERMEANT USED: Tap Water

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 8/13/2008
CLIENT: Ameren Duck Creck BORING #: N/A
JOB DESCRIPTION: ‘Gypsum Stack Clay Liner SAMPLE #: ST11-2
SAMPLE DESCRIPTION: Bm. & gray vf. sandy silt / so. clay & sm. gr. DEPTH (FT): 0.5-1.0
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 829.20 BEFORE AFTER
SPECIMEN HEIGHT (IN) 3.844 TEST TEST
DIAMETER (IN) 2.833  TARE + WET SOIL (G) 162.38 899.17
AREA (SQ IN) 6.304  TARE + DRY SOIL (G) 144.62 772.92
VOLUME (CU IN) 24.231 TARE (G) 3.71 50.01
WET DENSITY (PCF) 130.37 WATER (G) 17.76 126.25
DRY DENSITY (PCF) 115.77 DRY SOIL (G) 140.91 722.91
WT.DRY SOIL (G) 736.39  WATER CONTENT (%) 12.60 17.46
VOLUME DRY SOIL (CU IN) 16.643
SP.GR. (ASSUMED) 2.7
POROSITY (%4) 31.313 STD. MAX. DEN.(LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI) 4.1 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.5 % COMPACTION N/A
1/4 PORE VOLUME 31.08 PRESSURE HEAD (CM H20)  288.301176
Initial Degree of Saturation 74.65 PANEL NUMBER 4
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0385010 TEST DATE: 8/13/2008
CLIENT: Ameren Duck Creek BORING it N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: 8T11-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.844 HEIGHT OF HEAD (PSI) 4.1
DIAMETER (IN} 2.833 PRESSURE HEAD (CM H20) 288.301176
AREA (SQIN) 6,304 PANEL NUMBER 4
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME {CC) (CCO) (MIN} {MIN) {CM/SEC) {CM/SEC)
8/14/2008 13:37:50 8/14/2008 16:24:45 14,80 14.8000 166.92 166.92 1.23E-06 1.23E-06
8/15/2008 8:56:00 8/15/2008 15:42:10 40.33 55.1300 406.17 573.08 1.38E-06 1.30E-06
8/19/2008 10:55:50 8/20/2008 6:52:10 91.02 146.1500 1196.33 1769.42 [.06E-06 1.22E-06
8/20/2008 6:54:20 8/20/2008 17:24:40 46,99 193.1400 630.33 2399.75 1.03E-06 1.16E-06
8/20/2008 17:25:40 8/21/2008 9:09:10 62.90 256.0400 943,50 3343.25 9.25E-07 1.01E-06
8/21/2008 9:12:15 8/21/2008 17:16:00 29.60 285.6400 483.75 3827.00 8.49E-07 2.36E-07
8/21/2008 17:16:50 8/22/2008 8:31:45 69.19 3548300 914,92 474192 1.05E-06 9.41E-07
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Hanson Professional Services Inc,

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 8/13/2008
CLIENT: Ameren Duck Creck BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: §T11-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) HEIGHT OF HEAD (PSI) 4.1
DIAMETER (IN) PRESSURE HEAD (CM H20) 288.301176
AREA (SQIN) PANEL NUMBER 4
. LBE-6
&
2 14E-6
> 1.2E-6 ]
é 1.0E-6 \E*j 4
g 8.0E-7 —
y
i 6.0E-7
|
g 4.0E-7
& 2.0E-7
=
0.0E+H —
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

TOTAL TIME (MIN)

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



Electronic

JOB NUMBER:
CLIENT:
JOB DESCRIPTION:
SAMPLE DESCRIPTION:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN)
DIAMETER (IN)

AREA (SQ IN)

VOLUME (CU IN)

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PSD)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Depree of Saturation

's Office 1/12/2024 **PCB 2024-048**

T CEFHANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
0355010 TEST DATE: 8/13/2008
Ameren Duck Creek BORING #: N/A
Gypsum Stack Clay Liner SAMPLE #: ST12-1
Brn. & gray vi. sendy silt/ so. clay & DEPTH (FT): 0.0-0.5

sm. gravel.

WATER CONTENT OF TRIMMINGS

1036.56 BEFORE AFTER
4.586 TEST TEST
2.874 TARE+ WET SOIL (G) 173.55 1059.87
6487  TARE + DRY SOIL (G) 154.28 912.57

29.751 TARE (G) 3.71 3.68
132.78 WATER (G) 19.27 147.3
117,72 DRY SOIL (G) 150.57 908.89
919.31 WATER CONTENT (%) 12.80 16.21
20.778
2.7
30.16071313 STD. MAX. DEN(LBS/CU.FT.) N/A
4.9 OPTIMUM MOISTURE (%) N/A
29.6 % COMPACTION N/A
36.76 PRESSURE HEAD (CM H20)  344.555064
80.01 PANEL NUMBER 8

TEST METHOD USED: IEPA ASTM D5084

PERMEANT USED: Tap Water




& HANSON.

Hanson Professlonal Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0385010 TEST DATE: 6/23/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST12-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 4,586 HEIGHT OF HEAD (PSI) 4.9
DIAMETER (IN) 2.874 PRESSURE HEAD (CM H20) 344.,555064
AREA (SQIN) 6.487 PANEL NUMBER 8
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) {CC) (MIN) (MIN) (CM/SEC) {CM/SEC)
8/14/2008 9:20:45 8/15/2008 8:57:30 2.80 2.8000 1416.75 1416.75 2.66E-08 2.66E-08
8/15/2008 8:57:30 8/15/2008 15:43:50 0.90 3.7000 406.33 1823.08 2.98E-08 2.82E-08
8/19/2008 11:01:30 8/20/2008 9:06:30 3.20 6.9000 1325.00 3148.08 3.25E-08 3.12E-08
8/20/2008 9:06:30 8/21/2008 9:13:10 3.00 9.9000 1446.67 4594.75 2.79E-08 3.02E-08
8/21/2008 9:13:10 8/22/2008 8:35:00 2,70 12,6000 1401.83 5996.58 2.59E-08 2.69E-08
8/22/2008 8:35.00 8/25/2008 9:04:15 8.30 20,9000 4349 25 10345.83 2.57E-08 2,58E-08
8/25/2008 0:07:15 8/26/2008 8:37.00 2,80 23,7000 140975 11755.58 2.67E-08 2.62E-08
8/26/2008 8:37:.00 8/27/2008 10:41:30 3.00 26.7000 1564.50 13320.08 2.58E-08 2.63E-08
8/27/2008 10:41:30 8/28/2008 8:14:15 240 29.1000 129275 14612.83 2.50E-08 2,54E-08
8/28/2008 8:14:15 8/29/2008 8:24:45 2.60 31.7000 1450.50 16063.33 24]1E-08 2.46E-08
8/29/2008 3:24:45 9/2/2008 10:09:10 10.30 42.0000 5864.42 21927.75 2.36E-08 2.39E-08
9/2/2008 10:06:10 9/3/2008 8:18:00 2,10 44,1000 1331.83 23259.58 2.12E-08 2.24E-08
9/3/2008 8:19:15 9/4/2008 8:25:10 2.80 46.9000 144592 24705.50 2.61E-08 2.36E-08
9/4/2008 8:25:10 9/5/2008 9:19:45 2.80 49,7000 1494.58 26200.08 2.52E-08 2.56E-08
9/5/2008 2:19:45 9/8/2008 8:32:00 7.30 57.0000 4272.25 30472.33 2.30E-08 2.41E-08

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



CE T HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER.: 0355010 TEST DATE: 6/23/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST12-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN)  4.586 HEIGHT OF HEAD (PSI) 49
DIAMETER (IN)___ 2.874 PRESSURE HEAD (CM H20) __ 344.555064
AREA (SQIN) 6487 PANEL NUMBER 8
. 3.5E-8
Q
7
31.0E-8
8 .
N ~e- g a )
P 2.5E-8 - S
: E
% 2.0E-8
i 1.5E-8
= "
é L.OE-8
o 5.0E9
O
&
0.0E+0
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
Coarse Fine [Coarse; Medium Fine Silt Clay
o 0.0 0.0 3.1 1.4 8.1 17.2 47.6 224
O 0.0 0.0 1.6 0.5 6.4 17.6 45.6 28.3
A 0.0 0.0 1.3 1.1 6.5 10.3 44.6 21.2
LL PL Dgs Dan Dsp Dap D15 Dig Ce Cu
o] 24 16 0.3388 0.0271 0.0200 0.0034 0.0018
O 28 14 0.2337 0.0231 0.0167 0.0059
fa 28 14 0.2585 0.0241 0.0167 0.0064
Material Description USCS AASHTO
o cL A-4(3)
O CL
A CL A-6(7)
Project No. (385010 Client: Ameren Remarks:
Project: Duck Creek Gypsum Stack CQA oF.M.=0.66
o Sample Source: CL 8T-7,11 & 12 Depth: 0.00' - 0.50' Sample No.: ST7-1 OF.M.=0.46
(0 Sample Source; CL. ST-7,11 & 12 Depth: 0.50'-1.00' Sample No.: ST11-2 AFM=0.49
A Sample Source: CL ST-7,11 & 12 Depth: 0.00 - 0.50' Sample No,: 5T12-1
<P HANSON
Hanson Professional Services Inc. Figure

Tested By: TCJ Checked By: RIN
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GRAIN SIZE DISTRIBUTION TEST DATA 9/30/2008

Client: Ameren

Project: Duck Creek Gypsum Stack CQA
Project Number: 0355010

Location: CL ST-7,11 & 12

Depth: 0.00' - 0.50’ Sample Number: ST7-1
Liquid Limit; 24 Plastic Limit; 16
USCS Classification: CL AASHTO Classification: A-4(3)
Sieve Test Data
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent Parcent
{grams) {grams) {grams} Size {grams) Finer Retained
327.74 0.00 0.00 3
2
1.5
1
75 0.00 100.0 0.0
375 6.27 98.1 1.9
#4 10.32 96.9 i1
#10 14.74 85.5 4.5
49.46 0.00 0.00 #20 1.80 92.0 80
#40 4.20 874 12.6
#60 7.10 81.3 18.2
#140 11.60 3.1 26.9
#200 13.10 702 298
Hydrometor Tost Data

Hydrometer test uses materlal passing #10
Percent passing #10 based upon complete sample = 95.5
Weight of hydrometer sample =50.00
Hygroscopic molsture correction:

Molst weight and tare = 48.49

Dry weightand tare = 48.13

Tare weight = 16,01

Hygroscopic moisture = 1.1%
Table of composlte correction values:

Temp., deg. C: 180 28.0

Comp. COM.: 4.4 -2.0
Meniscus correction only = 0.0
Specific gravity of solids = 2.70
Hydrometer type = 151H

Hydromaeter effective depth equation: L = 16.294964 - 0.2645 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent Percent

Time {min.} {deg.C.) Reading Reading K Rm Depth {mm.) Finer Retained
2.00 232 10235 1.0203 00129 235 10.1 0.0290 62.4 376
4.00 232 1.0200 1.0168 0.0129 200 11.0 0.0214 51.7 483
8.00 232 1,0175 1.0143 0.0129 17.5 11.7 0.0156 440 56.0
15.00 232 1.0155 1.0123 0.0129 15.5 122 0.0117 7.9 62.1
30.00 231 1.0130 1.0098 0.0129 13.0 129 0.0085 30.1 69.9
60.00 230 1.0115 [.0083 0.0130 11.5 13.3 0.0061 255 74.5
120.00 22.7 1.0100 1.0067 0.0130 10.0 13.6 0.0044 20.6 794
240.00 223 1.0095 1.0061 0.0131 9.5 13.8 0.0031 18.8 81.2
480.00 225 1.0085 1.0052 0.0130 8.5 14.0 0.0022 15.9 84.1
1465.00 23.7 1.0075 10045 0.0129 7.5 14.3 0.0013 13.7 86.3

Hanson Professional Services, Inc.
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Fractional Components

Cobbl Gravel Sand Fines
opoles Coarse Fine Total Coarse Medium Fine Total Sllt Clay Total
0.0 0.0 3.1 31 14 8.1 17.2 26.7 47.6 226 70.2
D1o D1s D20 Dap Bs0 Dso Dap Dgs Dgp Dgs
0.0018 0.0039 0.0034 0.0200 0.0271 0.2094 0.3388 0.6277 1.7673
Fineness
Maodulus
0.66

Hanson Professional Services, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA 8/30/2008

Client: Ameren

Project: Duck Creek Gypsum Stack CQA

Project Number: 0355019

Location: CL ST-7,11 & 12

Depth: 0.50' - 1.00' Sample Number: ST11-2
Liquid Limit: 28 Plastic Limit: 14

USCS Classiflcation: CL

Sieve Test Data

Dry Cumulative Cumulative
Sample Pan Sleve Weight
and Tare Tare Tare Weight Opening Retained Percent Percaent
{grams) {grams) {grams} Size {grams) Finer Retained
449,83 0.00 0.00 3
2
1.5
1
.75 0.00 100.0 0.0
JA75 3.33 96.3 0.7
#4 7.19 98.4 i.6
#10 9.42 97.9 21
49,02 0.00 0.00 #20 1.10 95.7 43
740 3.20 91.5 3.5
#60 6.10 85,7 14.3
#140 10.70 76.5 23.5
#200 12.00 73.9 26.1

Hydrometer Test Data

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 97.9
Weight of hydrometer sample =50.00
Hygroscopic moisture correction:
Moist weight and tare = 55.81
Dry weight and tare=  55.21
Tare weight = 15.47
Hygroscopic molsture = 1.5%
Table of composite comrection values:
Temp., deg. C: 18.0 28.0
Comp. com.: 4.4 -1.5
Meniscus correction only = 0.0
Specific gravity of solids =2.70
Hydrometer type = 151H
Hydrometer effective depth equation: L = 16,294964 - 0.2645 x Rm

Elapsed Temp. Actual Correctad Eff. Diameter  Percent Percent

Time {min.} {deg. C.) Reading Reading K Rm Depth {mm.} Finer Retained
200 233 1.0240 1.0211 0.0129 240 .9 0.0288 66.7 33.3
4.00 233 1.0210 1.0181 0.0129 21.0 10.7 0.0212 573 42.7
8.00 232 1.0180 1.0151 0.0129 18.0 11.5 0.0155 417 523
15.00 23.2 1.0t60 1.0131 0.0129 16.0 12.1 0.0116 414 58.6
30.00 23.1 1.0140 1.0111 0.0129 4.0 126 0,0084 350 65.0
60.00 231 1.0125 1.0096 0.0129 12.5 13.0 0.0060 30.2 69.8
120.00 22.7 1.0115 1.008S 0.0130 11.5 133 0.0043 26.7 733
240.00 223 1.0105 1.0073 0.0131 10.5 13.5 0.0031 23.2 76.8
430.00 225 1.0095 1.0064 0.0130 0.5 13.8 0.0022 20.2 75.8
1468.00 236 1.0090 1.0062 0.0129 9.0 13.9 0.0013 19.6 80.4

Hanson Professional Services, Inc.
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Fractional Components

Hanson Professional Services, Inc.

| Gravel Sand Fines
Cobbles = rree | Fine Total | Coarse | Medium | Fine Total Silt Clay Total
0.0 0.0 1.6 1.6 0.5 6.4 17.6 24.5 45.6 283 73.9
Lio D45 Dao Dap Dso Dgo Dags Do Dos
0.0018 0.0059 0.0167 0.0231 0.1465 0.2337 0.3699 0.7560
Fineness
Modulus
0.46
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GRAIN SIZE DISTRIBUTION TEST DATA 9/30/2008
Client: Ameren
Project: Duck Creek Gypsum Stack CQA
Project Number: 0385010
Location: CL ST-7,11 & 12
Depth: 0.00' - 0.50' Sample Number: ST12-1
Liquid Limit: 28 Plastic Limit: 14
USCS Classification: CL AASHTO ClassHication: A-6(7)
Sieve Test Data
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent Percent
{grams) {grams) (grams) Size {grams) Finer Retained
523.35 0.00 0.00 3
2
1.5
1
75 0.00 100.0 0.0
375 4.31 99.2 0.8
#4 6.73 98.7 1.3
#10 12.55 97.6 24
49.50 0.00 0.00 #20 1.20 052 4.8
#40 3.30 91.1 8.9
#60 6.60 84.6 154
#140 11.60 4.7 253
#200 13.10 71.8 28.2

Hydrometer Test Data

Hydrometer test usee material passing #10
Percent passing #10 based upon complete sample = 97.6
Waight of hydrometer sample =50.00
Hygroscopic molsture correction:
Moist weight and tare = 42.60
Dry weight and tare = 42.24
Tare weight = 16.13
Hygroscopic moistura= 1.4%
Table of composita comrection values:
Temp., deg. C: 18.0 28.0
Comp. ¢oIT.: 4.5 -2.0
Meniscus correction only = 0.0
Specific gravity of solids = 2.70
Hydrometer type = 151H
Hydrometer affective depth equation: L = 16.294964 - (.2645 x Rm

Elapsed Temp. Actuat Corrected Eff. Diameter  Percent Percent

Time {min.) {deg.C)) Reading Reading K Rm Dapth {mm.} Finer Retained
2,00 233 1.0240 1.0208 0.0129 240 9.9 0.0288 65.5 34.5
4.00 233 1.6210 1.0178 0.0129  21.0 10.7 0.0212 56.0 44.0
8.00 232 1.0185 1.0153 0.0129 18.5 114 0.0154 48.1 519
15.00 232 1.0165 10133 0.0129 16.5 11.9 0.0115 41.8 58.2
30.00 232 1.0140 1.0108 0.0129 14.0 12.6 0.0084 139 66.1
60.00 230 1.0125 1.0093 0.0130 12.5 13.0 0.0060 29.1 709
120.00 227 1.0115 1.0082 0.0130 11.5 13.3 0.0043 257 74.3
240.00 223 1.0105 1.0071 0.0131 10.5 13.5 0.0031 222 77.8
480.00 224 1.0095 1.0061 0.0131 9.5 13.8 0.0022 19.2 80.8
1469.00 237 1.0083 1.0054 0.0129 85 14.0 0.0013 17.1 82.9

Hanson Professional Services, Inc.
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Fractional Components
Cobbl Gravel Sand Fines
obbles ™ Coarse Fine Total | Coarse | Medium Fine Total Silt Clay Total
0.0 0.0 1.3 1.3 1.1 6.5 19.3 26.9 44.6 27.2 71.8
D1p D15 D2g Dio Dgo Dao Das Dgg Dgg
0.0024 0.0064 0.0167 0.0241 0.1677 0.2585 0.3887 0.8171
Fineness
Modulus
0.49
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NUMBER OF BLOWS LIQUID LIMIT _6(-
SOURCE SAMPLE # |DEPTH/ELEV.| DATE SAMPLED UsCs MATERIAL DESCRIPTION NM % LL Pi 8
[ CLST-7,11 & 12 §T7-1 0.00' - .50 09-23-08 CL 24 8 N
] CLST-7,11 & 12 ST11-2 | 0.50'- 100 09-23-08 CL 28 14 1O
A CLST-7,11 & 12 ST12-1 | 0.00'-0.50 09-23-08 CL 28 14 ﬁ
1
o
N
. oo
Client Ameren *
Project Duck Creek Gypsum Stack CQA @ HANSON
- : Hanson Professional Services Inc.
Project No. 0385010 I Figure
Tested By: 0 JCC O KDE &4 JCC Checked By: RIN
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LIQUID AND PLASTIC LIMIT TEST DATA 8/30/2008

Client: Ameren

Project: Duck Creek Gypsum Stack CQA
Project Number: 0355010

Location; CL. ST-7,11 & 12

Depth: 0.00'- 0.5¢' Sample Number: 5T7-1
Date: 09-23-08 USCS Class.: CL AASHTO Class.: A-4(3)
Tested by: JCC Checked by: RIN
Run No. 1 2 3 4 5 6
Wet+Tare 29.75 28.96 27.08
Dry+Tare 26.96 26.30 24.86
Tare 16.12 1542 15.50
# Blows 15 24 33
Moisture 25.7 24.4 237
40
) Liquid Limit=__24
3 Plastic Limit= __16
) Plasticity index=___ 8
28
+ .
24 A
-% 20
=
16
12
8
4
0

56 7 & 910 20 25 30 40
Blows
Run No. 1 2 3 4
Wet+Tare 22.56 23.37
Dry+Tare 21.59 2238
Tare 15.46 16,01
Moisture 15.8 15.5

Hanson Professional Services, Inc.
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LIQUID AND PLASTIC LIMIT TEST DATA 9/30/2008

Client: Ameren

Project: Duck Creek Gypsum Stack CQA
Project Number: 0355010

Location: CL 8T-7,11 & 12

Depth: 0.50'- 1,00/

Date: 09-23-08

Tasted by: KDE Checked by: RIN

Ligquid timit Data 0

Sample Number: ST11-2
USCS Class,: CL

Run No. 1 2 3 4 5 &
Wet+Tare 23.60 23.57 23.14
Dry+Tare 21.95 21.76 21.58
Tare 16.15 15.84 15.79
# Blows 26 15 34
Moisture 28.4 30.6 26.9
49
2 Liquid Limit=___ 28
Plastic Limit= ___14
32 rY Plasticity Index=___14
28 R
. 2
=
16
12
8
4
5 6 7T 8 910 20 25 30 40

Plastic Limit Data

Blows

Run No. 1 2 3 4
Wet+Tare 22.66 23.53
DrytTare 21.79 22.53
Tare 1542 15.44
Moisture 13.7 14.1

Hanson Professional Services, Inc.
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LIQUID AND PLASTIC LIMIT TEST DATA 9/30/2008

Client: Ameren

Project: Duck Creek Gypsum Stack CQA
Project Number: 0355010

Locatlon: CL ST-7,11 & 12

Depth: 0.00" - 0.50' Sample Number: ST12-1
Date: 05-23-08 USCS Class.: CL AASHTO Class.: A-6(7)
Tested by: JCC Checked by: RIN
Liquid Limit Data
Run No. 1 2 3 4 5 6
Wet+Tare 29.85 28.84 27.60
Dry+Tare 26.71 26.09 25.12
Tare 16,03 16.22 15.84
# Blows 15 24 35
Moisture 294 27.9 26.7
40
Liquid Limit= ___28
36
Plastic Limit=___14
k) Plasticity Index= ___14
28 — sl
5 24
2 20
=
16
12
8
4
0
5 6 7 8 910 20 25 30 40
Blows
Run No. 1 2 3 4
Wet+Tare 22.57 24.16
Dry+Tare 21.68 23.07
Tare 15.31 15.47
Moisture 14.0 14.3

Hanson Professional Services, Inc.
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@ HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0355010 TEST DATE:  10/9/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner SAMPLE #: ST-13-3 Lift §
SAMPLE DESCRIPTION: Yel. bm. & gray vf. sandy silt / so, clay DEPTH (FT): 1.2-1.5

WATER CONTENT QF TRIMMINGS

SPECIMEN WEIGHT (G) 888.28 BEFCORE AFTER
SPECIMEN HEIGHT (IN) 3.798 TEST TEST
DIAMETER (IN) 2.859 TARE+ WET SOIL (G) 49.12 951.45
AREA (SQIN) 6420 TARE+ DRY SOIL (G) 44.00 845.08
VOLUME (CU IN) 24.382 TARE (G) 3.71 50.23
WET DENSITY (PCF) 138.79 WATER (G) 5.12 106.37
DRY DENSITY (PCF) 123.14 DRY SOIL (G) 40.29 76485
WT. DRY SOIL (G) 788.13 WATER CONTENT (%) 12.71 13.38
VOLUME DRY SOIL (CU 17.813
SP.GR. (ASSUMED) 2.7
POROSITY (%) 26.94 STD. MAX. DEN.(LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI} 4.1 OPTIMUM MOQISTURE (%) N/A
HYDRAULIC GRADIANT 2.9 % COMPACTION N/A
1/4 PORE YVOLUME 26.91 PRESSURE HEAD (CM H20) 288.30
Initial Degree of Saturation 93.03 PANEL NUMBER 5

TEST METHOD USED: IEPA ASTMD5084  PERMEANT USED: Tap Water
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Hanson Professional Services Inc,

CONSTANT HEAD PERMEABILITY TEST

(D
3
=3
@]
JOB NUMBER.: 0355010 TEST DATE: 10/9/2008 [T1
CLIENT: Ameren Duck Creek BORING #: N/A g
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #  ST-13-3 Lift5 Q
DEPTH (FT): 1.2-1.5 wY)
(D
SPECIMEN HEIGHT (IN) 3.798 HEIGHT OF HEAD (PSD) 4.1 8
DIAMETER (IN) 2.859 PRESSURE HEAD (CM H20) 288.301176 5
AREA (SQ IN) 6.420 PANEL NUMBER 5 0
O
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE _x’_
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY ?
DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) (CM/SEC) (CM/SEC) Qh
10/9/2008 8:54:45 10/9/2008 16:36:30 7.70 7.7000 461,75 461.75 2.25E-07 2.25E-07 Q
10/9/2008 16:39:00 10/10/2008 7:00:45 13.80 21.5000 861.75 1323.50 2.16E-07 2.20E-07 0
10/10/2008 7:03:00 10/11/2008 9:31:00 24.00 45,5000 1588.00 2911.50 2.04E-07 2.15E-07 | =
10/11/2008 9:34.00 10/12/2008 10:40:00 20.35 65.3500 1506.00 4417.50 1.82E-07 2.00E-07 [ <
10/12/2008 10:40:00 10/£3/2008 7:52:00 16.65 82.5000 1272.00 5689.50 1.76E-07 1.87E-07 %
10/13/2008 7:52:00 LN
x
U
vy
N
o
N
+
o
D
(00)
*
*



& HANSON.

TOTAL TIME (MIN)

Hanson Professional Services Inc.
CONSTANT HEAD PERMEABILITY TEST
JOB NUMBER: 0355010 TEST DATE: 10/9/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE#:  ST-13-3 Lift 5
DEPTH (FT}: 1.2-1.5
SPECIMEN HEIGHT (IN) 3.798 HEIGHT OF HEAD (PSI) 4.1
DIAMETER (IN) 2.859 PRESSURE HEAD (CM H20) 288.301176
AREA (SQ IN) 6.420 PANEL NUMBER 5
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TEST METHOD USED: IEPA ASTM D5084

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 10/3/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-14-2
SAMPLE DESCRIPTION: Yel. brn. & gray vi. sandy silt / so. clay. DEPTH {FT): 0.5-1.0
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 957.23 BEFORE AFTER
SPECIMEN HEIGHT (IN} 4.162 TEST TEST
DIAMETER (IN) 2.863  TARE+ WET SOIL{(G) 42.76 1022.46
AREA (SQIN) 6.436  TARE + DRY SOIL (G) 38.79 900.13
VOLUME (CU IN) 26.788 TARE (G) 3.72 50.14
WET DENSITY (PCF) 136.13 WATER (G) 3.97 122.33
DRY DENSITY (PCF) 122.28 DRY SOIL (G) 35.07 849.99
WT. DRY SOIL (Q) 859.89 WATER CONTENT (%) 11.32 14.39
VOLUME DRY SOIL (CU IN) 19.435
SP.GR. (ASSUMED) 2.7
POROSITY (%) 27.45 STD. MAX. DEN.(LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI) 4.5 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.9 % COMPACTION N/A
1/4 PORE VOLUME 30.13 PRESSURE HEAD (CM H20)  316.42812
Initial Degree of Saturation 80.78 PANEL NUMBER 4

PERMEANT USED: Tap Water
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0335010 TEST DATE: 10/10/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: S§T-14-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 4.162 HEIGHT OF HEAD (PSI) 4.5
DIAMETER (IN) 2.863 PRESSURE HEAD (CM H20) 31643
AREA (8Q IN) 6.436 PANEL NUMBER 4

INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY

DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) |  (CM/SEC) (CM/SEC)
10/10/2008 6:57:00 10/11/2008 9:37:00 25.00 25.00 1600.00 1600.00 2.10E-07 2.10E-07
10/11/2008 9:39:00 10/12/2008 10:36:30 27.95 52.95 1497.50 3097.50 2.50E-07 2.30E-07
10/12/2008 10:36:30 10/13/2008 8:06:45 22.79 75.74 1290.25 4387.75 2.37E-07 2.32E-07
10/13/2008 8:06:45 10/13/2008 16:05:00 8.17 83.91 478.25 4866.00 2.29E-07 2.39E-07
10/13/2008 16:05:00 10/14/2008 7:36:00 14.62 08.53 931.00 5797.00 2.11E-07 2.26E-07
10/14/2008 7:36:00 10/14/2008 16:16:15 8.60 107.13 520.25 6317.25 2.22E-07 2.20E-07
10/14/2008 16:37:00 10/15/2008 7:58:00 16.77 123.80 921.00 7238.25 2.44E-07 2.25E-07
10/15/2008 8:17:00 10/16/2008 8:12:00 24.08 147.98 1435.00 8673.25 2.25E-07 2.30E-07

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 10/10/2008
CLIENT; Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-14-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (1IN} 4.162 HEIGHT OF HEAD (PSI) 4.5
DIAMETER (1IN} 2.863 PRESSURE HEAD (CM H20) 316.43
AREA (5Q IN) 6436 PANEL NUMBER 4
= 3.0E-7
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JOB NUMRBER:
CLIENT:
JOB DESCRIPTION:

SAMPLE DESCRIPTION:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN)
DIAMETER (IN)

AREA (8QIN)

VOLUME (CU IN)

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PST)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Degree of Saturation

Electronic Filing: R

Clerk's Office 1/12/2024 **PCB 2024-048™*

HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
0355010 TEST DATE: 10/3/2008
Ameren Duck Creek BORING #: N/A
Gypsum Stack Clay Liner SAMPLE#:  ST15-1Lifi3
Yel. b, & gray vi. sandy silt / so. clay. DEPTH {FT): 0.0-0.5

WATER CONTENT OF TRIMMINGS

968.10 BEFORE AFTER
4.274 TEST TEST
2856 TARE+ WET SOIL (G) 52.95 1029.49
6408  TARE + DRY SOIL (G) 47.55 905.81

27.385 TARE (G) 3.7 4933

134.67 WATER (G) 54 123.68

115.91 DRY SOIL (G) 43.85 856.48

861,95 WATER CONTENT (%) 12.31 14.44

19.481

2.7
28.861 STD. MAX. DEN.(LBS/CUFT.) N/A
4.6 OPTIMUM MOISTURE (%) N/A
29.8 % COMPACTION N/A
32.38 PRESSURE HEAD (CM H20) 323.46
81.96 PANEL NUMBER 8

TEST METHOD USED: IEPA ASTM D5084

PERMEANT USED: Tap Water
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 10/9/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST15-1 Lift 3
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN} 4.274 HEIGHT OF HEAD (PSI) 4.6
DIAMETER (IN) 2.856 PRESSURE HEAD (CM H20) 323.459856
AREA (SQ IN) 6.408 PANEL NUMBER 8
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) (CO {MIN) {MIN) (CM/SEC) (CM/SEC)
10/9/2008 8:33:00 10/9/2008 12:42:00 16.90 16.9000 24900 249.00 . 18E-07 9.18E-07
10/9/2008 12:44:15 10/9/2008 16:40:00 12.50 29.4000 235.75 484,75 7.17E-07 8_18E-07
10/9/2008 16:48:00 10/10/2008 7:15:15 40.40 69.8000 867.25 1352.00 6.30E-07 7.55E-07
10/10/2008 7:18:15 10/11/2008 9:39:40 57.60 127.4000 1581.42 293342 4.93E-07 6.90E-07
10/11/2008 9:41:10 10/12/2008 10:34:35 49,20 176.6000 1493.42 4426.83 4.46E-07 5.72E-07
10/12/2008 10:36:10 10/13/2008 8:13:00 40.00 216.6000 1296.83 5723.67 4,17E-07 4.97E-07
10/13/2008 8:13:00

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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Hanson Professional Services Inc,

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0355010 TEST DATE: 10/9/2008
CLIENT: Ameren Duck Creck BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: §T15-1 Lift 3
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 4,274 HEIGHT OF HEAD (PSI) 4.6
DIAMETER (IN) 2.856 PRESSURE HEAD (CM H20) 323.459856
AREA (SQIN) 6.408 PANEL NUMBER 8
- 1.0E-6
O
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Particle Size Distribution Report
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GRAIN SIZE - mm,
o +3* % Gravel % Sand % Fines
Coarse Fine [Coarse| Medium Fine Silt Clay
o 0.0 2.7 2.9 2.1 7.8 18.9 44.7 209
O 0.0 0.0 3.9 1.1 8.6 18.3 47.3 20.8
A 0.0 0.0 1.8 0.6 6.5 18.8 47.1 25.2
LL PL Dgs Dgo Dsq Dzq D15 D1q Ce Cy
o) 23 16 0.4557 0.0408 0.0219 0.0092 0.0023
O 21 16 .3776 (.0360 0.0226 0.0098 0.0032
A 25 13 0.2484 0.0253 0.0186 0.0069
Material Description USCS AASHTO
& Bmn. & gray vi. sandy silt w/so. clay. CL-ML A4(2)
0O Bmn. & gray vf. sandy silt w/so. clay, CL-ML A1)
A Brn. & gray vi. sandy silt w/so. clay. CL A4(S5)
Project No. 0355010 Client: Ameren _’Remarks:
Project: Duck Creck CQA oFM.=0.91
o Sample Source: Clay Liner Depth: 0.70' - 1,20" Sample No.: §T13-2 Lift 5 |DF.M.=0.72
lo Sample Source: Clay Liner Depth: 0.50' - 1.00' Sample No.; 5T14-2 aFM.=0.49
A Sample Source: Clay Liner Depth: 0.00" - 0.50¢ Sample No.: ST15-1 Lift 3
<& HANSON
Hanson Professional Services Inc, Figure
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GRAIN SIZE DISTRIBUTION TEST DATA 10/8/2008
Cllent: Ameren
Project: Duck Creek CQA
ProjJect Number: 0355010
Logcation: Clay Liner
Depth: 0.70' - 1.20° Sample Number: ST13-2 Lift 5
Material Description: Brn. & pray vf. sandy silt w/so. clay.
Liquid Limit: 23 Plastic Limit: 16
USCS Classification: CL-ML AASHTO Classification: A-4(2)
Sieve Test Data
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Targ Tare Weight Opening Retatned Percent Parcent
{grams} {grams} {grams) Size {grams) Finer Retained
502,80 0.00 0.00 3
2
1.5
1 0.00 100.0 0.0
75 13.40 97.3 2.7
375 25.70 94.9 5.1
#4 28.10 %94.4 5.6
#10 38.90 92.3 1.7
49.56 0.00 0.00 #20 1.68 89.1 10.%
#40 415 84.5 15.5
#60 7.52 78.3 21.7
#140 12.71 68.6 314
#200 1433 65.6 344
‘Hydrometer Test Data

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sampia = 92.3
Weight of hydrometer sample =50
Hygroscople moisture correction:
Moist weight and tare = 46.64
Dry weight and tare=  46.26
Tare waight = 3.72
Hygroscopic moisture = 0.9%
Table of composite correction values:
Temp., deg. C: 18.0 28.0
Comp. corr.: -4.5 2.0
Meniscus correction only = 0.0
Speclfic gravity of solids = 2.7
Hydrometer type = 151H
Hydrometar effective depth equation: L = 16,294964 - 0.2645 x Rm

Elapsed Temp. Actual Corrected Eff. Dlameater  Percent Percent

Time (min.} {deg.C.) Reading Reading K Rm Depth {mm.) Finer Retained
2.00 231 1.0225 1.0193 0.0129 225 10.3 0.0294 57.0 43.0
4.00 230 1.0200 1.0168 00130 200 11.0 0.0215 49.5 50.5
8.00 23.1 1.0163 1.0131 0.0129 16.3 12.0 0.0158 38.7 61.3
15.00 231 1.0145 1.0113 0.0129 14.5 12.5 0.0118 333 66.7
30.00 23.0 1.0130 1.0098 0.0130 13.0 12.9 0.0085 28.8 71.2
60.00 228 1.0110 1.0077 0.0130 11.0 134 0.0061 218 77.2
120.00 22,6 1.0100 1.0067 0.0130 10.0 13.6 0.0044 19.7 20.3
240.00 22.5 1.0090 1.0056 0.0130 9.0 13.9 0.0031 16.6 83.4
480.00 222 1.0085 1.0051 0.0131 8.5 14.0 0.0022 14.9 85.1
4343.00 232 1.0070 1.0038 0.0129 7.0 144 0.0007 1.2 388

Hanson Professional Services, Inc,




Fractional Components

: Gravel Sand Fines
Cobbles ¢ arse Fine Total | Coarse | Medium | Fing Total Silt Clay Total
0.0 2.7 29 5.6 21 7.8 18.9 28.8 44,7 20.9 65.6
L D1o D1s D20 D3g Dso Dgo Dag Dgs Dgg Dgs
0.0023 0.0046 00092 0.0219 0.0408 0.2895 0.4557 1.0767 9.8304
Fineness
Modulusg
0.91

Hanson Professional Services, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA,

Cilent: Ameren

Project: Duck Creek CQA
Project Number; 0385010
Location: Clay Liner

Depth: 0.50' - 1.00' Sample Number: 8ST14-2
Material Description: Bm. & gray vf. sandy silt w/so. clay.
Liguid Limit: 21 Plastic Limit: 16
USCS Classification: CL-ML AASHTO Classification: A-4(1)
Sieve Test Data
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retainad Percent Percent
{grams) {grams) {grams) Size {grams) Finer Retained
52040 0.00 0.00 3
2
1.5
1
5 0.00 100.0 0.0
375 13.40 97.4 26
#4 20.20 96.1 a9
#10 25.90 95.0 50
49.68 0.00 0.00 #20 1.62 91.9 8.1
#40 4.50 B6.4 136
#60 7.82 80.1 19.9
#140 12.61 70.9 29.1
#200 14.07 68.1 319
Hydrometer Test Data

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample =95.0
Welght of hydrometer sample =50
Hyproscopic moisture correction:
Molst weight and tare = 43.01
Dry weight and tare= 42,76
Tare weight = 371
Hygroscopic moisture = (1.6%
Table of composite caorrection values:
Temp., deg. C: 18.0 28.0
Comp. corr.: 4.4 -15
Meniscus correction only =0.0
Spocific gravity of sollds = 2.7
Hydrometer type = 151H
Hydrometer effective depth equation: L = 16.294964 - 0,2645 x Rm

Hanson Professional Services, Inc.

Elapsed Temp. Actual Corrected Eft. Diametar Percent Percent

Time {min.) {deg.C.) Reading Reading K Rm Depth {mm.) Finar Retained
2.00 23.0 1.0220 1.0191 0.0130 220 10.5 0.0297 57.9 42.1
4.00 23.1 1.0190 1.016t 0,0129 19.0 113 0.0217 48.8 51.2
8.00 23.2 1.0160 1.0131 0.0129 16.0 12.1 0.0159 308 60.2
15.00 23.1 1.0140 1.0111 0.0129 14.0 12.6 0.0119 337 66.3
30.00 229 1.0120 1.0090 0.0130 12,0 13.1 0.0086 274 72.6
60.00 22.8 1.0105 1.0075 0.0130 10.5 135 0.0062 22.8 772
120.00 22.7 1.0095 1.0065 0.0130 0.5 13.8 0.0044 19.6 80.4
240.00 225 1.0080 1.0049 0.0130 8.0 14.2 0.0032 14.9 85.1
480.00 22.3 1.0075 1.0043 0.0131 7.5 14.3 0.0023 13.2 B6.8
4342.00 23.2 1.0065 1.0036 0.0129 6.5 14.6 0.0007 11.0 89.0

10/8/2008




Fractional Components

*%

*%

Cobbi Gravel Sand Fines
obhies Coarse Fine Total Coarse Medium Fina Total Silt Clay Total
0.0 0.0 3.9 ERY 1.1 18.3 28.0 473 208 68.1
D1ig Dys D20 Dag Dsp Deo Dgo Das Dgp Dgs
0.0032 0.0046 0.0098 0.0226 0.0360 0.2485 03776 0.6672 1.9873

Modulus
0.72

Fineness

Hanson Professional Services, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA 10/8/2008
Client: Ameren
Project: Duck Creek CQA
Project Number: 0355010
Location: Clay Liner
Depth; 0.00' - 0.50' Sample Number: ST15-1 Lift 3
Material Description; Brn. & gray vf. sandy silt w/so. clay.
Liqu!d Limit: 25 Plastic Limit: 15
USCS Classification: CL AASHTO Classification: A-4(5)
Sieve Test Data
Dry Cumulative Cumulative
Sample Pan Sieve Waight
and Tare Tare Tare Weight Opening Retained Percent Percent
{grams) {grams) {prams) Size {grams} Flner Retained
343.80 0.00 0.00 3
2
15
1
75 0.00 100.0 0.0
A75 1.80 995 0.5
#4 6.20 98.2 1.8
#10 8.40 97.6 24
49.47 0.00 0.00 #20 1.05 95.5 4.5
#40 3.29 91.1 g.9
#60 6.33 85.1 149
#140 11.24 75.4 24.6
#200 12.79 72.3 277

Hydrometer Test Data

Hydrometer tast uses material passing #10
Percent passing #10 based upon complate sample = 7.6
Waeight of hydrometer sample =50
Hyygroscopic moisture correction:
Moist weight and tare = 22.65
Dry weight and tare =  22.45
Tare weight = 3.64
Hygroscopic moisture = 1.1%
Table of composlte correction valuegs:
Temp., deg. C: 18.0 28.0
Comp. torr.: -4.0 -2.0
Meniscus correction only = 0.0
Specific gravity of sollds =2.7
Hydrometer type = 151H
Hydrometer effective depth equation: L = 16.294964 - 0.2645 x Rm

Elapsed Temp. Actual Corrected Eff. Dlameter Percent Percent

Time {min.) (deg. C.) Reading Reading K Rm Depth {mm.) Finer Retained
2.00 23.1 1.0235 1.0205 0.0129 23.5 10.1 0.029] 64.3 35.7
4.00 231 1.0205 1.0175 0.0129 20.5 10.9 0.0213 549 45.1
8.00 231 1.0170 1.0140 0.0129 17.0 11.8 0.0157 43.9 56.1
15.00 230 1.0155 1.0125 0.0130 15.5 12.2 0.0117 39.1 609
30.00 229 1.0135 1.0105 0.0130 13.5 12.7 0.0084 328 67.2
60.00 228 1.0120 1.009¢ 0.0130 12.0 13.1 0.0061 281 719
120.00 226 1.0105 1.0074 0.0130 10.5 13.5 0.0044 23.2 76.8
240.00 225 1.0095 1.0064 0.0130 9.5 138 00031 200 80.0
480.00 222 1.0095 1.0063 0.0131 9.5 13.8 0.0022 199 50.1
4534.00 23.2 1.0080 1.0050 0.0129 8.0 14.2 0.0007 15.8 84,2

Hanson Professional Services, Inc.
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Fractional Components

phil Gravel Sand Fines
Cobbles ™7 carse Fing Total Coarse Medium Fine Total Silt Clay_ Total
0.0 00 1.8 1.8 0.6 6.5 18.8 259 47.1 252 723
Do D45 D20 D3g Dsp Dgo Dgo Dgs Dgp Dys
0.0029 0.0069 0.0186 (.0253 0.1595 0.2484 03866 0.7876
Fineness
Modulus
0.49

Hanson Professional Services, Inc.




Tested By: JCC

Checked By: RIN
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NUMBER OF BLOWS LIQUID LIMIT
SOURCE SAMPLE # | DEPTH/ELEV.| DATE SAMPLED UsCs MATERIAL DESCRIPTION NM % LL PI
» Clay Liner $T13-2 Lift] 0.70° - 1.20 10-03-08 CL-ML Bm. & gray vi. sandy silt wiso. clay. 23 7
5
L) Clay Liner ST14-2 | 0.50'- 1.00" 10-3-08 CL-ML Bm. & gray v sandy silt w/so. clay. 21 5
A Clay Liner ST15-1 Lift] 0.00'- 0.50 10-03-08 CL Bin. & grav vf sandy silt w/so. clay. 5 10
3
Client Ameren x
Project Duck Creck CQA @ HANSON
- - Hanson Professional Services Inc.
Project No. 0355010 J Figure
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LIQUID AND PLASTIC LIMIT TEST DATA 10/10/2008
Client: Ameren
Project: Duck Creek CQA
Project Number: 385010
Location: Clay Liner
Depth: 0.70' - 1.20' Sample Number: ST13-2 Lifi 5
Material Description: Bm. & gray vf. sandy silt w/so. clay.
Date: 10-03-08 USCS Class.: CL-ML AASHTO Class.: A-4(2)
Tested by: JCC Checked by: RIN
Liquid Limit Data
Run No. 1 2 2 F.l 5 6
Wet+Tare 30,11 29.08 28.05
Dry+Tare 2737 26.48 25,74
Tare 16.10 1542 15.54
# Blows 15 25 35
Molsture 24.3 23.5 22.6
40
s Liquid Limit= ___ 23
Plastic Limit= ___16
2 Plasticlty Index=___ 7
28
24 ——
5 o
-2 20
=
16
12
§
4
0
S 6 7 8 910 20 725 30 40

Blows

Plastic Limit Data

Run No. 1 2 3 4
Wet+Tare 25.55 25.33
Dyy+Tare 24.14 24.02
Tare 1544 15.99
Moisture 16.2 16.3

Hanson Professional Services, Inc.




1 H ** *%

LIQUID AND PLASTIC LIMIT TEST DATA 10/10/2008
Client: Ameren
Project: Duck Creek CQA
Project Number: 0385010
Location: Clay Liner
Depth: 0.50'- 1.00" Sample Number: ST14-2
Material Description: Bm. & pray vf. sandy silt w/so. clay.
Date: 10-3-08 USCS Class.: CL-ML AASHTO Class.: A4(1)
Tested by: JCC Checked by: RIN
Run No. 1 2 3 4 5 [
Wet+Tare 30.28 29.31 28.37
Dry+Tare 27.56 26.50 26.21
Tare 1522 15.53 15,56
# Blows 15 25 35
Moisture 220 21.2 203
40
Liquid Limit= ___ 21
36 Plastic Limit=__16
32 Plasticity Index= ___ 5
28
24 "
é 20 -
=]
=
16
12
2
4
0
$ 6 7 8 910 20 25 30 40
Blows
Plastic Limit Data o
Run No. 1 2 3 4
Wet+Tare 23.23 23.72
DrytTare 2217 22.66
Tare 15.54 16.08
Moisture 16.0 16.1

Hanson Professional Services, Inc.
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LIQUID AND PLASTIC LIMIT TEST DATA 10/10/2008

Client: Ameren
Project: Duck Creek CQA
Project Number: 0385010
Location: Clay Liner
Depth: 0.00' - 0.50 Sample Number; ST15-1 Lift 3
Material Description: Brn. & gray vi. sandy silt w/so. clay.
Date: 10-03-08 USCS Class.: CL AASHTO Ciass.: A-4(5)
Tested by: JCC Checked by: RIN

i g ' Liquid Limit Data

Run No. 1 2 3 4 5 6
Wet+Tare 30.20 29.00 28.14
Dry+Tare 27.10 26.26 25.70
Tare 15.61 15.50 16.18
# Blows 15 25 35
Moisture 27.0 25.5 245
40
Liquid Limit= __ 23
36 Piastic Limit= ___15
32 Plasticity Index=__ 10
28 +
24 e
@
2
%‘ 20
=
16
12
8
4
0
5 6 7 8 910 200 5 30 40
Blows

’ ’ - Plastic Limit Data

Run No. 1 2 3 4
Wet+Tare 2245 22.76
Dry+Tare 21.56 21.83
Tare 15.89 15.61
Moisture 15.7 15.0

Hanson Professional Services, Inc.
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&3 HANSON.

Hanson Professional Services Inc.

ASTM D5084
JOB NUMBER: 0355010 TEST DATE:  10/13/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner {Floor) SAMFLE #: ST-020-2 Lift 5
SAMPLE DESCRIPTION: Brm. gray vf. sandy silt (i, clay, ¢. sand DEFTH (FT): 0.8-1.2

& sm. gravel).

SPECIMEN WEIGHT (G) 833.63 BEFORE  AFTER
SPECIMEN HEIGHT (IN) 3.548 TEST TEST
DIAMETER (IN) 2832 TARE+ WETSOIL(G)  361.96 £93.13
AREA (SQ IN) 6.299 TARE+DRY SOIL(G)  326.42 807.76
VOLUME(CU IN) 22349 TARE(G) 371 50.17
WET DENSITY (PCF) 142.10 WATER (G)  35.54 85.37
DRY DENSITY (PCF) 128.00 DRY SOIL (G)  322.71 757.59
WT. DRY SOIL (G) 750.93 WATER CONTENT (%) 1101 11.27
VOLUME DRY SOIL (CU 16.972
SP.GR. (ASSUMED) 2.7
POROSITY (%) 24.06 STD.MAX. DEN(LBS/CUFT.)  N/A
HEIGHT OF HEAD (PST) 3.8 OPTIMUM MOISTURE (%)  N/A
TYDRAULIC GRADIANT 29.7 % COMPACTION  N/A
1/4 PORE VOLUME 22.03 PRESSURE HEAD (CM H20)  267.21
Initial Degree of Saturation 03.86 PANEL NUMBER 3

TEST METHOD USED: IEPA ASTM D5084  PERMEANT USED: Tap Water

*%

CONSTANT HEAD PERMEABILITY TEST

WATER CONTENT OF TRIMMINGS




&2 HANSON.

o
Hanson Professional Services Inc. D

D

=

CONSTANT HEAD PERMEABILITY TEST B

=-

JOB NUMBER. 0385010 TEST DATE: 10/18/2008 [T1

CLIENT: Ameren Duck Creek BORING #: N/A =3

JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #  ST-020-2Lift 5 Q@

DEPTH (FT): 0.8-1.2 0

(D

D
SPECIMEN HEIGHT (IN) 3.548 HEIGHT OF HEAD (PSI) 38 (D

DIAMETER (IN} 2.832 PRESSURE HEAD (CM H20) 267.205968 L‘<D
AREA (8QIN) 6.299 PANEL NUMBER 5 o3
f_)

(D
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE %

START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY {°
DATE TIME DATE TIME {(CC) (CC) {MIN) {MIN) (CM/SEC) {CM/SEC) Qh
10/18/2008 9:31:00 10/18/2008 11:3%:30 3.00 3.0000 128.50 128.50 3.23E-07 3.23E-07 D'

10/18/2008 11:41:30 10/19/2008 11:56:30 25.90 28.9000 1455.00 1583.50 2 46E-07 2.85E-07

10/19/2008 11:56:30 10/20/2008 8:15:00 19.61 48.5100 1218.50 2802.00 2.23E-07 2.64E-07 5
10/20/2008 8:15:00 10/20/2008 13:39:00 4,81 53,3200 324.00 3126.00 2.05E-07 2.25E-07 IS
10/20/2008 13:39:00 10/20/2008 16:42:25 2.96 56.2800 183.42 330942 2.23B-07 2.17E-07 ©
10/20/2008 16:44:15 10/21/2008 8:17:30 14.80 71.0800 933.25 4242.67 2.19E-07 2.16E-07 H>
10/21/2008 8:17:30 10/21/2008 13:18:15 518 76.2600 300.75 4543.42 2.38E-07 2.27E-07 x
U
\vyj
N
o
N
+
o
D
(00)
*
*



&3 HANSON.

Hanson Professfonal Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER.: 0385010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE#  ST-020-2 Lift 5
DEPTH (FT): 0.8-1.2
SPECIMEN HEIGHT (IN} 3.548 HEIGHT OF HEAD (PSI) 38
DIAMETER (IN) 2.832 PRESSURE HEAD ({CM H2Q) 267.205968
AREA (5Q IN) 6.299 PANEL NUMBER 5

— 3.5E-7
&
L 3087 i
5 \
> 2.587 5
= H‘”“““‘*—%B\\E/El*——-—-—-_&/
3 2.0E-7
%’
o i.5E-7
]
=
E‘ 1.0E-7
5|
=
i 5.0E-8
o
Z

0.0E+0

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

xx8V0-7C0C 90d=xx ¥C0Z/CL/L PO SHIBID "POAISISY -buljl4 01UOJO8|T




Electronic Filing: R Clerk's Office 1/12/2024 **PCB 2024-048**

HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 10/13/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Slope}) SAMPLE#: ST-021-3Lifi4
SAMPLE DESCRIPTION: Bm. & gray vf sandy silt / so. clay (tr. sm. DEPTH (FT): 1.0-1.5
gravel).
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 760.63 BEFORE AFTER
SPECIMEN HEIGHT (IN) 3471 TEST TEST
DIAMETER (IN) 2.877 TARE+ WET SOIL () 131.29 820.24
AREA (8Q IN) 6.501 TARE + DRY SOIL (G) 111.7 691.69
VOLUME (CU IN) 22.564 TARE (G) 3.75 45,98
WET DENSITY (PCFE) 128.42 WATER (G) 19.59 128,55
DRY DENSITY (PCF) 108.6% DRY SOIL (G) 107.95 641,71
WT.DRY SOIL (G) 643.80 WATER CONTENT (%) 18.15 20.03
VOLUME DRY SOIL (CU IN) 14,551
SP.GR. (ASSUMED) 2.7
POROSITY (%) 35.51 STD. MAX. DEN.{LBS/CU.FT.) N/A
HEIGHT QOF HEAD (PSI) 3.7 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.5 % COMPACTION N/A
1/4 PORE VOLUME 32.83 PRESSURE HEAD (CM H20}  260.174232
Initial Degree of Saturation 88.97 PANEL NUMBER 6

TEST METHOD USED: IEPA ASTM D5084 PERMEANT USED: Tap Water




& HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER.: 0355010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creek BORING #; NIA
JOB DESCRIPTION: Gypsum Stack Clay Liner (8lope) SAMPLE#  ST-021-3 Lift4
DEPTH (FT): 1.0-1.5
SPECIMEN HEIGHT (IN) 3471 HEIGHT OF HEAD (PSI) 3.7
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) 260,17
AREA (5Q IN) 6.501 PANEL NUMBER 6

INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE

START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY

DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) (CM/SEC) (CM/SEC)
10/18/2008 9:33:45 10/19/2008 11:57:00 12.30 12,30 1583.25 1583.25 1.05E-07 1.05E-07
10/19/2008 11:58:00 10/20/2008 8:15:45 9.50 21.80 1217.75 2801.00 1.05B-07 1.05E-07
10/20/2008 §:15:45 1072072008 |  13:41:00 2.30 24.10 325.25 3126.25 9.52E-08 1.00E-07
10/20/2008 "3:41:00 | 10/202008 |  16:44:40 1.30 25.40 183.67 3309.92 9,53E-08 9 53E-08
10/20/2008 16:46:45 10/21/2008 8:21:30 7.20 32.60 934,75 4244.67 1.04E-07 9.95E-08
10/21/2008 8:21:30 10/21/2008 13:02:35 2.00 34.60 281,08 4525.75 9.58E-08 9.98E-08

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER.: 03585010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creek BORING #: N/a
JOB DESCRIPTION: Gypsum Stack Clay Liner (Slope) SAMPLE#:. ST-021-3 Lift4
DEPTH (FT): 1.0-1.5
SPECIMEN HEIGHT (1IN} 3.471 HEIGHT OF HEAD (PSI) 3.7
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) 260.17
AREA (SQIN) __ 6.501 PANEL NUMBER 6

& 4.6E-7
S
g 4.1E-7
1 3.6E-7
% 31E-7
g 2.6E-7
& 2.1E-7
g 1.6E-7
g 1.1E-7 G = e o — B a
U 6.0E-B
&

1.0E-8

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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<EF HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0355010 TEST DATE: 10/13/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #  §T-024-2 Lift §
SAMPLE DESCRIPTION:  Gray vf. sandy silt (ir. clay, ¢. sand & sm. DEPTH (FT): .5-1.0
gravel).
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 838.06 BEFORE AFTER
SPECIMEN HEIGHT (IN) 3.756 TEST TEST
DIAMETER (IN) 2.821 TARE + WET SOIL (G) 156.96 %89.79
AREA (SQ IN) 6.250  TARE+ DRY SOIL (G) 139.91 783.23
VOLUME (CU IN) 23.476 TARE (G) 3.71 49.34
WET DENSITY (PCF) 136.00 WATER (G) 17.05 106.56
DRY DENSITY (PCF) 120.87 DRY SOIL (G) 136.2 733.89
WT.DRY SOIL (G) 74482  WATER CONTENT (%) 12.52 14.52
VOLUME DRY SOIL (CU IN) 16.834
SP.GR. (ASSUMED) 2.7
POROSITY (%) 28.292 STD. MAX. DEN.(LBS/CULFT.) N/A
HEIGHT OF HEAD (PSI) 4 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.5 % COMPACTION N/A
1/4 PORE VOLUME 27.21 PRESSURE HEAD (CM H20) 281.269
Initial Degree of Saturation 85.67 PANEL NUMBER 8

TEST METHOD USED: IEPA ASTM D35084 PERMEANT USED: Tap Water
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #:  S§T-024-2Lift5
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.756 HEIGHT OF HEAD (PSI) 4
DIAMETER (IN) 2.821 PRESSURE HEAD (CM H20) 281.26944
AREA (SQ IN) 6.250 PANEL NUMBER 8
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME {CC) {(CC) (MIN) (MIN) {CM/SEC) (CM/SEC)
10/18/2008 9:42:30 10/18/2008 18:43:45 6.30 6.3000 121.25 121.25 7.28E-07 7.28E-07
10/18/2008 11:45:30 10/19/2008 12:01:30 61.60 67.9000 1456.00 1577.25 5.93E-07 6.61E-Q7
10/19/2003 12:02:20 10/20/2008 8:18:40 4520 113.1000 1216.33 2793.58 5.21E-07 6.14E-07
10/20/2008 8:18:40 10/20/2008 13:43:30 10.80 123.9000 324.83 3118.42 4.66E-07 5.27E-07
10/20/2008 13:43:30 10/20/2008 16:53:00 5.60 129.5000 189.50 3307.92 4.14E-07 4.67E-07
10/20/2008 16:57:25 10/21/2008 8:29:30 30.80 160.3000 932.08 4240.00 4.63E-07 4 48E-07
10/21/2008 8:20:30 10/21/2008 13:31:00 9.20 169.5000 301.50 4541.50 4.28E-07 4.35E-07

+870-720Z G0d=x ¥20Z/ZL/L 90O SB[ ‘PanIsday :Bulli4 o1uo.os|3
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: (355010

TEST DATE: 10/18/2008

CLIENT: Ameren Duck Creek

JOB DESCRIPTION: Gypsum Stack Clay Liner

BORING #: NA
SAMPLE #  ST-024-2 Lift 5
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN)  1.756 HEIGHT OF HEAD (PSI) 4
DIAMETER (IN) ___ 2.821 PRESSURE HEAD (CM H20) 281.26944
AREA (SQ IN) 6.250 PANEL NUMBER 3

8.0E-7
7057 S

6.0E-7 A= e———

5.0E-7

4.0E-7

3.0E-7

20E-7

1.0E-7

INCREMENTAL PERMEABILITY (CM/SEC)

0.0E+0

0 500 1,000 1,500

2,000 2,500 3,000 3,500 4,000 4,500

TOTAL TIME (MIN)

5,000

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



JOB NUMBER:
CLIENT:
JOB DESCRIPTION:

SAMPLE DESCRIPTION:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN)
DIAMETER (IN}

AREA (SQ IN)

VOLUME (CU IN)

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PSI)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Degree of Saturation

Electronic Filing: Y ﬁk's Office 1/12/2024 **PCB 2024-048**
ANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
0385010 TEST DATE: 10/13/2008
Ameren Duck Creek BORING #: N/A
Gypsum Stack Clay Limer SAMPLE #: ST-025-3 Lift 5
Brn. & gray vf. sandy silt {ir. clay, c. sand & DEPTH (FT}): 1.0-1.5

sm. gravel).

WATER CONTENT OF TRIMMINGS

851.83 BEFORE AFTER
3.563 TEST TEST
2.879  TARE + WET SOIL (G) 218.83 507.65
6.510 TARE + DRY SOIL (G) 195.88 B15.28

23.195 TARE (G) 3.71 50.04

139.91 WATER (G) 22.95 92.41

124,98 DRY SOIL (G) 182.17 i 765.24

760.95  WATER CONTENT (%%) 11.54 12.08

17.199

2.7
25.851 STD. MAX. DEN.(LBS/CU.FT.) N/A
3.8 OPTIMUM MOISTURE (%) N/A
29.5 % COMPACTION N/A
24.56 PRESSURE HEAD (CM H20) 267.21
92.49 PANEL NUMBER 1

TEST METHOD USED: IEPA ASTM D5084

PERMEANT USED: Tap Water
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creck BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #:  ST-025-3Lift §
DEPTH (FT): 1.0-1.5
SPECIMEN HEIGHT (IN) 3.563 HEIGHT OF HEAD (PSD) 3.8
DIAMETER (IN) 2.879 PRESSURE HEAD (CM H20) 267.205968
AREA (SQ IN) 6.510 PANEL NUMBER 1
INCREMENT. TOTAL INCREMENT, TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) {CM/SEC) (CM/SEC)
10/18/2008 9:44:45 10/18/2008 11:46:30 1.70 1.7000 121.75 121.75 1.88E-07 1.88E-07
10/18/2008 11:48:15 10/19/2008 12:03:00 18.80 20.5000 1454.75 1576.50 1.74E-07 1.81E-07
10/19/2008 12:04:00 10/20/2008 &:20:00 14.80 353000 1216.00 2792.50 1.64E-07 1.69E-07
10/20/2008 8:20:00 10/20/2008 13:34:30 3.60 38.9000 314,50 3107.00 1.54E-07 1.59E-07
10/20/2008 13:34:30 106/20/2008 16:58:10 2.40 41,3000 203.67 3310.67 1.58E-07 1.56E-07
10/20/2008 17:00:20 10/21/2008 8:34:15 10.40 51.7000 03302 4244.58 1.50E-07 1,.54E-07
10/21/2008 8:34:15 10/21/2008 13:52:00 3.60 55.3000 317.75 4562.33 1.52E-07 1.51E-07

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 10/18/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-025-3 Lift 5
DEPTH (FT): 1.0-1.5
SPECIMEN HEIGHT (IN) 3.563 HEIGHT OF HEAD (PSD) 38
DIAMETER (IN) 2.879 PRESSURE HEAD (CM H20) 267.205968
AREA (SQ IN) 6.510 PANEL NUMBER 1

20E-7
&)
ATV ai— =
> I e e O

1.6E-7
o “-E}/"':’"““‘——HHE___E_,H__ ¥
£ 1487
=]
g 1.2E-7
g 1.0E-7
5
: 8.0E-8
= 6.0E-8
% 4.0E-8
% 2.0E-8
&

0.0E+0 }
0 500 1,600 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

TOTAL TIME (MIN)

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3
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&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0385010 TEST DATE:  10/21/2008
CLIENT: Ameren Duck Creck BORING #; N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner (Floor) SAMPLE #; ST-026-2
SAMPLE DESCRIPTION: Bm. gray vi. sandy silt (ir. clay, c. sand DEPTH (F1); 0.5-1.0
& sm. gravel).
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 864.61 BEFORE  AFTER
Q.?ECIMEN HEIGHT (IN} 3.700 TEST TEST
DIAMETER (IN) 2860 TARE+ WET SOIL (G) 136.05 916.72
AREA (SQIN) 6424 TARE + DRY SOIL (G) 121.45 813.46
VOLUME (CUIN) 23.770 TARE (G) 3.75 49.97
WET DENSITY (PCF) 138.57 WATER (G)  14.60 103.26
DRY DENSITY (PCF) 123.28 DRY SOIL{(G)  117.70 763.49
WT. DRY SOIL (G) 769.20 WATER CONTENT (%) 12.40 13.52
VOLUME DRY SOIL (CU 17.385
SP.GR. (ASSUMED) 2.7
POROSITY (%) 26.86 STD. MAX. DEN.(LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI) 4.0 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.9 %COMPACTION  N/A
1/4 PORE VOLUME 26.16 PRESSURE HEAD (CM H20) 281,27
Initial Degree of Saturation 91.19 PANEL NUMBER 5

TEST METHOD USED: IEPA ASTM D5084  PERMEANT USED: Tap Water
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

T1
D
D
S
D
23
5
JOB NUMBER.: 0355010 TEST DATE: 10/23/2008 M
CLIENT: Ameren Duck Creek BORING #: N/A §
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #: ST-026-2 D
DEPTH (FT): 0.5-1.0 0
(D
SPECIMEN HEIGHT (IN) 3.700 HEIGHT OF HEAD (PSI) 4 B
DIAMETER (IN) 2.860 PRESSURE HEAD {CM H20) 281.26944 %
AREA (8¢} IN) 6.424 PANEL NUMBER 5 oy
D
(D
INCREMENT. TOTAL INCREMENT, TOTAL INCREMENTAL AVERAGE ns
START. START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) {(CC) {MIN) {MIN) (CM/SEC) (CM/SEC) ;)h
10/23/2008 8:23:00 10/24/2008 8:13:15 11.90 11.8000 1430.25 1430.25 1.12E-07 1.12E-07
10/24/2008 16:27:30 10/25/2008 7:58.00 3.30 15.2000 930.50 2360.75 4,77E-08 7.97E-08 °
10/25/2008 7:58.00 10/25/2008 16:25:30 1.70 16.9000 507.50 2868.25 4,50E-08 4.63E-08 [=
10/25/2008 16:25:30 10/26/2008 7:25:10 2.90 19.8000 890.67 3767.92 4,33E-08 442E-08 3
10/26/2008 7:25:10 10/26/2008 16:15:00 1.60 21.4000 529.83 4297.75 4.06E-08 4,19E-08 ©
10/26/2008 16:15:00 10/27/2008 8:13:30 3.10 24.5000 958.50 5256.25 4,35E-08 4,20E-08 _§
10/27/2008 8:15:00 10/28/2008 7:50:00 4.60 29,1000 1415.00 6671.25 4.37E-08 4.36E-08 | ¥
U
o
N
N
+
o
D
(00)
*
*



T HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0385010 TEST DATE: 10/23/2008
CLIENT: Ameren Duck Creeck BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #: ST-026-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3,700 HEIGHT OF HEAD (PST) 4
DIAMETER (IN) 2.860 PRESSURE HEAD (CM H20) __ 281.26944
AREA (SQ IN) 6.424 PANEL NUMBER 5
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HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TEST METHOD USED: IEPA ASTM D5034

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 10/21/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #: ST-027-1
SAMPLE DESCRIPTION:  Yel. brn. & bm. vi. sandy silt / so. clay (ir. DEPTH (FT): 0.0-0.5
gravel).
WATER CONTENT OF TRIMMINGS
SPECIMEN WEIGHT (G) 798.21 BEFORE AFTER
SPECIMEN HEIGHT (IN} 3.604 TEST TEST
DIAMETER (IN} 2.887 TARE + WET SOIL (G) 353.7 85881
AREA (SQ IN) 6.546  TARE + DRY SOIL (G) 304.91 723.83
VOLUME {CU IN) 23,592 TARE (Q) 371 50.19
WET DENSITY (PCF) 128.89 WATER (G) 48.79 134.98
DRY DENSITY (PCF) 110.92 DRY SOIL (G) 301.2 673.64
WT. DRY SOIL (G) 686.94 WATER CONTENT (%) 16.20 20.04
VOLUME DRY SOIL (CU IN) 15.526
SP.GR. (ASSUMED) 2.7
POROSITY (%) 34.19 STD. MAX. DEN.(LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI) 3.8 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.2 % COMPACTION N/A
1/4 PORE VOLUME 33.05 PRESSURE HEAD (CM H20)  267.205968
Initial Degree of Saturation 84.18 PANEL NUMBER 6

PERMEANT USED: Tap Water




&2 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0385010 TEST DATE: 10/23/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #: ST-027-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 3.604 HEIGHT OF HEAD (PSI) 3.8
DIAMETER (IN) 2.887 PRESSURE HEAD (CM H2Q) 267.21
AREA (5Q IN) 6.546 PANEL NUMBER 6

INCREMENT.| TOTAL | INCREMENT. | TOTAL | INCREMENTAL | AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY

DATE TIME DATE TIME (CO) (CO) (MIN) (MIN) (CM/SEC) (CM/SEC)
10/23/2008 8:59:45 10/23/2008 |  15:54:00 7.70 7.70 414.25 414.25 2.51E-07 2.51E-07
102372008 | 15:56:00 | 10/24/2008 8:14:30 16.50 24.20 978.50 978.50 2.28E-07 2.28E-07
10/24/2008 8:16:50 10/24/2008 | 16:17:45 1.40 25.60 480.92 1459.42 3 .94E-08 1.34E-07
10/24/2008 | 16:20:00 | 10/25/2008 7:54:45 6.50 32.10 934,75 2394.17 9.40E-08 6.67E-08
10/25/2008 7:54:45 10/25/2008 | 16:21:30 3.50 35.60 506.75 2900.92 9.34E-08 9.37E-08
10/25/2008 | 16:21:30 | 10/26/2008 7:23:30 5.90 41.50 902.00 3802.92 8.84E-08 9 09E-08
10/26/2008 7:23:30 10/26/2008 | 16:12:15 3.40 44.90 528.75 4331.67 8.69E-08 8.77E-08
10/26/2008 | 16:14:15 | 10/27/2008 8:15:00 6.40 51.30 960.75 5292.42 9.01E-08 8.85E-08

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUUMBER: 0355010 TEST DATE: 10/23/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #: ST-027-1
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 3,604 HEIGHT QF HEAD (PSI) 3.8
DIAMETER (IN) 2.887 PRESSURE HEAD (CM H2Q) 267.21
AREA (SQ IN) 6.546 PANEL NUMBER 6
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&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 10/28/200%
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner (Floor) SAMPLE #: 8T-034-2 Lift 5
SAMPLE DESCRIPTION: Yel. brm. & brn. vf. sandy clayey siit DEFPTH (FT): 0.5-1.0

WATER CONTENT OF TRIMMINGS

SPECIMEN WEIGHT (G) 772.66 BEFORE AFTER
“PECIMEN HEIGHT (IN) 3.508 TEST TEST
DIAMETER {IN) 2.882 TARE+ WET SOIL (G) __ 225.04 £33.84
AREA (5Q IN) 6.523 TARE+DRY SCOIL (G)  188.52 702.67
VOLUME (CU IN) 22.884 TARE (G) 3.70 49.35
WET DENSITY (PCF) 128.62 WATER (G) 36.52 131.17
DRY DENSITY (PCF) 107.40 DRY SOIL(G) _ 184.82 653,32
WT. DRY SOIL (G) 645.17 WATER CONTENT (%) 19.76 20.08
VOLUME DRY SOIL (CU 14.582
SP.GR. (ASSUMED) 2.7
POROSITY (%) 36.28 STD. MAX, DEN{LBS/CU.FT.) N/A
HEIGHT OF HEAD (PSI) 3.8 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 30.0 % COMPACTION N/A
1/4 PORE VOLUME 34,01 PRESSURE HEAD (CM H20) 267.21
Initial Degree of Saturation 93,70 PANEL NUMBER 5

TEST METHOD USED: IEPA ASTM D5084  PERMEANT USED: Tap Water




& HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

L
3
=)
S
=%
JOB NUMBER: 0355010 TEST DATE: 10/30/2008 o
CLIENT: Ameren Duck Creck BORING #: N/A —
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE#; ST-034-2 Lift5 (S
DEPTH (FT): 0.5-1.0 ;6
D
SPECIMEN HEIGHT (IN) 3.508 HEIGHT OF HEAD (PSI) 3.8 3
DIAMETER (IN) 2.882 PRESSURE HEAD (CM H20) 267205968 <
AREA (SQ IN) 6.523 PANEL NUMBER 5 a
@)
INCREMENT. | TOTAL | INCREMENT, TOTAL INCREMENTAL AVERAGE ﬁ
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY [#
DATE TIME DATE TIME (CC) {CC) {(MIN) (MIN) (CM/SEC) (CM/SEC) O
10/30/2008 9:48:30 10/31/2008 8:04:00 19.30 19.3000 1335.50 1335.50 1.91E-07 1.91E07 B
10/31/2008 8:06:30 11/1/2008 7:42:00 19.90 39.2000 1415.50 2751.00 1.86E-07 1.88E-07 (P
11/1/2008 7:44:30 11/2/2008 8:06:45 19.80 59.0000 1462.25 4213.25 1.79E-07 1.82E-07
11/2/2008 7:08:15 11/3/2008 8:43:50 21.00 80.0000 1535.58 5748.83 1.81E-07 1.80E-07 I\
11/3/2008 8:45:25 11/4/2008 8:05:00 17.70 97.7000 1399.58 7148.42 1.67E-07 1.74E-07

+x370-720¢ 9O0dx«« 1



&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0185010 TEST DATE: 10/30/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE#  ST-034-2 Lift 5
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.508 HEIGHT OF HEAD (PSI) 3.8
DIAMETER (IN) 2,882 PRESSURE HEAD (CM H20)  267.205968
AREA (SQ IN) 6.523 PANEL NUMBER 5
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Electronic

JOB NUMBER:
CLIENT:
JOB DESCRIPTION:

SAMPLE DESCRIPTION:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN)
DIAMETER (IN)

AREA (8Q IN)
VOLUME (CU IN)

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PSI)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Degree of Saturation

Filing: 's Office 1/12/2024 **PCB 2024-048™**

®

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
0385010 TEST DATE: 10/28/2008
Ameren Duck Creek BORING #: N/A
Gypsum Stack Clay Liner (Floor) SAMPLE#: ST-035-1Lift5
Yel. brn. & bm, vf. sandy silt / so. clay. DEPTH (FT): 0.0-0.5

WATER CONTENT OF TRIMMINGS

726.97 BEFORE AFTER
3.291 TEST TEST
2.867  TARE + WET SOIL (G) 187.05 782.91
6.456 TARE + DRY SOIL (G) 157.7 659.31

21.246 TARE {G) 3.71 50.18

130.35 WATER (G) 29.35 123.6

109.48 DRY SOIL (G) 153.99 609.13

610.59 WATER CONTENT (%) 15.06 20.29

13.800

2.7
35.04 STD. MAX. DEN.(LBS/CU.FT.) N/A
3.5 OPTIMUM MOISTURE (%) N/A
294 % COMPACTION N/A
30.50 PRESSURE HEAD (CM H20)  246.11076
95.38 PANEL NUMBER 1

TEST METHOD USED: IEPA ASTM D5084

PERMEANT USED: Tap Water




&3 HANSON.

Hanson Professlonal Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 03550140 TEST DATE: 10/30/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE#  ST-035-1Lift 5
DEPTH {FTY). 0.0-0.5
SPECIMEN HEIGHT (IN) 3,291 HEIGHT OF HEAD (PSI) s
DIAMETER (IN) 2.867 PRESSURE HEAD (CM H20) 246.11
AREA (SQ IN) 6.456 PANEL NUMBER 1

INCREMENT, TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE

START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY

DATE TIME DATE TIME (CC) (€C) (MIN) (MIN) ~ (CM/SEC) ~ (CM/SEC)
10/30/2008 9:55:00 10/31/2008 8:17:30 11.10 11.10 1342.50 1342.50 1.12E-07 1.12E-07
10/31/2008 8:17:30 10/31/2008 | 16:00:45 4.50 15.60 463.25 1805.75 1.32E-07 1.32E-07
103172008 |  16:03:00 11/1/2008 7:57:15 10.00 25.60 954.25 2760.00 1.42E-07 1.37E-07
11/1/2008 7:57:15 11/2/2008 8:24:30 13.30 38.90 146725 4227.25 1.23E-07 1.33E-07
11/2/2008 7:26:30 11/3/2008 9:19:20 14.60 53.50 1552.83 5780.08 1.28E-07 1.25E-07
11/3/2008 9:19:20 11/3/2008 16:08:20 3.50 57.00 409.00 6189.08 1.16E-07 1.22E-07
11/3/2008 16:09:15 11/4/2008 8:22:30 8.90 65.90 973.25 7162.33 1.24E-07 1.20E-07

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3




&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN})

JOB NUMBER: 03585010 TEST DATE: 10/30/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (Floor) SAMPLE #:  ST-035-1Lift 5
DEPTH (FT): 0.0-0.5
SPECIMEN HEIGHT (IN) 3.291 HEIGHT OF HEAD (PSI) 3.5
DIAMETER (IN) 2.867 PRESSURE HEAD (CM H20) 246.11
AREA (SQIN) __ 6.456 PANEL NUMBER 1
R 4.6E-7
z
o 41E-7
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é 3.1E-7
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JOB NUMBER:
CLIENT:
JOB DESCRIPTION:

SAMPLE DESCRIPTION;:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN}
DIAMETER (IN}

AREA (5Q IN})

VOLUME (CU IN}

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PSI)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Degree of Saturation

Electronic Filing:

v CIL_—)'('S Office 1/12/2024 **PCB 2024-048**

®

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084

0385010 TEST DATE: 10/31/2008

Ameren Duck Creek BORING #: N/A

Gypsum Stack Clay Liner {south slope) SAMPLE # §T-036-2 Lift 4 (S. Slope)

Bm, & gray vi. sandy silt (tr. clay, c. sand DEPTH (FT: 0.5-1.0

& Sm., gravel).

WATER CONTENT OF TRIMMINGS

727.24 BEFORE AFTER
3.209 TEST TEST
2.857 TARE+ WET SOIL (G) 222.39 783.22
6411  TARE+ DRY SOIL (G) 196.7 688.95

20,572 TARE (G) 3.71 49.97

134.67 WATER (G) 25.69 94.27

118.85 DRY SOIL (G) 192.99 638.98

641,81 WATER CONTENT (%) 13.31 14.75

14.506

2.7
29.488 STD. MAX. DEN.(LBS/CU.FT.) N/A
34 OPTIMUM MOISTURE (%) N/A
293 % COMPACTION N/A
24.85 PRESSURE HEAD (CMH20)  239.08
85.94 PANEL NUMBER 7

TEST METHOD USED: IEPA ASTM D5084

PERMEANT USED: Tap Water




&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 11/3/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (south slope) SAMPLE #: ST-036-2 Lift 4 (S. Slope)
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.209 HEIGHT OF HEAD (PSI) 3.4
DIAMETER (IN) 2.857 PRESSURE HEAD (CM H20) 239.079024
AREA (SQIN) 6.411 PANEL NUMBER 7
INCREMENT. TOTAL INCREMENT, TOTAL INCREMENTAL AVERAGE

START START STCP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY

DATE TIME DATE TIME (CC) {CC) (MIN) (MIN) (CM/SEC) _ {CM/SEC)
11/3/2008 9:30:40 11/3/2008 13:10:15 20.50 20.5000 219.58 219.58 1.28E-06 1.28E-06
11/3/2008 13:12:00 11/3/2008 16:10:00 15,20 35.7000 178.00 397.58 1.17E-06 1.23E-06
11/3/2008 16:12:00 11/4/2008 8:09:45 £9.54 105.2400 957.75 1355.33 9.98E-07 1.09E-06
11/4/2008 8:12:00 11/4/2008 16:27:00 32.30 137.5400 495.00 1850.33 8.96E-07 9.47E-07
11/4/2008 16:28:15 11/5/2008 8:12:15 49.02 186.5600 944.00 2794.33 7.13E-07 B.05E-07
11/5/2008 8:14:30 11/5/2008 14:58:40 19.76 206.3200 404.17 3198.50 6.72E-07 6.93E-07

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



HANSON.

Hanson Professlonal Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0385010 TEST DATE: 11/3/2008
CLIENT; Ameren Duck Creek BORING #; N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner (south slope) SAMPLE #: 8T-036-2 Lift 4 (S. Slope)
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.209 HEIGHT OF HEAD (PSI) 34
DIAMETER (IN) 2,857 PRESSURE HEAD {CM H20) 239079024
AREA (SQ IN) 6411 PANEL NUMBER 7
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JOB NUMBER:
CLIENT:
JOB DESCRIPTION:

SAMPLE DESCRIPTION:

SPECIMEN WEIGHT (G)
SPECIMEN HEIGHT (IN})
DIAMETER (IN)

AREA (SQ IN})

VOLUME (CU IN)

WET DENSITY (PCF)
DRY DENSITY (PCF)
WT. DRY SOIL (G)
VOLUME DRY SOIL (CU IN)
SP.GR. (ASSUMED)
POROSITY (%)

HEIGHT OF HEAD (PSI)
HYDRAULIC GRADIANT
1/4 PORE VOLUME

Initial Degree of Saturation

Electronic Filing: Re

HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

ASTM D5084
0355010 TEST DATE: 11/4/2008
Ameren Duck Creek BORING #: N/A
Gypsum Stack Clay Liner SAMPLE #:  S§T-037-2 Lifi4
Bm. & gray vi. sandy clayey silt. DEPTH (FT): 0.5-1.0

WATER CONTENT OF TRIMMINGS

728.73 BEFORE AFTER
3.442 TEST TEST
2.883  TARE+ WET SOIL (G) 311.18 781.31
6.528  TARE +DRY SOIL (G) 248,48 637.09

22.469 TARE (G) 31.75 50.16

123,55 WATER (G) 62.7 144,22
98.35 DRY SOIL (G) 244.73 586.93

580.11 WATER CONTENT (%) 25.62 24.57

13.111

2.7
41.65 STD. MAX. DEN.(LBS/CU FT.) N/A
3.7 OPTIMUM MOISTURE (%) N/A
29.8 % COMPACTION N/A
38.34 PRESSURE HEAD (CM H20) 260.17
96.92 PANEL NUMBER 5

TEST METHOD USED: [EPA ASTM D5084

PERMEANT USED: Tap Water

Clerk's Office 1/12/2024 **PCB 2024-048™*




&2 HANSON.

Hanson Professional Services inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 11/10/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #  ST-037-2Lift4
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.442 HEIGHT OF HEAD (PSI) 3.7
DIAMETER (IN) 2.883 PRESSURE HEAD (CM H2O) 260.174232
AREA (SQIN) 6.528 PANEL NUMBER 5
1/4 PORE VOLUME 38,338
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) (CC) (MIN) (MIN) (CM/SEC) (CM/SEC)
11/10/2008 8:27:00 11/10/2008 16:17:10 7.60 7.60 470.17 470.17 2.15E-07 2.15E-07
11/10/2008 16:17:10 11/11/2008 7:47:00 16.10 23.70 929.83 1400.00 2.30E-07 2.23E-07
11/10/2008 7:50:15 11/11/2008 16:24:30 10.80 34,50} 1954.25 3354.25 7.35E-08 1.52E-07
11/11/2008 16:25:40 11/12/2008 8:01:20 17.70 52.20 935.67 4289.92 2.52E-07 1.63E-07
117122008 |  8:01:20 | 11/12/2008 | 13:30:00 7.50 59.70 328.67 4618.58 3.03E-07 2.78E-07

«870-720Z 90d« ¥202/Z1/1 9O S| ‘PoAIaday :Bulji4 d1uos3os|3



& HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0355010 TEST DATE: 11/10/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE # _ ST-037-2 Lift 4
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.442 HEIGHT OF HEAD (PSI) 37
DIAMETER (IN) 2.883 PRESSURE HEAD (CM H20) ___ 260.174232
AREA (SQ IN) 6.528 PANEL NUMBER 5
1/4 PORE VOLUME __ 38.338
3
5 1.8E-6
5 1.6E-6
2 14E-6
d
M 1.2E-
D 1.2E-6
% 1.0E-6
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<& HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TEST METHOD USED: IEPA ASTM D5084

* Estimates Only

PERMEANT USED: Tap Water

ASTM D5084
JOB NUMBER: 0385010 TEST DATE:  11/12/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION:  Gypsum Stack Clay Liner SAMPLE # ST-038-2 Lift 5
SAMPLE DESCRIPTION: Bm. & gray vf. sandy silt / so. clay DEPTH (FT):  0.5-1.0
{tr. sm. gravel}.
WATER CONTENT
FOR ESTIMATING PORE VOLUME ONLY TRIMMINGS ~ SAMPLE
SPECIMEN WEIGHT (G) 733.03 BEFORE AFTER
SPECIMEN HEIGHT (IN) 3.302 TEST TEST
DIAMETER (IN) 2877 TARE+WETSOIL(G)  200.09 785.11
AREA (SQ IN) 6501 TARE+DRY SOIL(G)  170.46 665.73
VOLUME (CU IN) 21.466 TARE(G) 3.7 50.13
WET DENSITY (PCF) 130.09 WATER (G)  29.63 119.38
DRY DENSITY (PCF) 11046 K DRY SOIL(G)  166.75 615.60
WT. DRY SOIL (G) 62243 ¥ WATER CONT(%) 1777 19.39
VOLUME DRY SOIL (CUIM 14068 ¥
SP.GR. (ASSUMED) 2.70
POROSITY (%) 3446 STD. MAX. DEN.(LBS/CUFT.)  N/A
HEIGHT OF HEAD (PST) 3.50 OPTIMUM MOISTURE (%)  N/A
HYDRAULIC GRADIANT 29.3 % COMPACTION  N/A
1/4 PORE VOLUME 3031 ¥ PRESSURE HEAD (CMH20)  246.11
Initial Degree of Saturation 91.23 * PANEL NUMBER g




& HANSON.

Hanson Professlonal Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010

TEST DATE.: 11/14/2008

TOTAL TIME (MIN)

CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #  ST-038-2 Lift 5
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 31302 HEIGHT OF HEAD (PSI) 3.50
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) 246.11
AREA (SQ IN) 6.501 PANEL NUMBER 8
1/4 PORE VOLUME 3031
1.4E-8
2 o
§ 1.2E-8 A2\
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e i
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Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMEER: 0355010 TEST DATE: 11/14/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: S8T-038-2 Lift 5
DEPTH (FT: 0.5-1.0
SPECIMEN HEIGHT {IN) 3.302 HEIGHT OF HEAD (PSI) 3.50
DIAMETER (IN) 2877 PRESSURE HEAD (CM H20) 246.11
AREA (5QIN) 6.501 PANEL NUMBER 8
1/4 PORE VOLUME 30.31
INCREMENT. TOTAL INCREMENT. TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CC) {CC) {MIN) (MIN) (CM/SEC) (CM/SEC)

11/14/2008 8:23:00 11/17/2008 8:11:15 4.00 4.0000 4308.25 4308.25 1.26E-08 1.26E-08
11/17/2008 8:11:15 11/18/2008 7.45:45 1.30 5.3000 1414.50 5722.75 1.24E-08 1.25E-08
11/18/2008 7:45:45 11/19/2008 7:56:45 1.20 6.5000 1451.00 7173.75 1.12E-08 1.18E-08
11/19/2008 7:56:45 11/20/2008 7:47:00 1.10 7.6000 1430.25 8604.00 1.04E-08 1.08E-08
11/20/2008 7:47:00 11/21/2008 8:11:30 1.20 8.8000 1464.50 10068.50 1.11E~)8 1.08E-08
11/21/2008 8:11:30 11/24/2008 R:.02:45 3.30 12.1000 4311.25 14379.75 1.04E-08 1.07E-08
11/24/2008 8:02:45 11/26/2008 8:17:00 2.10 14.2000 2594.25 17274.00 9.83E-09 1.01E-08
11/26/2008 8:20:15 11/28/2008 8:33:30 240 16.6000 2893.25 20167.25 1.12E-08 1.05E-08
11/28/2008 8:33:30 12/1/2008 §8:03:00 3.10 19.7000 4289.50 24456.75 0.79E-09 1.05E-08
12/1/2008 8:03:00 12/2/2008 8:26:15 1.10 208000 1463.25 25920.00 1.02E-08 9.98E-09
12/2/2008 8:26:15 12/3/2008 8:40:00 1.00 21.8000 1453.75 27373.75 9.32E-09 9.75E-09
12/3/2008 14:59:00 12/4/2008 7:57:45 0.70 22.5000 1018.75 28352.50 2.31E-09 2.31E-09
12/4/2008 7:57.45 12/5/2008 8:04:30 1.00 23.5000 1446,75 29839.25 936E-09 9.33E-09
12/5/2008 8:04:30 12/8/2008 8:13:00 2.30 26.3000 4328.50 34167.75 8.76E-09 2.06E-09
12/8/2008 8:13:00 12/9/2008 8:25:45 0.90 27.2000 1452.75 35620.50 8.39E-09 8.57E-09
12/9/2008 8:25:45 12/10/2008 8:37:.00 0.90 28.1000 1451.25 37071.75 8.40E-09 8.39E-09
12/10/2008 8:37:00 12/11/2008 7:50:00 0.90 25.0000 1393.00 38464.75 8.75E-(9 8.57E-09
12/11/2008 7:50:00 12/12/2008 8:29:00 0.90 29.9000 1479.00 39943.75 8.24E-09 8.50E-09
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&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER: 0355010 TEST DATE: 11/14/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE#:  ST-038-2Lift 5
DEPTH {FT). 0.5-1.0
SPECIMEN HEIGHT (IN) 3.302 HEIGHT OF HEAD (PSI) 3.50
DIAMETER (IN) 2.877 PRESSURE HEAD (CM H20) 246.11
AREA (SQIN) 6.501 PANEL NUMBER 8
1/4 PORE VOLUME 30.31
12/12/2008 8:29:00 12/13/2008 8:56:00 0.90 30,8000 1467.00 41410.75 8.31E-09 8.27E-09
12/13/2008 8:56:00 12/14/2008 9:02:30 0.80 31.6000 1446.50 42857.25 7.49E-09 7.90E-0%9
12/14/2008 9:02:30 12/15/2008 8:39:15 1.00 32.6000 1416.75 44274.00 9.56E-09 8.52E-09
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<3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

—

* Estimates Only

ASTM D5084
JOB NUMBER: 0385010 TEST DATE: 11/24/2008
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-039-2
SAMPLE DESCRIPTION: Bm. & gray vf. Sandy silt /so. Clay (ir. Sm. DEPTH (FT): 0.5-1.0
gravel).
WATER CONTENT
FOR ESTIMATING PORE VOLUME ONLY TRIMMINGS SAMPLE
SPECIMEN WEIGHT (G) 676.73 BEFORE AFTER
SPECIMEN HEIGHT (IN) 3.103 TEST TEST
DIAMETER (IN) 2.864 TARE + WET SOIL {G) 173.03 7289.53
AREA (SQ IN) 6442 TARE+DRY SOIL(G) 14927 616.83
VOLUME (CU IN) 19.990 TARE (G} 3.75 50.18
WET DENSITY (PCF) 128.96 WATER (G) 23.76 112.70
DRY DENSITY (PCF) 110.86 ¥ DRY SOIL (G)  145.52 566.65
WT. DRY SOIL (G) 58174 ¥ WATERCONT.(%) 1633 19.89
VOLUME DRY SOIL (CU IN) 13.145 %
SP.GR. (ASSUMED) 2.70
POROSITY (%) 3423 ¥ STD. MAX. DEN.(Ibs/ft.) N/A
HEIGHT OF HEAD (PSI) 3.30 OPTIMUM MOISTURE (%) N/A
HYDRAULIC GRADIANT 29.4 % COMPACTION N/A
1/4 PORE VOLUME 28.03 * PRESSURE HEAD (CM H20) 232,05
Initial Degree of Saturation 84.72 ¥ PANEL NUMBER 6
TEST METHOD USED: [EPA ASTM D5084 PERMEANT USED: Tap Water




&3 HANSON.

Hanson Professional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

JOB NUMBER.: 0355010 TEST DATE:
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: ST-039-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (INV) 3.103 HEIGHT OF HEAD (PST) 3.30
DIAMETER (IN}) 2.864 PRESSURE HEAD (CM H20) 23205
AREA (SQ IN) 6.442 PANEL NUUMBER &
1/4 PORE VOLUME 28.03
INCREMENT. TOTAL INCREMENT., TOTAL INCREMENTAL AVERAGE
START START STOP STOP FLOW FLOW TIME TIME PERMEABILITY | PERMEABILITY
DATE TIME DATE TIME (CO) (CO) {MIN) {MIN) {CM/SEC) (CM/SEC)
11/26/2008 8:05:45 11/26/2008 15:49:45 7.10 7.1000 464.00 464.00 2.08E-07 2.08E-07
11/26/2008 15:54:15 11/28/2008 8:26:45 28.49 35.5900 2432.50 2896.50 1.60E-07 1.84E-07
11/28/2008 8:26:45 12/172008 7:54:40 37.00 72,5900 4287.92 7184.42 1.18E-07 1.62E-07
12/1/2008 &:00:00 12/2/2008 8:23:15 1147 840600 1463.25 8647.67 1.07E-07 1.28E-07
12/2/2008 8:23:15 12/3/2008 8:07:50 9.99 24,0500 1424.58 10072.25 9.55E-08 1.07E-07
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Hanson Professlional Services Inc.

CONSTANT HEAD PERMEABILITY TEST

TOTAL TIME (MIN)

JOB NUMBER: 0385010 TEST DATE:
CLIENT: Ameren Duck Creek BORING #: N/A
JOB DESCRIPTION: Gypsum Stack Clay Liner SAMPLE #: 5$T-039-2
DEPTH (FT): 0.5-1.0
SPECIMEN HEIGHT (IN) 3.103 HEIGHT OF HEAD (PSD) 3.30
DIAMETER (IN) 2.864 PRESSURE HEAD (CM H20) 232.05
AREA (SQIN) 6442 PANEL NUMBER 6
1/4 PORE VOLUME 28.03
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GEOSYNTHETIC CLAY LINER MANUFACTURER
PRODUCT CERTIFICATIONS
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")
CETCO

800.527.9948 wWWw.ceico.com

Date: 6/6/2008
Purchase Order: 12738-00

ORDER NUMBERS: 023940201, 023940202, 023940203, 023940204, 023940205, 023940206, 023940207,

023940208, 023940209, 023940210, 023940211, 023940212, 023940213, 023940214, 023940215, 023940216,
023940217, 023940218, 023940219, 023940220, 023940221, 023940222, 023940223, 023940224, 023940225,
023940226, 023940227, 023940228, 023940229, 023940230, 023940231, 023940232, 023940233, 023940234,
023940235, 023940236, 023940237, 023940238, 023940239, 023940240, 023940241, 023940243, 023940245

Tom Heasley
(GSI-Headquarters

Waukesha, WI 53188-6904
~ theasley(@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/5/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413,

Sincerely,
L
Roger B. Wilkerson

Quality Assurance Coordinator
CETCO Lovell Plant
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek

CUSTOMER P.O.: 12738-00

ORDER NUMBERS: 023940201, 023940202, 023940203, 023940204, 023940205, 023940206, 023940207,
023940208, 023940209, 023940210, 023940211, 023940212, 023940213, 023940214, 023940215, 023940216,
023940217, 023940218, 023940219, 023940220, 023940221, 023940222, 023940223, 023940224, 023940225,
023940226, 023940227, 023940228, 023940229, (123940230, 023940231, 023940232, 023940233, 023940234,
023940235, 023940236, 023940237, 023940238, 023940239, 023940240, 023940241, 023940243, 023940245
PREPARED FOR: GSl-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw maierial test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

B00.527.9948 www.cetco.com

/

o

S

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

+ CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured

for this project is continually passed under a magnet for needle removal and then screened with a
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needies and
fragments of needles that would negatively effect the performance of the final product.

e AN
-"———ya_'lpf_“l_j AArTEes s ——
LN

Roger B. Wilkerson
Quality Assurance Coordinator
Collotd Environmental Technologies Co. ( CETCO )
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CETC )
~ =
LINING TECHNOLOGIES

800.527.9948 WWW.cetco.com

Date: 6/7/2008
Purchase Order: 12738-00
ORDER NUMBERS: 023940242, 023940244, (023940246, (23940248

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/6/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sincerely,

g B

Roger B. Wilkerson

Quality Assurance Coordinator
CETCO Lovell Plant
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CEl@,)

LINING TECHRNOLOGIES
8D0.527.9348 www.celco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek

CUSTOMER P.O.: 12738-00

ORDER NUMBERS: 023940242, 023940244, 023940246, 023940248
PREPARED FOR: GSI-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

800.527.9948 WWW.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.Q.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
for this project is continually passed under a inagnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.

Bra ‘—“r
Eoeipr N N T
—y {.?L’ fjﬂ'\—-ﬂ':-‘

Roger B. Wilkerson
Quality Assurance Coordinator
Colleid Environmental Technologies Co. ( CETCO )
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P e
CETC O
LINING TECHNOLOGIES

800.527.9948 www.cetco.com

Date: 6/10/2008
Purchase Order: 12738-00
ORDER NUMBERS: 023940244, 023940252, 023940255

Tom Heasley
GSI-Headquarters

Waunkesha, Wi 53188-6904
theasley(@geo-synthetics.com

To Whom it May Concern:

‘Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments lett our Lovell, Wyoming plant on 6/9/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413,

Sincerely,

. —
o — A -\l
"';_"\: ;:'lﬁu_-_’.‘:l-‘ti e
b

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant
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CEIC O
I
LINING TECHNOLOGIES

800.527.9948 www.ceico.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek
CUSTOMERP.O.: 12738-00

ORDER NUMBERS: 023940244, 023940252, 023940255
PREPARED FOR: GSI-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property spectfications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
for this project is continually passed under a magnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively eftect the performance of the final product.

e
_—-1“.2\[15‘*‘1 S S —

Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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ILO-BENTOMAT SDN| 2008230 | 00000854 | 403 , 2501
[LO-BENTOMAT SDN| 200823LO | 00000872 | 430 [ 250.1
[LO-BENTOMAT SDN| 200823LO [ 00000890 | 496 | 250.1
ILO-BENTOMAT SDN| 200823LO | 00000908 | 517 | 250.1

ASTM test methods and property specifications per CETCO standard unless nan-standsrd specificatians were requested.
Any non-standard property specifications requested for thiz order are noted on the attached GCL property specifications sheet.
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CEIlC )

LINING TECHNOLOGIES

800.527.9948 wWww.cetco.com

Date: 8/29/2008
Purchase Order; 12738-00
ORDER NUMBER: 023940247

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley{@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 06/06/2008.

If you have any questions regarding this information, please contact
Chris Athanassopoulos, Technical Support Engineer, at (847) 818-7945.

Sincerely,
Tl e
Roger B. Wilkerson

Quality Assurance Coordinator
CETCO Lovell Plant
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CEI@_)

LINING TECHNOLOGIES
800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00

ORDER NUMBER: 023940247
PREPARED FOR: GSI-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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CET_

I.INING TECHNOLOGIES
800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCQ affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured

for this project is continually passed under a magnet for needle removal and then screened with a
metal detection device. CETCO certifies Bentomat™ to be essentially free of broken needles and
fragments of needles that would negatively etfect the performance of the final product.

v ™
.:—.—r:,_: ;;3!3"'{;;—-‘-7*:_:
Roger B. Wilkerson

Quality Assurance Coordinator
Colloid Environmental Technologies Co. { CETCO )
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CEI'@@

LINING TECHNULﬂGIES
800.527.9948 www.cetco.com

Date: 6/9/2008
Purchase Order: 12738-00
ORDER NUMBERS: 023940249, 023940250, 023940251, 023940253, 023940254

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley(@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/8/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sinccre]y,

T

- I ﬂ_-qL f’th—H—n»—-—

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

CEI@Q

LINING TECHNOLOGIES
800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek

CUSTOMER P.O.: 12738-00
ORDER NUMBERS: 0239402489, 023940250, 023940251, 023940253, 023940254

PREPARED FOR: GSI-Headquarters
CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCU manufacturing quality control test data
Bentonite ¢lay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke(@cetco.com
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CEI O

LINING TECHENOLOGIES

800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
for this project is continually passed under a magnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.

] |
ST ey i‘j’-,ﬁ—.ﬁ-_—-'

Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. { CETCO )
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

Date: 6/20/2008
Purchase Order: 12738-00
ORDER NUMBERS: 023940256, 023940258, 023940260

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley(@geo-synthetics.com

To Whom it May Concern:

"Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/19/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sincerely,
e, A
Roger B. Wilkerson

Quality Assurance Coordinator
CETCO Lovell Plant
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CET_
~—

800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek

CUSTOMER P.O.: 12738-00

ORDER NUMBERS: 023940256, 023940258, 023940260
PREPARED FOR: GSI-Headquarters

CONTENTS:

» Daily production and needle detection certification
GCL property specifications

» Order packing list

o« GCL MQA tracking form

e GCL manufacturing quality control test data

« Bentonite clay certification

¢ Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413

Fax:
E-Mail: rwilke@cetco.com
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CEITC )

LINING TECHNOLOGIES
800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.Q.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

_CETCQ hereby affirms that all Bentomat® geosynthetic clay liner material manufactured

for this project is continually passed under a magnet for needle removal and then screened with a
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.

e ;."f_.
i ot (‘.‘a{\j_r'zl:ﬁ_:ﬂ‘_‘_‘
Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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LINING TECHNOLBGIES
800.527.9948 www.cetco.com

Date: 6/21/2008

Purchase Order; 12738-00
ORDER NUMBERS: 023940257, 023940259, 023940261, 023940262, 023940263, 023940264, 023940266

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley(@geo-synthetics.com

To Whom it May Concern:

" Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/20/2008.

If you have any questions regarding this information, please contact me at §00-322-1149 ext. 413.

Sincerely,
B it
- ._:;r\:\: ;:‘J‘EH-L,;:'L‘_'*‘_'I

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant




Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

mD

LINING TECHHOLOGIES
800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek

CUSTOMER P.O.: 12738-00
ORDER NUMBERS: 023940257, 023940259, 023940261, 023940262, 023940263, 023940264, 023940266

PREPARED FOR: GSI-Headquarters
CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke(@cetco.com
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
+for this project is continually passed under a magnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially frce of broken needles and
fragments of needles that would negatively effect the performance of the final product.

R ¢ i
R Lt
(Y

Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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LINING TECHNOLOGIES
800.527.9948 www.cetco.com

Date: 6/23/2008
Purchase Order: 12738-00

ORDER NUMBER: 023940265
Tom Heasley
GSI-Headquarters

‘Waukesha, W1 53188-6904
theasley@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/22/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sincerely,

T
) AT |
--‘_—-m.;' m.},_ ._f:i—\'.i-.—-

L

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant
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CEI_CO

LINING TECHNOLOGIES

800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00

ORDER NUMBER: 023940265
PREPARED FOR: GSI-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured

for this project is continually passed under a magnet for needle removal and then screened with a
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.

Y B
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Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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CETTC O
LINING TECHKOLAQGIES

800.527.9948 www.cetco.com

Date: 6/25/2008
Purchase Order: 12738-00

ORDER NUMBER: 023940267

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6504
theasley@geo-synthetics.com

To Whom it May Concern:

‘Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/24/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sincerely,

— AT
—"'.:‘-—p:‘_l:,'_‘_“'}!__lrne;:-‘_'g.___...__ — -
o

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant

T
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROIJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00

ORDER NUMBER: 023940267
PREPARED FOR: GSI-Headquarters

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSi-Headquarters

CETCQ affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby aftfirms that all Bentomat® geosynthetic clay liner material manufactured
. for this project is continually passed under a magnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.

ST '_-.
S De D —
i

Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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LINING TECHNOLOGIES

800.527.9948 wWww.cetcb.com

Date: 7/1/2008
Purchase Order: 12738-00
ORDER NUMBER: 023940268

Tom Heasley
GSI-Headquarters

Waukesha, WI 53188-6904
theasley@geo-synthetics.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
GSI-Headquarters. The shipments left our Lovell, Wyoming plant on 6/30/2008.

If you have any questions regarding this information, please contact me at 800-322-1149 ext. 413.

Sincerely,

— — .

B A A
. ELl "; : :
—-——F.“_—_-q(,_,_i‘/"g—,ﬁ_—- -
'™

Roger B. Wilkerson
Quality Assurance Coordinator
CETCO Lovell Plant



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

CEIlC

LINING TECHNOLOGIES

800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00

ORDER NUMBER: 023940268
PREPARED FOR: GSI-Headquarters

CONTENTS:

s Daily production and needle detection certification
e GCL property specifications

» Order packing list

o GCL MQA ftracking form

GCL manufacturing quality control test data
Bentonite clay certification

» Raw material test results

PREPARED BY: Roger B. Wilkerson
Quality Assurance Coordinator
CETCO

P.O. Box 428

92 Hwy. 37

Lovell, WY 82431

Telephone: 800-322-1149 ext. 413
Fax:
E-Mail: rwilke@cetco.com
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LINING TECHNOLOGIES

800.527.9948 www.cetico.com

PRODUCTION CERTIFICATION

PROJECT NAME: Ameren Duck Creek
CUSTOMER P.O.: 12738-00
PREPARED FOR: GSI-Headquarters

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
I for this project is continually passed under a magnet for needle removal and then screened with a

metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and
fragments of needles that would negatively effect the performance of the final product.
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Roger B. Wilkerson
Quality Assurance Coordinator
Colloid Environmental Technologies Co. ( CETCO )
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GEOSYNTHETIC CLAY LINER MANUFACTURER
QUALITY CONTROL PERMEABILITY TESTING
RESULTS
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INDEX FLUX AND PERMEABILITY OF GCL's

Jbr

JLT Laboratories, Inc.

TEST RESULTS
ASTM D-5887 / D-5084
Client : CETCO Date 07/09/2008
Project Location : Weekly Permn Job No. 08L(1342.01
Sample Number : Roll 1455 Lot: 200825L0 Tested By RL
Description : Bentomat SDN Checked By TB
Permeant Fluid : De-Aired Water
__ DPhysical PropertyData =
Total Sample Total Sample
Initial Clay Height ( in) 0.17 Final Height of Clay (in ) 0.19
Initial Diameter (io) 4.00 Final Diameter of Clay ( in} 4,00
Initial Wet Weight ( g) 42 .30 Final Wet Weight(Clay) (g) 65.50
Wet Density ( pef) 75.37 Wet Density ( pcf ) 104,42
Moisture Content % 33.80 Moisture Content % 167.20
Dry Density ( pef) 56.33 Dry Density ( pef) 50.39
Test Parameters
Fluid De-Aired Water Average Effective
Cell Pressure  psi } 80.00 Confining Pressure (psi) : 4
Head Water  si) 77.00 Gradient 290.53
Tail Water asi) 75.00 Effective Strcss at Base 5
—Nux and Permeability Input Data
Minlmum Saturation Time is 48 hours Areg, A = 0.00811t m*2
Thickness, t = 018 In
Days| Date Flow Time | Elapsed Flux k
o min Time (sec) | (m*3fm*2¥szc cmfsec
1 | 06/30/2008 48 hours of hydratlon par ASTM
2 | 0702008
3 | 07/02/2008 7.90 1441 86480 1.13E-008 4.88E-009
4 | 07/03/2008 7.10 1440 86400 1.01E-008 3,40E-009
5 | 07/D4/2008 .80 1440 86400 9,42E-009 3.24E-009
8 | 07/D5/2008 6.40 1442 86520 9,12E-009 3.14E-008
7 | 07/06/2008 6.40 1439 86340 9.14E-008 3.15E-008
8 | 07/07/2008 8.40 1439 86340 9.14E-009 3.156-009
9 |07/08/2008 | &40 1441 86460 5,19E-009 3.14E-000
1.00E-7 —p——r——
g
;
& 1.00E-8 _—{ # Data A
E
§
[TH
1.00E-9 .
0 2 4 4] ) 10 12
Timea - days

938 5 Cenlral Ave, Canonsburg, Fa. 15317 Tel 724-746-4441 | Fax 724-745-4261

Weekly Perm

Roll 1455

K-1455-Waskly LO-SDN.WK4\FF-CETCO-08
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APPENDIX B
SUPPORTING AQUEOUS ANALYTICAL DATA
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APPENDIX B.

SUPPORTING AQUEOUS ANALYTICAL DATA
35 1.A.C. § 845: ALTERNATIVE SOURCE DEMONSTRATION

DUCK CREEK POWER PLANT

GMF POND
CANTON, IL
Well ID Well Type Date Parameter Result Unit
X301 Leachate 06/09/2020 Boron, total 19.0 mg/L
X301 Leachate 11/19/2020 Boron, total 93.0 mg/L
X301 Leachate 02/24/2021 Boron, total 29.0 mg/L
X301 Leachate 04/14/2021 Boron, total 97.0 mg/L
X301 Leachate 04/29/2021 Boron, total 88.0 mg/L
X301 Leachate 05/12/2021 Boron, total 84.0 mg/L
X301 Leachate 06/01/2021 Boron, total 98.0 mg/L
X301 Leachate 07/26/2021 Boron, total 85.0 mg/L
X301 Leachate 08/12/2021 Boron, total 85.0 mg/L
X301 Leachate 11/19/2021 Boron, total 87.0 mg/L
X301 Leachate 02/21/2022 Boron, total 2.00 mg/L
X301 Leachate 05/10/2023 Boron, total 76.0 mg/L
XTPWO02 Porewater 06/23/2021 Boron, total 63.0 mg/L
Notes:

mg/L = milligrams per liter

Dara

1of1
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APPENDIX C

TECHNICAL MEMORANDUM: DRAFT GEOCHEMICAL
ANALYSIS OF DUCK CREEK GROUNDWATER IN SUPPORT
OF AN ALTERNATIVE SOURCE DEMONSTRATION (ASD)
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TECHNICAL MEMORANDUM

DATE November 8, 2023 Reference No. 23RAMO1-1
TO Brian G. Hennings - Ramboll
Eric Tlachac - Ramboll
cC Stu Cravens - Vistra
FROM Shannon Zahuranec, Allie Wyman, and EMAIL: shannon®@lifecyclegeo.com

Tom Meuzelaar

GEOCHEMICAL ANALYSIS OF DUCK CREEK GMF POND GROUNDWATER IN SUPPORT OF AN
ALTERNATE SOURCE DEMONSTRATION (ASD)

This document serves as an Appendix to the November 11, 2023, Alternative Source Demonstration (ASD)
for Duck Creek Power Plant (DC) Gypsum Management Facility Pond (GMF Pond) for monitoring Event 1
(E001) (referred to as the E0O01 ASD), completed to fulfill the requirements of Title 35 of the lllinois
Administrative Code (35 I.A.C.) § 845.650(e). Life Cycle Geo, LLC (LCG) has completed a review of
geochemical conditions to evaluate the feasibility of an ASD at monitoring well G60L associated with the DC
GMF Pond. Compliance well G60L monitors conditions in the Uppermost Aquifer (UA) to the east of the GMF
Pond and currently exhibits pH levels lower than the groundwater protection standard (GWPS) range for pH.
This technical review considered all available groundwater and solid-phase chemical analysis and empirical
field observations, and utilized multivariate statistical analysis to conclude the low pH levels at G60L is due to
an alternate source and is unrelated to the GMF Pond. Further, information pertaining to flow conditions,
lithology, and solid-phase geochemistry are utilized to conclude that the likely source of low pH is a localized
pocket of native peat identified in boring logs immediately upgradient of G60L. This scope of work was
executed by subcontract to Ramboll Americas Engineering Solutions, Inc. (Ramboll) on behalf of Electric
Energy Inc (EEI).

Monitoring well G60L is located on the eastern side and downgradient of the GMF Pond (Attachment 1).
From 2021 through May 2023 (the period of groundwater monitoring at this well for the 35 I.A.C. § 845
monitoring program), pH at G60L is consistently lower than the GWPS (Table 1).

Table 1: Concentration Ranges for Select Constituents in Compliance Well G60L and Background Groundwater. Data
in Appendix B-1

pH Sulfate, total TDS (mg/L)
(mg/L)
G60L 5.90-6.42 150-180 510-630

Background 6.42-7.26 ND-56 290-490
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3.0 MULTIVARIATE PRINCIPAL COMPONENTS ANALYSIS

3.1 APPROACH

Groundwater chemistry data are by nature multivariate datasets given the high number of parameters
observed per sampling location and date. With such a large number of variables, advanced statistical analysis
of multivariate groundwater data can provide important insights into spatial and chemical relationships
influencing constituent distribution and compliance in groundwater. The multivariate technique Principal
Components Analysis (PCA) is used to interrogate the groundwater chemistry around the GMF Pond.

PCA is a multivariate technique that reduces dataset dimensionality to its principal, independent
components thereby revealing the inner structure of the dataset. Multivariate techniques such as PCA are
valuable because they identify variables that are highly dependent on each other but do not inherently
provide insights into water origin, type, or evolution. As an example, calcium, magnesium, and hardness are
typically highly correlated in groundwater datasets, but this relationship is known and does not provide
additional insight towards the identification of water types and geochemical processes that describe water
quality changes. Reducing multivariate data dimensionality reduces redundant information, revealing inner
structures in the data that might otherwise be obscured by these dependencies. These structures might
include revealing groups of related variables, changing chemical evolution through time, or spatial locations
with similar chemical signatures.

PCA results are most easily viewed on biplots, which depict the sample population plotted on two axes, each
representing a principal component. The principal components are created from a linear combination of the
original variables in the dataset and variance in the data. For natural compositional datasets, the population
variance can often be expressed as six or seven principal components (in some cases less and in others,
more), each representing decreasing amounts of variance in the data while remaining uncorrelated to
previous principal components. Typically, the first few principal components represent significant dataset
variance and include a larger number of variables. The principal components are visualized using biplots with
the variables expressed as vectors; the location of groups of samples relative to component vectors provides
insight into geochemical relationships among groups of variables and samples.

3.2 DATA PREPARATION

In order to perform multivariate analysis, it is first necessary to prepare the dataset. Raw chemical data
requires preparation prior to analysis because the data often contains values in two forms unsuitable for
advanced analytics: 1) measurements reported below a method detection limit (MDL), referred to as
censored data, and 2) missing values. For this work any sample or analyte with a high percentage (240%) of
missing and/or censored data was assessed for meaningful statistical variance. If variance was determined to
be low, the sample or analyte was removed, otherwise data was included in the analysis. Any remaining
censored data was converted to half the MDL. Remaining missing values were imputed, a method of
assigning an estimated value that accounts for the entire distribution of the material’s composition (Sanford
et al., 1993) and also takes into consideration the values associated with samples of similar composition.
Imputation was done with a nearest neighbor algorithm and resulting values were checked against the
overall data distribution for both the analyte and sample to ensure representative results. The resulting
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dataset includes both compliance wells and other monitoring wells, incorporates data from multiple
lithologic units, and spans sampling events from 2014 through 2023. The dataset contains 15 measured
analytes, including the hydrogen ion (H+), which represents acidity in groundwater and is proportional to pH.
The final dataset contained 1425 values, 54 of which were imputed. This data represents both the most
recent data measured at the GMF Pond as well as the most complete set of regularly measured and
detectable analytes. All data used in PCA analysis is presented in Electronic Attachment 1.

PCA also requires transformation of the dataset to address the numeric closure problem inherent within
chemical compositional datasets (Aitchison, 1986). Numeric closure can often occur in water quality data
since water quality concentrations are not completely independent. To address this issue, all data was
converted to the same units and the centered-log ratio transformation (CLR; Aitchison 1986; Egozcue et al.
2011) was applied to the prepared dataset. In practice, closure only significantly affects elements present in
large concentrations (e.g., major ions in typical water quality samples), but for consistency the entire dataset
(i.e., including trace metals) was CLR-transformed.

All data preparation was conducted using python programming language. Only total (i.e., unfiltered)
concentrations of major ions and metals were used in this analysis as those data are both relatively complete
and consistent across the wells around the GMF Pond and are the parameters of interest for regulatory
purposes.

3.3 FINDINGS

A biplot for principal components 1 and 2 (PC1 and PC2) is provided in Attachment 2. PC1 explains
approximately 53% of the statistical variance in the entire water quality dataset, and imposes the dominant
compositional structure observed in the biplot. PC2 explains approximately 14% of the variability in the
dataset.

The compositional vectors on the biplot and their position/spacing reveal the following key insights into
groundwater geochemistry at the GMF Pond:

1) Groundwater samples plot along a linear trend from the upper left quadrant toward the lower left
guadrant, with significant overlap between background, compliance, and monitoring wells. This
suggests overall groundwater chemistry at compliance wells and monitoring wells is compositionally
similar to background conditions.

2) Data from G60L plots between H+, calcium, sodium, and sulfate vectors, indicating in this case the
concentrations are relatively high compared with other locations consistent with the pH exceedance
at this location. Monitoring well G50L also plots between these vectors, suggesting possible
compositional end members distinct from the main cluster of background and compliance wells.

3) The majority of porewater and leachate samples plot in the upper right quadrant of the biplot, near
the boron, fluoride, and molybdenum vectors. These samples plot far from the groundwater
samples, indicating the chemistry of the porewater and leachate is distinct from the chemistry of the
groundwater. There are three leachate samples that plot away from the main body of leachate data,
with one plotting in the lower right quadrant near the magnesium and chloride vectors. These three
samples are (1) chemically distinct from the groundwater samples, (2) irregularly spaced in time, and
(3) likely represent anomalous conditions unique to the GMF Pond. These samples are discussed
further in Section 4.2.
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4.0 MAJOR ION DISTRIBUTION

4.1 APPROACH

Piper diagrams are a useful way to classify water samples based on major ion chemistry. The diagrams
include separate ternary anion and cation proportion plots and a central diamond plot for classifying
combined cation/anion predominance for overall classification. Piper diagrams account for major ion
proportionality, but not for actual concentrations nor trace element chemistry, an important contrast and
complement to PCA.

The Piper diagram for the GMF Pond is provided in Attachment 3. Given the large number of sampling
locations and sampling instances, the data plotted here is limited to background, leachate, and groundwater
wells in the immediate vicinity of G60L over the same time period as the samples included in the PCA. This
provides the clearest depiction of both the site-wide data and localized geochemistry around G60L and
allows for ease of comparison to the PCA. To provide a more robust evaluation of the local geochemistry in
the area of the GMF Pond and to increase the density of datapoints at wells near G60L, the groundwater
wells immediately adjacent to G60L are presented as a combination of dissolved and total major ions, rather
than exclusively total ions. The difference between total and dissolved major ions was determined
qualitatively through comparison of values when both total and dissolved were measured. No major
differences were observed, therefore when total phase data was not available, dissolved data was used in
place. All data used in the Piper diagram is presented in Appendix B-2.

4.2 FINDINGS

The primary finding from the Piper diagram is that groundwater at G60L exhibits a major ion composition
that is distinct from the GMF Pond leachate. The groundwater samples near G60L all have consistent cation
proportions with almost equal distributions of calcium and magnesium, consistent with other compliance
groundwater wells around the GMF Pond (Ramboll 2023). The leachate samples differ in that they primarily
show a more magnesium-dominant signature. Similarly, the anion proportions of groundwater are distinct
from leachate, particularly with respect to chloride. The groundwater samples all show low chloride
proportion but exhibit a wide range of sulfate proportion. In contrast, the leachate shows a more consistent
composition of anions with a substantial proportion of chloride. The chloride-rich signature of the leachate
samples provides critical evidence of chemical separation between leachate and G60L groundwater. Chloride
is a conservative ion with regard to groundwater transport, such that it does not tend to interact with the
solid phase once dissolved into solution. Therefore, groundwater impacted by GMF Pond leachate should
contain a chloride proportion similar to the leachate, or at a proportion falling along a mixing line between
the groundwater and leachate. Such a mixing signal is not observed, which paired with low chloride
proportion in the groundwater (Attachment 5), is strong evidence that the groundwater at G60L is not
influenced by the GMF Pond. This is consistent with the PCA results, which showed both the variability in the
groundwater composition and the clear distinction between groundwater and leachate.

Notable distinctions on the Piper diagram are leachate samples from Q2 2020, Q2 2022, and Q1 2023, which
correspond to the anomalous leachate samples in the PCA. These samples plot between the groundwater
data and the main cluster of leachate data in the cation space. These instances are irregularly spaced




@‘a\ Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

through time and do not have a temporal trend in concentration nor overall major ion composition. This
suggests changes are not related to seasonal changes at the site but rather indicates a more random control,
such as operational influences on concentrations (e.g., variable proportions of porewater and surface water
passing into the leachate collection system or inconsistencies in sample collection).

5.0 IDENTIFIED PROBABLE ALTERNATE SOURCE

Empirical field observations revealed a localized peat unit in boring B-55 and monitoring well P-60
(Attachment 4), both located immediately upgradient of G60L (Attachment 1). Peat-rich soils in connection
with groundwater are known to produce water chemistries with lower pH and higher sulfate concentrations
(Bourbonniere, 2009), such as those consistently observed at G60L (Table 1). The peat unit ranges in
elevation from 593.2 to 600.6 feet (ft) mean sea level (msl), approximately the same elevation as the top of
the filter pack (594.8 ft msl) and just above the elevation of the screened interval (587.4 to 592.4 ft msl) of
G60L. The hydraulic conductivity of the filter pack is higher than the surrounding native material and would
intercept flow from groundwater under the influence of the local peat. There is a downward vertical
component to the hydraulic gradient in this area (Ramboll, 2021), which is consistent with a flow path from
the peat unit downgradient horizontally and vertically towards the well screen of G60L.

Other monitoring wells near the local peat unit also exhibit higher sulfate concentrations than background
and are stable over time (Attachment 5; Appendix B-1), supporting the conclusion that this region is
influenced by an alternate source of sulfate, the local native peat, rather than the GMF Pond. This is
particularly meaningful when considered contextually with boron and chloride concentrations, conservative
tracers of CCR-related influence. Sulfate, chloride (Attachment 5), and boron (Ramboll 2023, LOE #2) are all
elevated in the leachate while only sulfate is elevated above background in the groundwater. The low
concentrations of boron and chloride in the groundwater at G60L are a strong indicator that sulfate
concentrations originate from an alternate source unrelated to the GMF Pond.

While the local peat is the interpreted source of sulfate (and therefore TDS also), it is notable that other
wells in the vicinity of G60L do not reflect the same low pH as G60L. In addition to the peat content of the
aquifer solids, carbonate content also influences groundwater pH, with higher proportions of carbonate
minerals calcite and dolomite present in the aquifer solids resulting in a higher, or more neutral, pH.
Therefore, variation in groundwater pH is a function of variability in both peat and carbonate content in the
aquifer solids. Carbonate mineralization is known to buffer against pH changes associated with peat. Solid
phase mineralogy analysis including X-ray diffraction (XRD; Attachment 6) and sequential extraction (SEP;
Attachment 7) data both show variable carbonate content across the site, indicating that some locations
have higher pH buffering capacity than others. Aqueous alkalinity concentration, a contributor of aqueous
phase pH buffering capacity, is lower at G60L than at surrounding wells (Attachment 5). These data in
combination suggest the presence of peat immediately upgradient with the relatively low buffering capacity
of the groundwater observed for monitoring well G60L have naturally resulted in a groundwater pH that is
lower than the pH of the surrounding site groundwater.

6.0 CONCLUSIONS

This technical review presents empirical evidence and analysis that demonstrates the GMF Pond is not the
source of low pH at compliance well G60L. The PCA identified a geochemical signature in the GMF Pond
leachate that is different from groundwater and simultaneously demonstrates that geochemistry at G60L is
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far more similar to background/compliance wells than to the GMF Pond leachate. This analysis was
supported by evaluation of the major ion distribution, which showed a sulfate-chloride leachate signature
not evident in the groundwater. The absence of boron and chloride (both conservative tracers) from
groundwater further demonstrates the GMF Pond is not impacting G60L. Soil boring logs revealed a localized
pocket of native peat immediately upgradient of G60L. The combination of hydraulic gradients, aqueous and
solid phase geochemistry, and empirical field observations at this location supports the conclusion that local
peat is likely the source of the low pH at G60L.

7.0 ABBREVIATIONS
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Principal Components Analysis (PCA) results for Duck Creek Gypsum Management
Facility (GMF) Pond. Data is colored according to well classification and sized according
to pH. See abbreviations list for complete analyte names.

Duck Creek Principal Components Analysis Results

Attachment
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Duck Creek - GMFP ASD [23RAMO1-1] Vistra CCR

Ramboll Americas Engineering Solutions, Inc. 8/01/2023
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Piper diagram depicting major ion concentrations for background, leachate, and area around
G60L. Total ion concentrations were used for all wells except P60, R61L, G61S, and G62L, which
are a combination of dissolved and total ions. Dissolved ions used to improve analysis of local
geochemistry near G60L when total phase was not measured.

Piper Diagram
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Top) Peat unit relative to filter pack and well screen of G60L. Groundwater contours from January 2023. Boring logs
modifed from logs collected by Hanson. Groundwater map modified from Attachment 1. Bottom) Cross-section
depicting local peat unit. Cross-section transect shown in top inset. All elevations in feet mean sea level.
Cross-section modifed from Ramboll, 2021.
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Time series depicting sulfate, TDS (total dissolved solids), pH, and alkalinity as bicarbonate
concentrations for leachate, G60L, and wells adjacent to G60L. Concentrations for sulfate
and TDS are plotted on a log scale.

Geochemical Parameters Associated with Peat
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Attachment 6. X-ray diffraction results at Duck Creek Gypsum Management Pond.

Quartz 484 57.6 51.2
Hornblende 3.7 1.4 2.4
Gypsum - - -
Dolomite 23.7 11.7 25
Calcite 6.7 0.8 0.1
Albite 6.7 8.1 17.4
Chlorite 0.8 0.3 0.3
Muscovite 3.3 13.8 8.8
Rhodochrosite 3.2 - -
Microcline 2.9 55 9.4
Pyrite 04 - 0.3
Halite - 0.7 -
Montmorillonite - - 5.1
Goethite - - 1.1
Diaspore - - 0.3
Magnetite - - 0.4
Diopside - - 1.0
Actinolite - - -

wt % - weight percent; bolded - carbonate minerals, buffers of groundwater pH

59.9

12.8
0.3
8.2
0.2

11.7

5.9

61.7

8.6
0.4
18.7

10.7

51.1

61.1

9.9

49.2

9.2
12.2
6.0
12.3
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Attachment 7. Calcium sequential extraction (SEP) results at Duck Creek Gypsum Management Pond.

Calcium (mg/kg)

Sample ID ! Step 2: 2 Sum:
Carbonate Phase Steps 1-7
B-G52S 18,000 90,000
B-G54L 2,300 23,000
B-G57L 730 11,000
B-G57S 3,600 39,000
B-G62L 600 3,200
B-G53S 13,000 80,000
B-G02S 210 4,900
B-G02L 2,400 24,000

! Step 2 represents the carbonate phase in the tested material.

% The sum of all seven SEP steps shows how much calcium was

produced throughout testing.
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

G515
GO02S
G025
GO02S
G025
GO02S
GO02S
GO02S
GO02S
G50S
GO02S
GO02S
G50S
G50S
G50S
G51S
GO02S
G51S
G515
G51S
G51S
G50S
G51S
G50S
G50S
G50S
G50S
G50S
G51S
G51S
G51S
G51S

1/12/2023
8/9/2021
1/31/2022
7/21/2022
1/11/2023
5/12/2021
7/12/2021
6/1/2021
6/15/2021
1/12/2023
6/21/2021
5/15/2023
7/19/2022
1/31/2022
5/2/2022
7/20/2022
7/28/2021
11/17/2021
7/12/2021
1/31/2022
8/10/2021
11/17/2021
6/15/2021
6/1/2021
8/10/2021
7/28/2021
6/21/2021
9/13/2022
7/27/2021
5/15/2023
9/13/2022
10/27/2022

UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

6.42
6.43
6.60
6.63
6.63
6.65
6.68
6.77
6.80
6.80
6.84
6.85
6.88
6.92
6.93
6.93
6.94
6.95
6.98
7.00
7.01
7.03
7.03
7.04
7.06
7.07
7.08
7.08
7.09
7.12
7.13
7.13

160
420
410
440
250
820
410
400
410
190
400
420
310
300

390
410

320
310
340

320
300
340
310
320

340
290

440
460
400
410
490
290
420
450
390
410
440
430
430
340
310
480
440
370
460
360
440
370
410
410
450
390
430
390
360
430
430
420

13.0
2.70
1.90
1.60
<4.8
2.50
1.90
8.20
4.00
11.0
3.50
2.60
13.0
8.60

12.0
1.40

16.0
17.0
17.0

12.0
12.0
14.0
13.0
11.0

14.0
12.0

17.0

14.0
2.30
100
9.70
15.0
3.0

12.0
12.0

12.0

13.0
13.0
11.0
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Duck Creek Power Plan
Gypsum Management Facility

52.0

36.0
<1.0
30.0
30.0
52.0
540

51.0
34.0

46.0

45.0

56.0
58.0
52.0



Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

G51S
G50S
G51S
G50S
G50S
G515
G51S
G50S
G50S
G50S
G515
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L

6/21/2021
7/13/2021
5/13/2021
10/27/2022
6/10/2021
4/28/2022
6/1/2021
5/13/2021
5/15/2023
6/20/2022
6/20/2022
4/22/2016
8/25/2016
11/7/2016
2/3/2017
4/24/2017
5/11/2017
6/8/2017
7/3/2017
8/3/2017
9/15/2017
11/9/2017
1/19/2018
4/28/2018
7/18/2018
10/17/2018
2/15/2019
4/8/2019
7/19/2019
11/13/2019
1/14/2020
4/14/2020

UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance

7.14
7.15
7.15
7.16
7.18
7.21
7.22
7.25
7.26

320
300
320

320

340
310

460
290
310

14.0
13.0
15.0

16.0

17.0
13.0
9.50

15.0
9.00

16.0

13.0
10.0

11.0
12.0
12.0
12.0

12.0
12.0
12.0
12.0
13.0
13.0
14.0
12.0
13.0
16.0
19.0
16.0
17.0
20.0
20.0
18.0
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52.0
40.0

59.0

51.0
39.0

800
1200
1500
1600
2100
2100
2200
2200
2100
2300
2000
2300
2200
2200
2700
1900
1500
650
370
1500
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G60L
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S

11/17/2020
2/23/2021
4/14/2021
4/29/2021
5/13/2021
6/1/2021
6/15/2021
6/21/2021
7/12/2021
7/28/2021
8/12/2021
11/18/2021
1/31/2022
5/2/2022
6/22/2022
9/15/2022
10/28/2022
1/12/2023
5/12/2023
1/31/2014
7/16/2014
8/26/2014
10/15/2014
2/4/2015
4/15/2015
7/21/2015
10/13/2015
1/28/2016
4/21/2016
8/22/2016
11/8/2016
2/1/2017
4/26/2017

UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA

Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

6.28
6.18
6.20
6.10
6.19
6.26
6.18
6.16
5.98
6.22
6.09
6.14
6.00
6.11
6.27
6.42
5.90
5.97
6.70
7.08

7.14
6.97
6.97
6.93
6.99

360
320
310
300
300
300
300
280

240

200
300

550
750
660
670
620
620

19.0
19.0
19.0
20.0
16.0
18.0
18.0
15.0

15.0
11.0

17.0

25.0
22.0
22.0
18.0
20.0

18.0
23.0

19.0

18.0
16.0
15.0
11.0

15.0
14.0
19.0
15.0

19.0

21.0
25.0
20.0
21.0
21.0
20.0
22.0
23.0
21.0
20.0
19.0
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220
190

180

170
180
170
170
170
160

170
170

330

340
350
280
180
130
150
170
180
210
190
200
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G62L
Gé62L
G62L
Gé62L
Gé62L
Gé62L
G62L
Gé62L
G62L

8/3/2017
11/9/2017
2/8/2018
4/18/2018
7/17/2018
10/17/2018
2/15/2019
4/24/2019
7/10/2019
11/13/2019
1/14/2020
4/14/2020
11/18/2020
2/23/2021
5/14/2021
8/9/2021
11/16/2021
1/31/2022
4/28/2022
6/21/2022
9/14/2022
10/28/2022
1/11/2023
5/9/2023
10/15/2014
2/4/2015
4/15/2015
7/22/2015
10/13/2015
1/28/2016
4/21/2016
8/22/2016
11/8/2016

UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

6.60
6.48
6.57
6.57
6.49
6.50
6.44
6.61
7.05
6.28
6.64
7.27
6.85
6.87
7.00
7.19

520

410
640
630
220
460

17.0
19.0
20.0
9.20
12.0

19.0
18.0
17.0
17.0
17.0
19.0
31.0
18.0
19.0
22.0
22.0
12.0
27.0
25.0
25.0
27.0
26.0
26.0
15.0

26.0
25.0
26.0
14.0
17.0

21.0
9.20
12.0
8.10
11.0
13.0
19.0
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190
220
220
200
190
180
250
190
470
460
430
350
350
370
410
330
270
270
260

220
200
190
300
85.0

58.0
72.0
44.0
61.0
93.0
140
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

G62L
Gé62L
Gé62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
Gé62L
G62L
G62L
G62L
Gé62L
G62L
Gé62L
G62L
G62L
P60
P60
P60

2/1/2017
4/25/2017
5/11/2017

6/8/2017

7/3/2017

8/3/2017
9/14/2017
11/9/2017
2/12/2018
4/19/2018
7/18/2018

10/19/2018
2/15/2019
4/10/2019
7/9/2019
11/13/2019
1/14/2020
4/16/2020
11/18/2020
2/24/2021
5/14/2021
8/12/2021
11/18/2021
1/31/2022

5/2/2022
6/20/2022
9/15/2022

10/31/2022
1/12/2023
5/11/2023
4/24/2017
5/11/2017

6/8/2017
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UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

6.81
6.71
7.52
7.26
7.35
6.82
6.69
6.53
6.60

6.61
6.82

450

18.0

16.0
17.0
17.0
17.0
15.0
18.0
17.0
13.0
14.0
17.0
20.0
8.20
3.20
5.60
3.70
4.10
6.20
9.20
3.00
4.50
3.60
7.80
5.10
8.30
7.10
7.80
6.70
26.0
21.0
19.0
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-- 140
-- 120
- 120
-- 130
-- 120
-- 120
- 120
-- 120
- 140
-- 140
- 150
-- 190
- 310
-- 520
- 510
-- 650
- 590
-- 520
- 460
-- 370
- 300
-- 290
-- 220
-- 300
-- 130
- 130
-- 120
-- 400
-- 85.0
-- 70.0
-- 68.0
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

P60
P60
P60
P60
P60
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
X301
X301
X301
X301
X301
X301
X301

7/3/2017
8/2/2017
9/14/2017
2/24/2021
3/24/2021
8/3/2017
9/14/2017
11/9/2017
7/17/2018
4/10/2019
7/9/2019
11/13/2019
1/14/2020
4/16/2020
11/18/2020
2/23/2021
5/21/2021
8/9/2021
11/16/2021
1/31/2022
5/2/2022
6/21/2022
9/14/2022
10/28/2022
1/12/2023
5/11/2023
4/22/2014
7/15/2014
10/14/2014
1/30/2015
4/17/2015
7/21/2015
10/15/2015

UA/PMP
UA/PMP
UA/PMP
UA/PMP
UA/PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP
PMP

" NN v i N 11 n

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate

6.28
6.60

6.67
6.61
6.67
7.29
7.01
6.67
6.62

6.65
7.04
6.40
8.76
7.33
7.01
7.24
7.14
7.1
6.84
6.75

380

400

32.0

3100
3400
3300
2900
3500
3200
3900

18.0
15.0
16.0
25.0

29.0
24.0
23.0
21.0
22.0
30.0
36.0
33.0
41.0
40.0
41.0
30.0
39.0
39.0
36.0
28.0

36.0
31.0
34.0
21.0
3100
3300
3400
2800
3500
3200
3700
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63.0
53.0
49.0
59.0

82.0
80.0
77.0
110.0
90.0
93.0
96.0
110
83.0
88.0
88.0
93.0
84.0
100
100
93.0

99.0
99.0
96.0
80.0
3800
4100
4100
3500
3900
3700
4200
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301

2/1/2016
4/19/2016
8/16/2016
10/22/2016
1/20/2017
4/5/2017
8/14/2017
10/6/2017
1/8/2018
4/20/2018
10/10/2018
1/8/2019
4/10/2019
11/15/2019
4/16/2020
6/9/2020
11/19/2020
2/24/2021
4/14/2021
4/29/2021
5/12/2021
6/1/2021
6/10/2021
7/26/2021
8/12/2021
11/19/2021
2/21/2022
4/28/2022
7/20/2022
1/16/2023
5/10/2023

N " LT, 1. LT L. T VT LD L LD LD D LD D D D D LD LD LD LD LD LD LD LD LD LD LD N

Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate

6.70
5.93
5.50
6.70
6.60
6.48
6.64
6.22
6.07
6.87
6.20

6.76

490
7.50
10.0
12.0
22.0
8.00
180
3.50
3.00
12.0
14.0
9.00
4.00
460
30.0

1000
4300
1200
3700
3600
4100
3700
3600
3300
3700
130
3400
2300
420
320

3600
3700
3800
2600
3300
3700
4000
4000
4000
4400
3600
4500
4100
4600
4200

4100
690
4500
3700
3700
140

3200
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4100
4000
4500
3300
4200
4600
5300
5600
6600
7300
5700
7200
7100
8200
7900

7600
1300
7700
7200
7100
430

6400
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Appendix B-1. Supporting analytical data for Attachment 5 and inline Table 1

Notes:

mg/L = milligrams per liter

SU= standard units

< = less than analytical detection limit; data not included in Attachment 3 and 4 analyses.

-- = data not measured

Table 1: Background wells are G02S, G50S, and G51S. Data from these wells determined the range for pH, TDS, and total sulfate in Table 1.
Data from 2021 through May 2023 for G60L was used for Table 1

Attachment 5: Data from G60L, G61S, G62L, P60, R61L, and X301 were used for Attachment 5.

HSU = hydrostratigraphic unit

CCR = coal combustion residual

UA = uppermost aquifer

PMP = potential migration pathway

S=source water

DC= Duck Creek
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Appendix B-2. Supporting groundwater analytical data for Attachment 3

G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G02S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G50S
G51S

6/28/2017
2/19/2021
4/14/2021
4/29/2021
5/12/2021
6/1/2021
6/15/2021
6/21/2021
7/12/2021
7/28/2021
8/9/2021
1/31/2022
7/21/2022
1/11/2023
1/22/2014
6/28/2017
1/13/2020
8/10/2020
2/19/2021
4/14/2021
4/29/2021
5/13/2021
6/1/2021
6/10/2021
6/21/2021
7/13/2021
7/28/2021
8/10/2021
1/31/2022
7/19/2022
1/22/2014

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

6.8
6.5
6.7
6.8
6.65
6.77
6.8
6.84
6.68
6.94
6.43
6.6
6.63
6.63
7.35
7.1
6.93
6.82

7.2

7.1
7.25
7.04
7.18
7.08
7.15
7.07
7.06
6.92
6.88
7.12

440
410
440
410
820
400
410
400
410
410
420
410
440
250
350
340
330
300
320
340
290
310
300
320
320
300
310
340
300
310
360

89
95
89
96
96
94
100
98
96
99
95
94
100
97
85
75
97
91
95
88
98
95
93
93
94
92
95
98
86
91
98

2.6
2.6
2.3
1.6
2.5
8.2
4.0
3.5
1.9
1.4
2.7
1.9
1.6
2.4
4.8
6.6
8.6
8.5
12
15
14
13
12
16
11
13
13
14
8.6
13
11

35
37
34
36
36
36
38
38
37
38
37
36
39
36
36
37
38
36
M
36
39
40
38
37
39
39
38
38
35
37
M

0.77
0.97
0.73
0.70
0.61
0.65
0.83
0.74
0.67
1.1
0.69
1.2
0.71
1.0
0.47
0.51
0.44
0.41
1.0
0.43
0.46
0.60
0.40
0.40
0.32
0.56
0.33
0.74
0.61
0.28
1.0
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14
14
14
15
15
14
15
13
12
14
14
14
13
14
7.6
7.8
9.0
9.8
9.4
11
11
11
11
10
9.6
10
9.9
13
6.9
8.9
8.8
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0.50
0.50
0.50
0.50
0.50
2.7
2.1
1.1
0.50
0.50
0.50
0.50
0.50
0.09
22
26
30
38
41
52
50
47
49
48
44
46
46
46
30
41
35
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Appendix B-2. Supporting groundwater analytical data for Attachment 3

G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G51S
G02S
G50S
G51S
P60
P60
P60
P60
P60
P60
P60
R61L
R61L
R61L
R61L
R61L

6/28/2017
1/14/2020
8/10/2020
2/19/2021
4/14/2021
4/29/2021
5/13/2021
6/1/2021
6/15/2021
6/21/2021
7/12/2021
7/27/2021
8/10/2021
1/31/2022
7/20/2022
1/12/2023
5/15/2023
5/15/2023
5/15/2023
3/24/2021
4/24/2017
5/11/2017
6/8/2017
7/3/2017
8/2/2017
9/14/2017
8/3/2017
9/14/2017
11/9/2017
7/17/2018
4/10/2019

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

6.8
7.08
6.88

7.2

7.1

7.1
7.15
7.22
7.03
7.14
6.98
7.09
7.01

6.93
6.42
6.85
7.26
7.12

6.6

370
340
330
340
350
310
320
340
320
320
320
340
340
310
390
160
420
460
290
380
480
440
420
400
320
340
340
360
380
360
260

82
100
99
100
88
100
94
94
110
96
95
85
100
100
100
94
96
90
98
150
140
130
120
130
90
90
130
95
110
78
100

14
13
8.2
19
14
15
15
17
12
14
16
14
17
17
12
13
2.6
9.5
12
32
26
21
19
18
15
16
29
24
23
21
22

39
M1

43
38
44
41
41
1.2
41
41
36
46
42
42
39

37
41
75
42
40
44
36
37
36
45
46
51
46
47

0.48
0.55
0.39
1.1
0.62
0.91
0.29
0.42
0.05
0.32
0.44
0.27
0.86
1.2
0.34
0.56
0.70
0.35
0.29
3.0
4.5
2.9
2.1
2.0
0.94
0.75
2.2
1.2
0.91
0.61
0.55
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7.0
8.0
7.4
6.9
7.3
7.6
7.6
7.5
7.9
7.2
6.7
6.5
8.8
6.5
6.9
7.5

9.0
7.3
22
25
17
20
15
12
11
12
9.7
8.2
12
7.7
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M
53
26
52
51
51
55
51
54
53
51
51
51
52
55
51
0.50
40
56
53
85
70
68
63
53
49
82
80
77
110
90
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Appendix B-2. Supporting groundwater analytical data for Attachment 3

R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
R61L
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S
G61S

7/9/2019
11/13/2019
1/14/2020
4/16/2020
11/18/2020
2/23/2021
5/21/2021
8/9/2021
11/16/2021
1/31/2022
5/2/2022
5/11/2023
8/3/2017
11/9/2017
2/8/2018
4/18/2018
7/17/2018
10/17/2018
2/15/2019
4/24/2019
7/10/2019
11/13/2019
1/14/2020
4/14/2020
11/18/2020
2/23/2021
5/14/2021
8/9/2021
11/16/2021
1/31/2022
4/28/2022

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

6.67
6.61
6.67
7.29
7.01
6.67
6.62
8.76

6.6
6.48
6.57
6.57
6.49

6.5
6.44

380
380
350
490
450
440
450
500
510
560
490
350
440
620
600
540
390
510
510
440
440
440
340
380
540
480
460
460
440
410
400

130
120
130
140
140
140
140
140
160
150
140
110
150
140
140
110
120
160
150
150
190
190
210
160
190
200
200
180
170
170
140

30
36
33
M
40
M
30
39
39
36
28
21
19
18
17
17
17
19
31
18
19
22
22
12
27
25
25
27
26
26
15

62
54
59
66
72
61
73
74
80
79
71
58
71
68
66
64
63
68
63
64
81
78
86
72
87
80
88
82
75
76
66

0.58
0.45
0.48
0.31
0.42
0.40
0.36
0.35
0.36
0.39
0.32
0.31
0.85
0.76
0.84
0.80
0.86
0.82
0.79
0.78
0.92
0.80
0.89
0.61
0.68
0.70
0.69
0.61
0.61
0.67
0.51
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16
9.8
9.7

15

15

12

15
23

19

15

16

17
70
85
74
67
71
65
65
64
78

59
65
48

50
46

50
42
40
40

33
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93
96
110
83
88
88
93
84
100
100
93
80
190
220
220
200
190
180
250
190
470
460
430
350
350
370
410
330
270
270
260
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Appendix B-2. Supporting groundwater analytical data for Attachment 3

G61S
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G62L
G60L
G60L
G60L
G60L
G60L
G60L

5/9/2023
5/11/2017
6/8/2017
7/3/2017
8/3/2017
9/14/2017
11/9/2017
2/12/2018
4/19/2018
7/18/2018
10/19/2018
2/15/2019
4/10/2019
7/9/2019
11/13/2019
1/14/2020
4/16/2020
11/18/2020
2/24/2021
5/14/2021
8/12/2021
11/18/2021
1/31/2022
5/2/2022
5/11/2023
4/14/2021
4/29/2021
5/13/2021
6/1/2021
6/15/2021
6/21/2021

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance
Exceedance

6.64

6.81
6.71
7.52
7.26
7.35
6.82
6.69
6.82
6.2
6.1
6.19
6.26
6.18
6.16

380
220
310
300
380
440
500
600
220
440
450
250
150
140
420
110
120
290
380
190
220
350
360
260
310
360
320
310
300
300
300

160
160
180
170
170
160
170
160
88
150
180
110
130
180
190
210
210
190
190
150
140
160
150
130
170
110
120
110
110
110
110

14
16
17
17
17
15
18
17
13
14
17
20
8.2
3.2
5.6
3.7
4.1
6.2
9.2
3.0
4.5
3.6
7.8
5.1
6.7
19
19
19
20
16
18

65
76
79
86
89
87
86
83
49
77
89
51
63
76
79
76
82
88
83

55
68
67
55

46
49
46
46
46
45

0.63
0.55
0.54
0.57
0.48
0.53
0.64
0.84
0.31
0.62
0.51
0.39
0.39
0.40
0.36
0.31
0.26
0.37
0.43
0.44
0.33
0.49
0.40
0.34
0.43
0.45
0.39
0.38
0.41
0.33
0.29

35 ILA.C. § 845: Alternative Source Demonstration

Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

33

22
28
31

35
36
38
43

18
32
35
19
14
9.1
15
9.7
9.5

15
10
8.3
14
12
8.8
10
29
31

30
30
32
29
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300
120
120
130
120
120
120
120
140
140
150
190
310
520
510
650
590
520
460
370
300
290
220
300
400
125
160
180
170
180
180
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Appendix B-2. Supporting groundwater analytical data for Attachment 3

G60L
G60L
G60L
G60L
XTPWO02
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
X301
Notes:

7/12/2021
7/28/2021
1/12/2023
5/12/2023
6/23/2021
6/9/2020
11/19/2020
2/24/2021
4/14/2021
4/29/2021
5/12/2021
6/1/2021
7/26/2021
8/12/2021
11/19/2021
2/21/2022
4/28/2022
7/20/2022
1/16/2023
5/10/2023

mg/L = milligrams per liter

SU= standard units

< =less than analytical detection limit; data not included in Attachment 3.

-- = data not measured

Exceedance
Exceedance
Exceedance
Exceedance
Porewater
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate

5.98
6.22
5.9
5.97
6.6
6.7
5.93
5.5
6.7
6.6
6.48
6.64
6.22
6.07
6.87
6.2

6.76

300
280
200
300
180
490
7.5
10
12
22
8.0
180
3.5
3.0
12
14
9.0
4.0
460
30

110
110
110
100
750
420
580
180
580
560
560
550
600
630
590
88
570
630
430
580

18
15
15
11
3900
1000
4300
1200
3700
3600
4100
3700
3600
3300
3700
130
3400
2300
420
320

45
43
46
40
1700
400
1900
470
1800
1700
1600
1700
1800
1700
1700
39
1600
1600
260
1500

0.27
0.39
0.70
0.33
56
12
62
18
65
55
56
57
53
61
48
2.7
56
54
7.3
50

35 ILA.C. § 845: Alternative Source Demonstration

Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

570
85
430
110
390
400
410
400
370
420
330
11
380
360
56
340
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180
160
150
160
4300
1600
8100
2300
7300
7200
7700
7300
6900
6800
7100
330
6900
4900
910
640
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CLIENT: Ameren
: Gypsum Stack
: Duck Creek Generating Station
: 0355010
: Start: 4/1/407

Site
Location
Project
DATES

Finish: 4/4/2007

WEATHER: Overcast, cool

SAMPLE

Number
Recov / Total (in)
% Recovery

15/18
83%

1A

16/18
89%

2A

16/18
89%

3A

15/18
83%

4A

18/18
100%

5A

18/18
100%

6A

NOTE(S

Type

SS

SS

SS

Ss

):

TESTING

N - Value

Blows /6 in
RQD

3-4
N=8

2-3
N=7

3-4
N=9

Moisture (%)

29

22

26

20

Dry Den. (Ib/ft®)
Qu (tsf)

Failure Type

0.78
BSh

1.94
BSh

1.16
BSh

CONTRACTOR: Testing Service Corporation
Rig mfg/model: CME-650 Track Rig

BOREHOLE ID: B-55

Drilling Method: 3%" hollow stem auger w/split spoon sampler

FIELD STAFF: Driller: B. Williamson
Helper: R. Keedy
Eng/Geo: R. Hasenyager

TOPOGRAPHIC MAP INFORMATION:

Quadrangle: Banner
Township: Banner
Section 18, Tier 6N; Range 5E

Depth
ft. BGS

12

14

16

18

Lithologic
Description

Dark brown, clayey TOPSOIL (OL)

Brown-gray, silty CLAY, trace sand (CL)

Brown-gray, clayey SILT, trace sand (ML)

Gray-brown, clayey SILT, trace sand (ML)

Black, PEAT (PT)

Gray, silty CLAY, trace sand and gravel (CL)

End of Boring = 20.0 ft. BGS

Well ID
Surface Elev

Completion:
Station:

: hole abandoned
1 611.07 ft. MSL
20.00 ft. BGS
15,438.7N
987.3E

WATER LEVEL INFORMATION:
= 13.00 - during drilling

Borehole
Detail

Elevation
ft. MSL

610

608

606

604

602

600

598

596

594

592

Remarks

Page 1 of 1
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CLIENT: Ameren Energy Resources Generating Co.CONTRACTOR: Testing Service Corporation

Site: Duck Creek Gypsum Managment Facility ~Rig mfg/model: CME-650 Track Rig BOREHOLE ID:B&666b—
Location: Canton, Fulton Co., lllinois Drilling Method: 4%" hollow stem auger - blind drilled within Well |
Project: 0355010 5 ft of BG60 Surface Elev: 612.5 ft. MSL
DATES: Start: 1/17/2008 FIELD STAFF: Driller: B. Williamson Completion:  25.3 ft. BGS
Finish: 1/17/2008 Helper: R. Keedy Station:  15,474.74N
WEATHER: Overcast, windy, cold Eng/Geo: R. Hasenyager 1,049.75E
SA,'\\/IPLE TESTING TOPOGRAPHIC MAP INFORMATION: WATER LEVEL INFORMATION:
£ < Quadrangle: Banner = 30.60 - during drilling
RS - g =5 g Township: Banner = 21.02 - 1/30/2008
_ F¢g ©8 w = _F&  Sectionl8, Tier 6N; Range5E =
5} ~ 0 ~= 5 O o
2 =23 2S 2 0 &85 . . .
E 8¢ & 37 8, 3 > = Depth Lithologic Borehole Elevation
Z £ P @zx S o &f ft.BGS Description Detail ft. MSL Remarks
Dark yellow brown (10YR3/4), slightly moist, silty
CLAY, trace sand 612
Light gray (10YR7/2) with 40% brown yellow (10YR6/8)
mottles, moist, silty CLAY, trace sand
2
610
Brown yellow (10YR6/8) with 40% light gray (10YR7/2)
mottles, moist, clayey SILT, trace sand
4
Yellow brown (10YR5/8), moist, clayey SILT, trace sand 608
6
Light yellow brown (10YR6/4) with 30% brown yellow
(10YR6/8) mottles, moist, clayey SILT, trace sand 606
8
604
Yellow brown (10YR5/8) with 20% light yellow brown
(10YR6/4) mottles, moist, clayey SILT, trace sand
10
602
Light brown gray (10YR6/2) with 10% brown yellow
(10YR6/8) mottles, very moist, clayey SILT, trace sand
12
600
Gray brown (10YR5/2) with 30% very dark gray brown
(10YR3/2) mottles, moist, clayey SILT, trace sand
14
Dark gray (10YRA4/1), moist, clayey SILT, trace sand 598
Dark gray (10YR4/1) with 10% very dark gray (10YR3/1)
mottles, moist, clayey SILT, trace sand
16
596
Black (10YR2/1), moist, very silty CLAY, trace sand
18 Dark gray (10YRA4/1), moist, silty CLAY, trace sand
Dark green gray (10Y4/1) with 5% very dark gray 594
(10YR3/1) mottles, moist, silty CLAY, trace sand, trace
organics
Dark green gray (10Y4/1) moist, silty CLAY, trace sand
and gravel
20
NOTE(S):

Page 1 of 2
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CLIENT: Ameren Energy Resources Generating Co.CONTRACTOR: Testing Service Corporation

Site: Duck Creek Gypsum Managment Facility ~ Rig mfg/model: CME-650 Track Rig BOREHOLE ID: BG60b
Location: Canton, Fulton Co., lllinois Drilling Method: 4%" hollow stem auger - blind drilled within Well ID: G60L
Project; 0355010 5 ft of BG60 Surface Elev: 612.5 ft. MSL
DATES: Start: 1/17/2008 FIELD STAFF: Driller: B. Williamson Completion:  25.3 ft. BGS
Finish: 1/17/2008 Helper: R. Keedy Station:  15,474.74N
WEATHER: Overcast, windy, cold Eng/Geo: R. Hasenyager 1,049.75E
SA/'\\/IPLE TESTING TOPOGRAPHIC MAP INFORMATION: WATER LEVEL INFORMATION:
£ < Quadrangle: Banner ¥ = 30.60 - during drilling
Tg > = g g § Township: Banner W = 21.02 - 1/30/2008
. kg ©3 o = (= Section 18, Tier 6N; Range 5E =
S 38 28 2 8 Ge
E 3¢ &3 > 8, 2 > Z=| Depth Lithologic Borehole Elevation
Z &£ Plazx S o &F|ft.BGS Description Detail ft. MSL Remarks
3 592
¥ 3 Dark green gray (10Y4/1) moist, silty CLAY, trace sand
3 and gravel
= [Continued from previous page]
22 —-:
3 L 590
= Green gray (5GY5/1), very moist, silty CLAY, trace sand
— and gravel
2 Green gray (5GY5/1) with 5% yellow brown (10YR5/4) [ £
I mottles, wet, very silty CLAY, trace sand and gravel gee fre— 588
= i
End of Boring = 25.28 Tt BGS -
NOTE(S):

Page 2 of 2
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CLIENT: Illinois Power Generating Company, LLC CONTRACTOR: Ramsey Geotechnical Engineering, LLC

Site: Duck Creek Power Station - Ash Landfill Rig mfg/model: Diedrich D-50

Location: 17751 N. CILCO Rd., Canton, IL 61520

Project: 17E0057
DATES: Start: 3/15/2017
Finish: 3/15/2017
WEATHER: Sunny, cold (lo-30s)

SAMPLE TESTING

= —

< _ & F

g = S £ =8

= o G:u \: = o>
= = L g =
2 38 % 2 2 Be
E g2 g %8 2 % 22
= ~ ' =]
Z &£ £ Bz = 4 &F

14/24 2-3

589 % 34
A N=6

3-6
2A 1{%%; ss 811 175

34
3A 156@‘} s g7 196

N=10
6-8
Z(é)}é%; ss 11-14

4A N=19 1g5
22/24 3-5
9295 5 67

5A N=11 ,¢ g
21/24 2-4
g8y S 55

6A N=9 738
20/24 4-4
83% S &7

7A N=10 ;, g
21/24 56
ggy S 77

8A N=13 771
21/24 55
ggy % 66

9A N=11 510

A s e
0 —_

10B N=7 617

NOTE(S): P60 installed in boring.

Coordinates are on Plant (Local) grid.

TOPOGRAPHIC MAP INFORMATION:

Drilling Method: 4" Hollow Stem Auger, split spoon

sampler

FIELD STAFF: Driller: B. Williamson
Helper: D. Crump
Eng/Geo: R.Hasenyager

Quadrangle: Banner, IL
Township: Banner
Section 18, Tier 6N; Range S5E

Depth
ft. BGS

10

12

14

16

18

20

Lithologic
Description

FILL - Yellowish brown (10YR5/6), moist, medium, CLAY
with some silt and trace sand.

Yellowish brown (10YR5/6), moist, medium, SILT with
few clay and trace sand.

Yellowish brown (10YR5/8) with 30% gray (10YR5/1)
mottles, moist, medium, SILT with few clay and trace
sand.

Gray (10YR5/1) with 20% yellowish brown (10YR5/8)
mottles, moist, medium, SILT with few clay and trace
sand.

Gray (10YR5/1) with 25% yellowish brown (10YR5/8)
mottles, wet, medium, SILT with few clay and trace sand.

Dark yellowish brown (10YR3/4), moist, medium, SILT
with few clay and trace sand, trace organics.

Dark brown (10YR3/3), moist, medium, PEAT.

BOREHOLE ID:
Well ID:
Surface Elev:
Completion:
Station:

P60

P60
620.12 ft. MSL
34.62 ft. BGS
15,477.09N
992.24E

WATER LEVEL INFORMATION:

= 16.80 - During drilling

Dry - At completion

Borehole Elevation

Detail ft. MSL

620

618

616

614

612

610

608

606

604

602

Remarks

Page 1 of 2
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CLIENT: Illinois Power Generating Company, LLC CONTRACTOR: Ramsey Geotechnical Engineering, LLC
Site: Duck Creek Power Station - Ash Landfill Rig mfg/model: Diedrich D-50 BOREHOLE ID: P60
Location: 17751 N. CILCO Rd,, Canton, IL 61520 Drilling Method: 4" Hollow Stem Auger, split spoon Well ID: P60
Project: 17E0057 sampler Surface Elev: 620.12 ft. MSL
DATES: Start: 3/15/2017 FIELD STAFF: Driller: B. Williamson Completion: 34.62 ft. BGS
Finish: 3/15/2017 Helper: D. Crump Station: 15,477.09N
WEATHER: Sunny, cold (lo-30s) Eng/Geo: R.Hasenyager 992.24E
SgAPLE TESTING TOPOGRAPHIC MAP INFORMATION: WATER LEVEL INFORMATION:
= = G}ZT Quadrangle: Banner, IL ¥ = 16.80 - During drilling
g b = = g Zé Township: Banner ¥ = Dry- Atcompletion
.| ES Co |o| || Section 18, Tier 6N; Range 5E Y =
o | > N2 ER I R
N N R G 218|888
g S | & § = g, -g > ‘;5_’ Depth Lithologic Borehole Elevation
Z|lEs| 2lgz2|=| 58| 5S| f.BGS Description Detail ft. MSL Remarks
= Dark brown (10YR3/3), moist, medium, PEAT. Wy [ s e F— 600
= [Continued from previous page] _"_l_ l-____—
2-5 = h| & :
S (B E I
? N=11 3 e
11A 314 3 Mkl
= Very dark gray (10YR3/1), moist, medium, SILT with ." : -
[ 22 = some clay and trace sand, trace organics. - |u —598
E .h .h N
9-8 = R B N
24/24 = —
oo | 5| 76 = =
124 N=15 1337 E MS
=~ Very dark gray (I0YR3/1), wet, medium, SILT withsome  ~— [[|] [« [« ||
- 24 = clay and trace sand, trace organics. d _c96
3 Dark brown (10YR3/3), moist, medium, PEAT. " L
20/24 4-3 = N -
83% || | 4 = M N
13A =7 |23.0 3 Wil
| ] 26 = Gray (10YR5/1), moist, medium, CLAY with some silt and L 594
= trace sand and gravel. —
22/24 4-5 3 _
929 |]| 55| 66 = L
14A N=11 1504 3 -
) 28— 592
24/24 3-3 = -
100%| 1| S| 45 — e —
15A N=7 175 3 iz
3 Greenish gray (5G6/1), moist, medium, CLAY with some m i -
L] 303 silt and trace sand and gravel. - " —
E - " — 590
1-3 = 7R
24/24 = = R
SS 3-3 —_ i
100% = = - é—
16A N=6 150.2 E T
o 325 | sss
24/24 5-6 % Greenish gray (5G6/1), wet, soft, SILT with few clay, little - " N
1009%]| 1|8 6-7 — sand, and trace gravel. i -
17A N=12 1459 E = " =
343 S lin=
U [ ] = HE™

End of Boring = 34.62 Tt bgs

NOTE(S): P60 installed in boring.
Coordinates are on Plant (Local) grid.

Page 2 of 2
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OGS

Quantitative X-Ray Diffraction by Rietveld Refinement
Report Prepared for: Golder Associates USA
Project Number/ LIMS No. 18502-01/MI7010-MAY21

MNA Duck Creek Power Station

Batch: (21454831 Phase 0001)

Sample Receipt: May 25, 2021

Sample Analysis: June 8, 2021

Reporting Date: July 9, 2021

Instrument: Panalytical X'pert Pro Diffractometer
Test Conditions: Co radiation, 40 kV, 45 mA

Regular Scanning: Step: 0.033°, Step time:0.15s, 26 range: 6-70°

Interpretations : PDF2/PDF4 powder diffraction databases issued by the International Center
for Diffraction Data (ICDD). DiffracPlus Eva and Topas software.

Detection Limit: 0.5-2%. Strongly dependent on crystallinity.

Contents: 1) Method Summary
2) Quantitative XRD Results
3) XRD Pattern(s)

Vi }
Tz Fon W7 i

Ben Eaton, B.Sc. Tassos Grammatikopoulos, Ph.D, P.Geo.

Junior Mineralogist Senior Mineralogist

SGS Minerals |3260 Production Way, Burnaby, British Columbia, Canada V5A 4W4
a division of SGS Canada Inc. |Tel: (604) 638-2349 Fax: (604) 444-5486 www.sgs.com www.sgs.com/met
IMember of the SGS Group (SGS SA)
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SGS

Mineral Identification and Interpretation:

Method Summary

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to
patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on
Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and
released on software as Powder Diffraction Files (PDF).

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when
internal standards have been added by request. Mineral proportions may be strongly influenced by
crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative
analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis:

Quantitative Rietveld Analysis is performed by using Topas 4.2 (Bruker AXS), a graphics based profile
analysis program built around a non-linear least squares fitting system, to determine the amount of different
phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray
diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based
methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches
the obtained experimental patterns.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values
indicate that the mineral was included in the refinement calculations, but the calculated concentration was
less than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for
specific samples and are indicated with a dash.

DISCLAIMER: This document is issued by the Company under its General Conditions of Service accessible at
http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.
Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client or
by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods and
strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are said to
be extracted.

SGS Minerals |3260 Production Way, Burnaby, British Columbia, Canada V5A 4W4
a division of SGS Canada Inc. |Tel: (604) 638-2349 Fax: (604) 444-5486 www.sgs.com www.sgs.com/met
[Member of the SGS Group (SGS SA)
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Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

B-AP-1 B-G52S B-G54L B-G57L B-G57S B-G62L B-G53S B-G02S
Mineral/Compound MAY7010-01 | MAY7010-02 | MAY7010-03 | MAY7010-04 | MAY7010-05 [ MAY7010-06 | MAY7010-07 | MAY7010-08
(wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)

Quartz 0.3 48.4 57.6 51.2 59.9 61.7 51.1 61.1
Hornblende 0.6 3.7 1.4 2.4 - - - -
Gypsum 99.0 - - - - - - -
Dolomite - 237 11.7 2.5 12.8 - 23.8 -
Calcite - 6.7 0.8 0.1 0.3 - 4.1 -
Albite - 6.7 8.1 17.4 8.2 8.6 5.5 9.9
Chlorite - 0.8 0.3 0.3 0.2 0.4 2.4 5.4
Muscovite - 3.3 13.8 8.8 11.7 18.7 6.7 15.4
Rhodochrosite - 3.2 - - - - - 0.4
Microcline - 29 5.5 9.4 5.9 10.7 5.7 7.5
Pyrite - 0.4 - 0.3 - - - -
Halite - - 0.7 - - - - -
Montmorillonite - - - 5.1 - - - -
Goethite - - - 1.1 - - - -
Diaspore - - - 0.3 - - - -
Magnetite - - - 0.4 - - - -
Diopside - - - 1.0 0.5 - - 0.2
Actinolite - - - - 0.5 - 0.6 0.2

TOTAL 100 100 100 100 100 100 100 100

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

SGS Minerals Services, 3260 Production Way, Burnaby, British Columbia, Canada V5A 4W4

Golder Associates USA
18502-01/M17010-MAY21
07/09/2021
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Mineral/Compound

B-GO2L
MAY7010-09
(wt %)

Quartz
Hornblende
Gypsum
Dolomite
Calcite

Albite

Chlorite
Muscovite
Rhodochrosite
Microcline
Pyrite

Halite
Montmorillonite
Goethite
Diaspore
Magnetite
Diopside
Actinolite

49.2

9.2
12.2
6.0
12.3
9.3
0.3

0.4
1.0
0.3

TOTAL

100

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

SGS Minerals Services, 3260 Production Way, Burnaby, British Columbia, Canada V5A 4W4

Golder Associates USA
18502-01/M17010-MAY21
07/09/2021
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Mineral/Compound

Formula

Quartz
Hornblende
Gypsum
Dolomite
Calcite

Albite

Chlorite
Muscovite
Rhodochrosite
Microcline
Pyrite

Halite
Montmorillonite
Goethite
Diaspore
Magnetite
Diopside
Actinolite

Sio,

(Ca,Na), 3(Mg,Fe,Al)sSig(Si,Al),0,,(0OH),
CaS0,4-2H,0

CaMg(COs),

CaCOs;

NaAlSi;Og
(Fe,(Mg,Mn)s,Al)(SizAl)O10(OH)s
KAIy(AlSi3010)(OH),

MnCO;

KAISi;Og

FeS,

NaCl
(Na,Ca)o.3(Al,M@),SisO19(OH),'nH,O
aFeO-OH

aAlO.OH

Fe;04

CaMgsSi,Oq
Cay(Mg,Fe)sSigO2,(OH),

SGS Minerals Services, 3260 Production Way, Burnaby, British Columbia, Canada V5A 4W4

Golder Associates USA
18502-01/M17010-MAY21
07/09/2021
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MI7010-MAY21_03.raw_1
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Golder Associates USA
18502-01/MI7010-MAY21
07/09/2021
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Qualifiers

Metals

Qualifier Qualifier Description

B Compound was found in the blank and sample.

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

Abbreviation These commonly used abbreviations may or may not be present in this report.
o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Knoxuville

Page 3 of 81 7/20/2021
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Job ID: 140-23190-1

Laboratory: Eurofins TestAmerica, Knoxville

Narrative

Job Narrative
140-23190-1

Receipt
The samples were received on 5/21/2021 at 9:20am and arrived in good condition, and where required, properly preserved and on ice.
The temperature of the cooler at receipt was 0.5° C.

Metals
7 Step Sequential Extraction Procedure

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

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

Step 1 - Exchangeable Fraction: A5 gram aliquot of sample was extracted with 25 mL of 1M magnesium sulfate (MgSO4),
centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by method 6010B. Results are
reported in mg/kg on a dry weight basis.

Step 2 - Carbonate Fraction: The sample residue from step 1 was extracted with 25 mL of 1M sodium acetate/acetic acid
(NaOAc/HOAC) at pH 5, centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by method
6010B. Results are reported in mg/kg on a dry weight basis.

Step 3 - Non-crystalline Materials Fraction: The sample residue from step 2 was extracted with 25 mL of 0.2M ammonium oxalate (pH
3), centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by method 6010B. Results
are reported in mg/kg on a dry weight basis.

Step 4 - Metal Hydroxide Fraction: The sample residue from step 3 was extracted with 25 mL of 1M hydroxylamine hydrochloride
solution in 25% v/v acetic acid, centrifuged and filtered. 5 mL of the resulting leachate was digested using method 3010A and analyzed by
method 6010B. Results are reported in mg/kg on a dry weight basis.

Step 5 - Organic-bound Fraction: The sample residue from step 4 was extracted three times with 25 mL of 5% sodium hypochlorite
(NaClO) at pH 9.5, centrifuged and filtered. The resulting leachates were combined and 5 mL were digested using method 3010A and
analyzed by method 6010B. Results are reported in mg/kg on a dry weight basis.

Step 6 - Acid/Sulfide Fraction: The sample residue from step 5 was extracted with 25 mL of a 3:1:2 v/v solution of HCI-HNO3-H20,
centrifuged and filtered. 5 mL of the resulting leachate was diluted to 50 mL with reagent water and analyzed by method 6010B. Results
are reported in mg/kg on a dry weight basis.

Step 7 - Residual Fraction: A 1.0 g aliquot of the sample residue from step 6 was digested using HF, HNO3, HCIl and H3BO3. The
digestate was analyzed by ICP using method 6010B. Results are reported in mg/kg on a dry weight basis.

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

Results were calculated using the following equation:

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

Where:

C = Concentration from instrument readout, ug/mL
V = Final volume of digestate, mL

D = Instrument dilution factor

V1 = Total volume of leachate, mL

V2 = Volume of leachate digested, mL
W = Wet weight of sample, g

S = Percent solids/100

A method blank, laboratory control sample and laboratory control sample duplicate were prepared and analyzed with each SEP step in

Eurofins TestAmerica, Knoxville
Page 4 of 81 7/20/2021
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Job ID: 140-23190-1 (Continued)
Laboratory: Eurofins TestAmerica, Knoxville (Continued)

order to provide information about both the presence of elements of interest in the extraction solutions, and the recovery of elements of
interest from the extraction solutions. Results outside of laboratory QC limits do not reflect out of control performance, but rather the effect
of the extraction solution upon the analyte.

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

SEP Report Notes:

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

Magnesium was not reported for step 1 because the extraction solution for this step (magnesium sulfate) contains high levels of
magnesium. Sodium was not reported for steps 2 and 5 since the extraction solutions for these steps contain high levels of sodium. The
sum of steps 1 through 7 is much higher than the total result for sodium and magnesium due to the magnesium and sodium introduced
by the extraction solutions.

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

Method 6010B: The following sample was diluted to bring the concentration of target analyte, calcium, within the calibration range: B-AP-1
(140-23190-1). Elevated reporting limits (RLs) are provided.

Method 6010B: The following samples were diluted due to the nature of the sample matrix: B-AP-1 (140-23190-1), B-G52S
(140-23190-2), B-G54L (140-23190-3), B-G57L (140-23190-4), B-G57S (140-23190-5), B-G62L (140-23190-6), B-G53S (140-23190-7),
B-G02S (140-23190-8) and B-G02L (140-23190-9). Elevated reporting limits (RLs) are provided for aluminum and calcium.

Method 6010B: The following samples were diluted to bring the concentration of target analyte, potassium, within the calibration range:
B-G52S (140-23190-2), B-G54L (140-23190-3), B-G57S (140-23190-5), B-G62L (140-23190-6), B-G53S (140-23190-7), B-G02S
(140-23190-8) and B-G02L (140-23190-9). Elevated reporting limits (RLs) are provided.

Method 6010B: The following samples were diluted due to the presence of silicon which interferes with Arsenic, Lead and Selenium:
B-G52S (140-23190-2) and B-G53S (140-23190-7). Elevated reporting limits (RLs) are provided.

Method 6010B: The following samples were diluted due to the presence of titanium which interferes with Cobalt and Lead: B-G54L
(140-23190-3), B-G62L (140-23190-6) and B-G02L (140-23190-9). Elevated reporting limits (RLs) are provided.

Method 6010B: Due to sample matrix effect on the internal standard (ISTD), a dilution was required for the following sample: B-G57L
(140-23190-4).

Method 6010B SEP: The method blank for preparation batch 140-51550 and 140-51581 contained Iron above the reporting limit (RL). The
following samples, 23190-1, 23190-3, 23190-4, 23190-5, 23190-6, 23190-7, 23190-8 and 23190-9 associated with this method blank did
not contain the target compound; therefore, re-extraction and/or re-analysis of samples were not performed.

Method 6010B SEP: The following sample was diluted to bring the concentration of target analyte, calcium, within the calibration range:
B-AP-1 (140-23190-1). Elevated reporting limits (RLs) are provided.

Method 6010B SEP: The following samples were diluted to bring the concentration of target analyte, sodium, within the calibration range:
B-AP-1 (140-23190-1), B-G52S (140-23190-2), B-G54L (140-23190-3), B-G57L (140-23190-4), B-G57S (140-23190-5), B-G62L
(140-23190-6), B-G53S (140-23190-7), B-G02S (140-23190-8) and B-GO2L (140-23190-9). Elevated reporting limits (RLs) are provided.

Method 6010B SEP: The method blank for preparation batch 140-51449 and 140-51455 and analytical batch 140-51720 contained Iron
above the reporting limit (RL). Associated sample 23190-2 was not re-extracted and/or re-analyzed because results were greater than

Eurofins TestAmerica, Knoxville
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Electronic Filing: Received, 85%’5&9?‘5%’ 12/2024 **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Job ID: 140-23190-1 (Continued)
Laboratory: Eurofins TestAmerica, Knoxville (Continued)
10X the value found in the method blank.

Method 6010B SEP: The method blank for preparation batch 140-51449 and 140-51455 contained Iron above the reporting limit (RL). The
following samples, 23190-1, 23190-4, 23190-6, 23190-9 associated with this method blank did not contain the target compound;
therefore, re-extraction and/or re-analysis of samples were not performed.

Method 6010B SEP: The following samples were diluted to bring the concentration of target analyte, sodium, within the calibration range:
B-G57L (140-23190-4) and B-G62L (140-23190-6). Elevated reporting limits (RLs) are provided.

Method 6010B SEP: The following samples were diluted to bring the concentration of target analyte, potassium, within the calibration
range: B-G52S (140-23190-2), B-G54L (140-23190-3), B-G57L (140-23190-4), B-G57S (140-23190-5), B-G62L (140-23190-6), B-G53S
(140-23190-7), B-G02S (140-23190-8) and B-G02L (140-23190-9). Elevated reporting limits (RLs) are provided.

Method 6010B SEP: The following samples were diluted due to the presence of titanium which interferes with Cobalt and Lead: B-G54L
(140-23190-3), B-G57L (140-23190-4), B-G57S (140-23190-5), B-G62L (140-23190-6) and B-G02L (140-23190-9). Elevated reporting
limits (RLs) are provided.

Method 6010B SEP: The following samples were diluted due to the presence of silicon which interferes with Arsenic, Lead and Selenium:
B-G54L (140-23190-3), B-G62L (140-23190-6), B-G53S (140-23190-7) and B-G02S (140-23190-8). Elevated reporting limits (RLs) are
provided.

Method 6010B SEP: The following samples were diluted due to the nature of the sample matrix: B-AP-1 (140-23190-1), B-G52S
(140-23190-2), B-G54L (140-23190-3), B-G57L (140-23190-4), B-G57S (140-23190-5), B-G62L (140-23190-6), B-G53S (140-23190-7),
B-G02S (140-23190-8) and B-G02L (140-23190-9). Elevated reporting limits (RLs) are provided for aluminum and calcium.

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

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

Eurofins TestAmerica, Knoxville
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Client: Golder Associates Inc. Job ID: 140-23190-1

Project/Site: Duck Creek Power Station - lllinois

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
140-23190-1 B-AP-1 Solid 05/17/21 11:45 05/21/21 09:20
140-23190-2 B-G52S Solid 05/18/21 11:30 05/21/21 09:20
140-23190-3 B-G54L Solid 05/18/21 15:30 05/21/21 09:20
140-23190-4 B-G57L Solid 05/19/21 10:40 05/21/21 09:20
140-23190-5 B-G57S Solid 05/19/21 10:48 05/21/21 09:20
140-23190-6 B-G62L Solid 05/19/21 14:00 05/21/21 09:20
140-23190-7 B-G53S Solid 05/19/21 16:15 05/21/21 09:20
140-23190-8 B-G02S Solid 05/20/21 09:40 05/21/21 09:20
140-23190-9 B-G02L Solid 05/20/21 10:30 05/21/21 09:20
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Client: Golder Associates Inc. Job ID: 140-23190-1

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-AP-1
Date Collected: 05/17/21 11:45
Date Received: 05/21/21 09:20

Lab Sample ID: 140-23190-1
Matrix: Solid
Percent Solids: 58.9

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

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum ND 68 11 mg/Kg wt 07/02/21 08:00 07/13/21 11:26 4
Arsenic ND 34 0.88 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Calcium 4600 1700 13 mg/Kg zt 07/02/21 08:00 07/13/21 11:26 4
Cobalt ND 17 0.31 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Iron ND 34 20 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Lead ND 34 0.75 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Lithium ND 17 1.0 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Manganese 0.40 5.1 0.21 mg/Kg  07/02/21 08:00 07/13/21 11:26 4
Molybdenum 0.64 J 14 0.56 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Potassium ND 1700 180 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Sodium ND 1700 880 mg/Kg xt  07/02/21 08:00 07/13/21 11:26 4
Selenium ND 34 1.2 mg/Kg xt 07/02/21 08:00 07/13/21 11:26 4
Method: 6010B SEP - SEP Metals (ICP) - Step 2

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 10 J 51 8.2 mg/Kg 2t 07/02/21 14:02 07/13/21 13:23 3
Arsenic ND 25 0.66 mg/Kg £t 07/02/21 14:02 07/13/21 13:23 3
Calcium 12000 1300 11 mg/Kg £t 07/02/21 14:02 07/13/21 13:23 3
Cobalt ND 13 0.32 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Iron ND 25 15 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Lead ND 25 0.56 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Lithium ND 13 0.76 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Manganese 7.7 3.8 1.4 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Molybdenum ND 10 0.42 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Potassium ND 1300 130 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Selenium ND 25 0.87 mg/Kg wt 07/02/21 14:02 07/13/21 13:23 3
Method: 6010B SEP - SEP Metals (ICP) - Step 3

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 28 17 3.6 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Arsenic ND 0.85 0.22 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Calcium 4300 420 2.5 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Cobalt ND 4.2 0.076 mg/Kg 1x 07/07/21 08:00 07/14/21 12:01 1
Iron 240 8.5 4.9 mg/Kg 1x 07/07/21 08:00 07/14/21 12:01 1
Lead ND 0.85 0.19 mg/Kg 1x 07/07/21 08:00 07/14/21 12:01 1
Lithium ND 4.2 0.25 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Manganese 28 1.3 0.046 mg/Kg & 07/07/21 08:00 07/14/21 12:01 1
Molybdenum 0.27 3.4 0.14 mg/Kg & 07/07/21 08:00 07/14/21 12:01 1
Potassium ND 420 44 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Sodium 9700 420 220 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Selenium 1.6 0.85 0.29 mg/Kg xt 07/07/21 08:00 07/14/21 12:01 1
Method: 6010B SEP - SEP Metals (ICP) - Step 4

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 26 17 2.7 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
Arsenic ND 0.85 0.37 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
Calcium 9200 420 3.7 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
Cobalt ND 4.2 0.090 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
Iron 110 8.5 4.9 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
Lead ND 0.85 0.19 mg/Kg xt 07/08/21 08:00 07/14/21 13:59 1
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-AP-1
Date Collected: 05/17/21 11:45
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte Result Qualifier
Lithium ND
Manganese 22
Molybdenum 0.22 J
Potassium ND

Sodium 1300
Selenium ND

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

Analyte Result Qualifier
Aluminum 64 J
Arsenic ND
Calcium 58000 B
Cobalt ND

Iron ND
Lead ND
Lithium 53 J
Manganese 10 J
Molybdenum ND
Potassium 4300 JB
Selenium ND

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

Analyte Result Qualifier
Aluminum 61
Arsenic 0.28 J
Calcium 89000
Cobalt ND
Iron 280
Lead 0.72 J
Lithium 0.99 J
Manganese 21
Molybdenum 024 J
Potassium 140 J
Sodium 39000
Selenium 3.0

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

Analyte Result Qualifier
Aluminum 37
Arsenic 0.34 JB
Calcium 26000
Cobalt ND
Iron 43
Lead ND
Lithium ND
Manganese 3.0
Molybdenum ND
Potassium 150 J
Sodium 5700
Selenium ND

RL
4.2
1.3
34
420
420
0.85

RL
250
13
6400
64
130
13
64
19
51
6400
13

RL
17
0.85
2100
4.2
8.5
0.85
4.2
1.3
34
420
2100
0.85

RL
17
0.85
4200
4.2
8.5
0.85
4.2
1.3
3.4
420
420
0.85
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MDL
0.25
0.22
0.14

44
220
0.80

MDL
40
3.2
19
1.0
75
2.8
3.7
31
21
720
4.4

MDL
2.7
0.25
18
0.078
49
0.19
0.25
0.42
0.17
44
1100
0.29

MDL
2.7
0.22
44
0.044
7.0
0.19
0.25
0.19
0.14
17

73
0.29

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-1
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Matrix: Solid
Percent Solids: 58.9

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed Dil Fac
07/14/21 13:59
07/14/21 13:59
07/14/21 13:59
07/14/21 13:59
07/14/21 13:59
07/14/21 13:59

JEE R I U U U

Analyzed Dil Fac
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50
07/15/21 13:50

(SN, IS, BNNG, NI S ) NN, IS, BN S, RIS ) IS, B¢,

Analyzed Dil Fac
07/15/21 15:49
07/15/21 15:49
07/15/21 18:07
07/15/21 15:49
07/15/21 15:49
07/15/21 15:49
07/15/21 15:49
07/15/21 15:49
07/15/21 15:49
07/15/21 15:49
07/15/21 18:07
07/15/21 15:49

a0l 2 A A A A g .

Analyzed Dil Fac
07/17/21 14:56
07/17/21 14:56
07/17/21 13:02 1
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
07/17/21 14:56
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Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-AP-1
Date Collected: 05/17/21 11:45
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
230
0.61
200000
ND
680
0.72
6.3

93

1.4
4500
56000
4.6

Result
300
ND
290000
0.17
710
1.7
29

90

1.4
160
280
8.0

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
9.0
0.66
37000
0.1
590
0.81
0.46
82

1.5
190
140
8.6

Qualifier

Qualifier

Qualifier
J
JB

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
66
3.3
1700
8.3
33
25
8.3
25
6.6
830
830
25

RL
17
0.85
4200
4.2
8.5
0.85
4.2
1.3
34
420
420
0.85
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
8.3
0.48
290
0.079
13
0.36
0.50
1.0
0.18
40
59
0.73

MDL
2.7
0.22
44
0.044
7.0
0.19
0.25
0.19
0.14
17

73
0.29

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-1
Matrix: Solid
Percent Solids: 58.9

D
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Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 14:44
07/07/21 14:44
07/07/21 16:53
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44
07/07/21 14:44

Analyzed
07/18/21 12:53
07/18/21 12:53
07/18/21 11:05
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53
07/18/21 12:53

Dil Fac
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Dil Fac
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Dil Fac
1

N
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G52S
Date Collected: 05/18/21 11:30
Date Received: 05/21/21 09:20

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

28
ND
780
ND
ND
ND
ND
7.3
ND
ND
ND
ND

6.3
ND
18000
0.55
500
1"
ND
100
ND
ND
ND

55
21
6.7
11

11000
ND
0.20

98
ND
ND

6500
0.41

120
0.56
37000
14
7400
14

J

JB

J

J
B

J

J

J

RL
47
2.3
1200
12
23
23
12
3.5
9.3
1200
1200
23

RL
35
1.7
870
8.7
17
1.7
8.7
2.6
7.0
870
1.7

RL
12
0.58
290
29
5.8
0.58
2.9
0.87
2.3
290
290
0.58

RL
12
0.58
290
29
5.8
0.58
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MDL
7.5
0.61
8.9
0.21
14
0.51
0.70
0.14
0.38
120
610
0.79

MDL
5.6
0.45
7.7
0.22
10
0.38
0.52
0.98
0.29
91
0.59

MDL
24
0.15
1.7
0.052
34
0.13
0.17
0.031
0.096
30
150
0.20

MDL
1.9
0.26
2.6
0.062
34
0.13

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-2
Matrix: Solid
Percent Solids: 85.9

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

e RR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31
07/13/21 11:31

Analyzed
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28
07/13/21 13:28

Analyzed
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06
07/14/21 12:06

Analyzed
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04

Dil Fac

B A i e T T T T

Dil Fac

W W WWWwWwWwwwwow

Dil Fac

R\ U\ U A U U U U U G

Dil Fac

R | U U U Y
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G52S
Date Collected: 05/18/21 11:30
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier

0.92
340
ND
ND
580
ND

140
7.5
11000
ND
270
ND
2.7
40
ND
3000
ND

1300
4.4
18000
2.0
4900
3.9
3.0

58

ND
250
21000
ND

23000
1.7
5800
2.2
5500
2.6
8.0
100
ND
8900
7900
ND

J

J
J
B

JB

B

RL
29
0.87
2.3
290
290
0.58

RL
170
8.7
4400
44
87
8.7
44
13
35
4400
8.7

RL
12
0.58
290
2.9
5.8
0.58
29
0.87
23
290
1500
0.58

RL
120
0.58
2900
29
5.8
0.58
2.9
0.87
23
580
290
0.58
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MDL
0.17
0.15

0.096
30
150
0.55

MDL
27
2.2
13
0.70
51
1.9
2.6
22
1.5
500
3.0

MDL
1.9
0.17
24
0.054
3.4
0.13
0.17
0.29
0.12
30
760
0.20

MDL
19
0.15
30
0.030
4.8
0.13
0.17
0.13
0.096
23

50
0.20

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-2
Matrix: Solid
Percent Solids: 85.9

[oSNR e o IR Bk S B JiE e I Sk o IR JE o S e il w ES TR o N o S o JAE o TN o R O JHE Tk © TS I ¢ 2 = |

[STERC Lo SR o S ¢ SR S SNk o T ¢ T S Nk © S o S ¢ 3 = |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04
07/14/21 14:04

Analyzed
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55
07/17/21 12:08
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55
07/15/21 13:55

Analyzed
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 15:55
07/15/21 18:12
07/15/21 15:55

Analyzed
07/17/21 13:07
07/17/21 15:01
07/17/21 13:07
07/17/21 15:01
07/17/21 15:01
07/17/21 15:01
07/17/21 15:01
07/17/21 15:01
07/17/21 15:01
07/17/21 16:45
07/17/21 15:01
07/17/21 15:01

Dil Fac

JEE R I U U U

Dil Fac

(S04, NS, BNNG, BRSNS, IS, RIS, BN S) NG, B¢,

Dil Fac

- 01 = a2 4 A A A A

Dil Fac
10

1
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N
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G52S
Date Collected: 05/18/21 11:30
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
25000
16
90000
7.3
29000
31

15
750
ND
12000
36000
0.41

10B - Metals (ICP)
Result
2500
14
40000
5.0
20000
28
4.7
460
0.45
620
72
ND

10B - SEP Metals (ICP) - Total
Result
11000
20
83000
5.3
24000
27

11
530
0.54
7600
4000
ND

Qualifier

Qualifier

Qualifier

B

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
43
22
540
54
22
1.6
54
1.6
4.3
540
540
1.6

RL
120
1.2
2900
29
5.8
1.2
29
0.87
23
580
290
1.2
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
54
0.31
95
0.052
8.5
0.24
0.32
0.67
0.12
26
39
0.47

MDL
19
0.30
30
0.030
4.8
0.26
0.17
0.13
0.096
23

50
0.40

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-2
Matrix: Solid
Percent Solids: 85.9

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49
07/07/21 14:49

Analyzed
07/18/21 11:10
07/18/21 15:06
07/18/21 11:10
07/18/21 12:58
07/18/21 12:58
07/18/21 15:06
07/18/21 12:58
07/18/21 12:58
07/18/21 12:58
07/18/21 15:06
07/18/21 12:58
07/18/21 15:06

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac

R U U (U U U U U U U (UL U (L G

Dil Fac
10
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
ND
ND

1400 B
ND
ND
ND
ND
16
ND
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
10 J
ND

2300

0.72 J
170
2.6
ND
63
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
190
0.85
91 J
0.51 J
4000
ND
0.25 J
68 B
0.13 J
ND

10000
0.22 J

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

Result Qualifier
1700
0.85
5700
24 J
5500
7.8

RL MDL
48 7.7
24 0.62
1200 9.1
12 0.22
24 14
24 0.53
12 0.72
3.6 0.15
9.6 0.39
1200 120
1200 620
24 0.82
RL MDL
36 5.8
1.8 0.47
900 7.9
9.0 0.23
18 10
1.8 0.40
9.0 0.54
27 1.0
7.2 0.30
900 94
1.8 0.61
RL MDL
12 25
0.60 0.16
300 1.8
3.0 0.054
6.0 3.5
0.60 0.13
3.0 0.18
0.90 0.032
24 0.098
300 31
300 160
0.60 0.20
RL MDL
12 1.9
0.60 0.26
300 2.6
3.0 0.064
6.0 3.5
0.60 0.13
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-3

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

e RR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Matrix: Solid
Percent Solids: 83.3

Analyzed Dil Fac
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36
07/13/21 11:36

B A i e T T T T

Analyzed Dil Fac
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33
07/17/21 11:04
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33
07/13/21 13:33

W W WWWwWwWwwwwow

Analyzed Dil Fac
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10
07/14/21 12:10

R\ U\ U A U U U U U G

Analyzed Dil Fac
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09

07/14/21 14:09

R | U U U Y

Eurofins TestAmerica, Knoxville
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
29
140
0.19
ND
1600
ND

Qualifier
J

J

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result
160
ND
8000
ND
ND
ND
31
12
ND
2800
ND

Qualifier
J

B

JB

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
5300
1.4
3900
2.2
6700
3.8
5.0

66

ND
750
38000
ND

Qualifier

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
30000
2.2
1500
1.2
4900
3.0
15

41
ND
15000
7600
ND

Qualifier

B

RL
3.0
0.90
24
300
300
0.60

RL
180
9.0
4500
45
90
9.0
45
13
36
4500
9.0

RL
12
0.60
300
3.0
6.0
0.60
3.0
0.90
24
300
1500
0.60

RL
120
1.2
300
6.0
6.0
1.2
3.0
0.90
24
1500
300
1.2
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MDL
0.18
0.16

0.098
31
160
0.56

MDL
28
2.3
13
0.72
53
2.0
2.6
22
1.5
510
3.1

MDL
1.9
0.18
25
0.055
3.5
0.13
0.18
0.30
0.12
31
780
0.20

MDL
19
0.31
3.1
0.062
4.9
0.26
0.18
0.13
0.098
60

52
0.41

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-3
Matrix: Solid
Percent Solids: 83.3

[oSNR e o IR Bk S B JiE e I Sk o IR JE o S e il w ES SR o N o S o JAE o N o N o JHE  JHE © TS Ik 2 = |

[STERC Lo SR o I 6 SR S Sk o S ¢ T S Nk © S o S ¢ I = |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09
07/14/21 14:09

Analyzed
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01
07/15/21 14:01

Analyzed
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 16:00
07/15/21 18:17
07/15/21 16:00

Analyzed
07/17/21 13:12
07/17/21 16:50
07/17/21 15:06
07/17/21 16:50
07/17/21 15:06
07/17/21 16:50
07/17/21 15:06
07/17/21 15:06
07/17/21 15:06
07/17/21 16:55
07/17/21 15:06
07/17/21 16:50

Dil Fac

JEE R I U U U

Dil Fac

(S04, NS, BNNG, NI S ) NN, IS, RIS, RIS ) NG, B¢, ]

Dil Fac

- 01 = a2 4 A A A A

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
38000
5.4
23000
7.0
21000
17
26
400
0.31 J
19000
57000
0.22 J

Result Qualifier

8500
3.4
45000
5.9
16000
13
1"
550

0.23 J
1500

77 J
ND

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
35000
53 B
21000
8.0
20000
23
25
320
0.46 J
20000
4900
ND

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
44
2.2
550
55
22
16
55
16
4.4
550
550
1.6

RL
120
0.60
3000
6.0
6.0
1.2
3.0
0.90
24
1500
300
0.60

Page 16 of 81

MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
55
0.32
96
0.052
8.6
0.24
0.33
0.68
0.12
26
39
0.48

MDL
19
0.16
31
0.062
4.9
0.26
0.18
0.13
0.098
60

52
0.20

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-3
Matrix: Solid
Percent Solids: 83.3

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54
07/07/21 14:54

Analyzed
07/18/21 11:15
07/18/21 13:03
07/18/21 11:15
07/18/21 15:12
07/18/21 13:03
07/18/21 15:12
07/18/21 13:03
07/18/21 13:03
07/18/21 13:03
07/18/21 15:17
07/18/21 13:03
07/18/21 13:03

Dil Fac
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Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57L
Date Collected: 05/19/21 10:40
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
ND
ND

1600 B
ND
ND
ND
ND
0.25 J
ND
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
12 J
ND
730 J
ND
ND
ND
ND
3.8
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
340
1.0
8.8 J
23 J
750
0.15 J
0.23 J
67 B
ND
ND

13000
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

Result Qualifier
2600
2.2
2900
15 J
4600
4.5

RL
50
2.5
1300
13
25
25
13
3.8
10
1300
1300
25

RL
38
1.9
940
9.4
19
1.9
9.4
2.8
7.5
940
1.9

RL
13
0.63
310
3.1
6.3
0.63
31
0.94
25
310
630
0.63

RL
13
0.63
310
3.1
6.3
0.63

Page 17 of 81

MDL
8.0
0.65
9.5
0.23
15
0.55
0.75
0.16
0.41
130
650
0.85

MDL
6.0
0.49
8.3
0.24
1
0.41
0.56
1.1
0.31
98
0.64

MDL
2.6
0.16
1.9
0.056
3.6
0.14
0.19
0.034
0.10
33
330
0.21

MDL
2.0
0.28
2.8
0.066
3.6
0.14

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-4
Matrix: Solid
Percent Solids: 79.9

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O
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Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41
07/13/21 11:41

Analyzed
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38
07/13/21 13:38

Analyzed
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 12:15
07/14/21 15:47
07/14/21 12:15

Analyzed
07/14/21 14:14
07/14/21 14:14
07/14/21 14:14
07/14/21 14:14
07/14/21 14:14
07/14/21 14:14

Dil Fac
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Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57L
Date Collected: 05/19/21 10:40
Date Received: 05/21/21 09:20

Lab Sample ID: 140-23190-4
Matrix: Solid
Percent Solids: 79.9

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Lithium 24 J 31 0.19 mg/Kg £t 07/08/21 08:00 07/14/21 14:14 1
Manganese 50 0.94 0.16 mg/Kg 2t 07/08/21 08:00 07/14/21 14:14 1
Molybdenum 0.16 J 25 0.10 mg/Kg % 07/08/21 08:00 07/14/21 14:14 1
Potassium ND 310 33 mg/Kg  07/08/21 08:00 07/14/21 14:14 1
Sodium 1800 310 160 mg/Kg  07/08/21 08:00 07/14/21 14:14 1
Selenium ND 0.63 0.59 mg/Kg  07/08/21 08:00 07/14/21 14:14 1
Method: 6010B SEP - SEP Metals (ICP) - Step 5

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 120 J 190 29 mg/Kg xt 07/08/21 15:21 07/15/21 14:06 5
Arsenic ND 9.4 2.4 mg/Kg xt 07/08/21 15:21 07/15/21 14:06 5
Calcium 1900 JB 4700 14 mg/Kg xt 07/08/21 15:21 07/15/21 14:06 5
Cobalt ND 47 0.75 mg/Kg wt 07/08/21 15:21 07/15/21 14:06 5
Iron ND 94 55 mg/Kg wt 07/08/21 15:21 07/15/21 14:06 5
Lead ND 94 2.1 mg/Kg wt 07/08/21 15:21 07/15/21 14:06 5
Lithium 3.7 J 47 2.8 mg/Kg £ 07/08/21 15:21 07/15/21 14:06 5
Manganese 46 J 14 2.3 mg/Kg £t 07/08/21 15:21 07/15/21 14:06 5
Molybdenum ND 38 1.6 mg/Kg wt 07/08/21 15:21 07/15/21 14:06 5
Potassium 2900 JB 4700 530 mg/Kg w 07/08/21 15:21 07/15/21 14:06 5
Selenium ND 9.4 3.3 mg/Kg  07/08/21 15:21 07/15/21 14:06 5
Method: 6010B SEP - SEP Metals (ICP) - Step 6

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 7400 13 2.0 mg/Kg 2+ 07/09/21 08:00 07/15/21 16:04 1
Arsenic 21 0.63 0.19 mg/Kg  07/09/21 08:00 07/15/21 16:04 1
Calcium 580 310 2.6 mg/Kg 2+ 07/09/21 08:00 07/15/21 16:04 1
Cobalt 19 J 3.1 0.058 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Iron 6900 6.3 3.6 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Lead 2.7 0.63 0.14 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Lithium 6.4 3.1 0.19 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Manganese 46 0.94 0.31 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Molybdenum ND 25 0.12 mg/Kg xt 07/09/21 08:00 07/15/21 16:04 1
Potassium 630 310 33 mg/Kg 1x 07/09/21 08:00 07/15/21 16:04 1
Sodium 44000 1600 810 mg/Kg 1x 07/09/21 08:00 07/15/21 18:22 5
Selenium ND 0.63 0.21 mg/Kg 1x 07/09/21 08:00 07/15/21 16:04 1
Method: 6010B SEP - SEP Metals (ICP) - Step 7

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum 33000 130 20 mg/Kg zx 07/12/21 08:00 07/17/21 13:17 10
Arsenic 21 B 0.63 0.16 mg/Kg % 07/12/21 08:00 07/17/21 15:11 1
Calcium 3800 3100 33 mg/Kg zx 07/12/21 08:00 07/17/21 13:17 10
Cobalt 13 J 6.3 0.065 mg/Kg 2+ 07/12/21 08:00 07/17/21 17:00 2
Iron 4800 6.3 5.1 mg/Kg # 07/12/21 08:00 07/17/21 15:11 1
Lead 3.7 1.3 0.28 mg/Kg  07/12/21 08:00 07/17/21 17:00 2
Lithium 10 3.1 0.19 mg/Kg xt 07/12/21 08:00 07/17/21 15:11 1
Manganese 76 0.94 0.14 mg/Kg xt 07/12/21 08:00 07/17/21 15:11 1
Molybdenum ND 25 0.10 mg/Kg xt 07/12/21 08:00 07/17/21 15:11 1
Potassium 14000 1600 63 mg/Kg wt 07/12/21 08:00 07/17/21 17:05 5
Sodium 12000 310 54 mg/Kg wt 07/12/21 08:00 07/17/21 15:11 1
Selenium ND 0.63 0.21 mg/Kg wt 07/12/21 08:00 07/17/21 15:11 1
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57L
Date Collected: 05/19/21 10:40
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
43000
7.4
11000
6.9
17000
1"

23
250
0.16
17000
70000
ND

Result
18000
5.7
4700
5.6
14000
8.9

13
140
0.20
910
80

ND

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
71000
9.5
18000
8.5
22000
17

26
290
0.41
24000
12000
ND

Qualifier

Qualifier

Qualifier

B

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
49
24
610
6.1
24
1.8
6.1
1.8
4.9
610
610
1.8

RL
130
1.3
3100
6.3
13
1.3
6.3
1.9
5.0
1600
630
1.3
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
6.1
0.35
110
0.058
9.6
0.27
0.36
0.75
0.13
29
44
0.53

MDL
20
0.33
33
0.065
10
0.28
0.38
0.28
0.21
63
110
0.43

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-4
Matrix: Solid
Percent Solids: 79.9

D

EO TN o TN o N o IR o JHE o T o JHE o S o SN o Nk o JE o 3 v |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59
07/07/21 14:59

Analyzed
07/18/21 11:20
07/18/21 16:22
07/18/21 11:20
07/18/21 16:22
07/18/21 16:22
07/18/21 16:22
07/18/21 16:22
07/18/21 16:22
07/18/21 16:22
07/18/21 15:22
07/18/21 16:22
07/18/21 16:22

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

ND
ND
800
ND
ND
ND
ND
16
ND
ND
ND
ND

7.4
ND
3600
ND
26
0.95
0.57
88
ND
ND
ND

76
ND
10
1.7
1000
ND
0.18
200
ND
ND
9400
0.21

440
0.63
14000
1.2
6300
6.0

JB

J

J

RL
48
24
1200
12
24
24
12
3.6
9.5
1200
1200
24

RL
36
1.8
890
8.9
18
1.8
8.9
27
71
890
1.8

RL
12
0.59
300
3.0
5.9
0.59
3.0
0.89
24
300
300
0.59

RL
12
0.59
300
3.0
5.9
0.59
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MDL
7.6
0.62
9.0
0.21
14
0.52
0.71
0.15
0.39
120
620
0.81

MDL
57
0.46
7.8
0.22
10
0.39
0.53
1.0
0.29
93
0.61

MDL
25
0.15
1.8
0.053
34
0.13
0.18
0.032
0.097
31
150
0.20

MDL
1.9
0.26
2.6
0.063
34
0.13

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-5
Matrix: Solid
Percent Solids: 84.2

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

e RR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45
07/13/21 11:45

Analyzed
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21
07/17/21 11:09
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21
07/13/21 14:21

Analyzed
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20
07/14/21 12:20

Analyzed
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18

Dil Fac

B A i e T T T T

Dil Fac

W W WWWwWwWwwwwow

Dil Fac
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Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier

0.89
240
ND
ND
1200
ND

330
ND
13000
ND
ND
ND
ND
17
ND
3000
ND

3500
24
5500
2.2
8000
3.5
5.3
100
ND
540
28000
ND

33000
2.2
2100
0.93
4500
3.2

13

46

ND
18000
7400
ND

J

JB

B

RL
3.0
0.89
24
300
300
0.59

RL
180
8.9
4500
45
89
8.9
45
13
36
4500
8.9

RL
12
0.59
300
3.0
5.9
0.59
3.0
0.89
24
300
1500
0.59

RL
120
0.59
300
5.9
5.9
1.2
3.0
0.89
24
1500
300
0.59
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MDL
0.18
0.15

0.097
31
150
0.56

MDL
28
2.3
13
0.71
52
2.0
2.6
22
1.5
500
3.1

MDL
1.9
0.18
25
0.055
3.4
0.13
0.18
0.30
0.12
31
770
0.20

MDL
19
0.15
3.1
0.062
4.9
0.26
0.18
0.13
0.097
59

51
0.20

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-5
Matrix: Solid
Percent Solids: 84.2

EoSNR e o R Bk S SR Tk e M JE o IR S JE o JE e il w ES TR o N o S o JAE o TN S U S JHE TS © Tk © Ik ¢ 2 = |

[STERC IR o SR o R ¢ SR S Ik o M C I S JE Sk o i e Il w |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18
07/14/21 14:18

Analyzed
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11
07/15/21 14:11

Analyzed
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 16:09
07/15/21 18:27
07/15/21 16:09

Analyzed
07/17/21 13:22
07/17/21 15:16
07/17/21 15:16
07/17/21 17:09
07/17/21 15:16
07/17/21 17:09
07/17/21 15:16
07/17/21 15:16
07/17/21 15:16
07/17/121 17:14
07/17/21 15:16
07/17/21 15:16

Dil Fac

JEE R I U U U

Dil Fac
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Dil Fac
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Dil Fac
10

GRS ) BT G GG  SNE \)

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier

37000
5.2
39000
6.0
20000
14

20
700
ND
21000
46000
0.21

10B - Metals (ICP)

Result Qualifier

7700
3.2
28000
5.8
25000
12

1"
570
ND
1800
7

ND

10B - SEP Metals (ICP) - Total

Result Qualifier

25000
5.7
41000
5.8
17000
14

17
520
0.29
20000
5700
ND

B

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
45
22
560
5.6
22
1.7
5.6
1.7
4.5
560
560
1.7

RL
120
0.59
3000
3.0
5.9
0.59
3.0
0.89
24
1500
300
0.59
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
5.6
0.33
99
0.054
8.9
0.25
0.34
0.70
0.12
27
40
0.49

MDL
19
0.15
31
0.031
4.9
0.13
0.18
0.13
0.097
59

51
0.20

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-5
Matrix: Solid
Percent Solids: 84.2

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04
07/07/21 15:04

Analyzed
07/18/21 11:24
07/18/21 13:14
07/18/21 11:24
07/18/21 13:14
07/18/21 13:14
07/18/21 13:14
07/18/21 13:14
07/18/21 13:14
07/18/21 13:14
07/18/21 15:26
07/18/21 13:14
07/18/21 13:14

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac

R U U (U U U U U U IS G UL U G G

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G62L
Date Collected: 05/19/21 14:00
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
ND
ND

1800 B
ND
ND
ND
ND
ND
ND
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
14 J
ND
600 J
ND
ND
1.6 J
ND
ND
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
400
0.79
8.8 J
14 J
1000
5.0
0.20 J
47 B
ND
34 J

14000
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

Result Qualifier
3100
1.0
140 J
3.9
4900
8.5

RL MDL
52 8.4
26 0.68
1300 10
13 0.24
26 15
26 0.58
13 0.79
3.9 0.16
10 0.43
1300 140
1300 680
2.6 0.89
RL MDL
39 6.3
20 0.51
980 8.6
9.8 0.25
20 1
20 0.43
9.8 0.59
29 1.1
7.9 0.32
980 100
2.0 0.67
RL MDL
13 2.8
0.65 0.17
330 2.0
3.3 0.059
6.5 3.8
0.65 0.14
3.3 0.20
0.98 0.035
2.6 0.1
330 34
650 340
0.65 0.22
RL MDL
13 21
0.65 0.29
330 2.9
3.3 0.069
6.5 3.8
0.65 0.14
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-6

FO TN e o B e Sk S Bk ¢ S o Bk e kS Ik ¢ S e I v | LEOE L O OLE 3 L o3 4t 3 4t 3 O

EO TN o JNE o TN o IR o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Matrix: Solid
Percent Solids: 76.4

Analyzed Dil Fac
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50
07/13/21 11:50

B i o T T T

Analyzed Dil Fac
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26
07/13/21 14:26

W W WWWwWwWwwwowow

Analyzed Dil Fac
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 12:25
07/14/21 15:52
07/14/21 12:25

A N = 2 A a4 A

Analyzed Dil Fac
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23

07/14/21 14:23

R | U U U Y

Eurofins TestAmerica, Knoxville

7/20/2021



Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G62L
Date Collected: 05/19/21 14:00
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese

Molybdenum

Potassium
Sodium
Selenium

Result Qualifier

3.4
21
0.20 J
68 J
2300
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier

84 J

ND

55 JB

ND

67 JB

ND

35 J

35 J

ND
2800 JB

ND

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

Analyte Result Qualifier
Aluminum 10000
Arsenic 1.2
Calcium 73 J
Cobalt 23 J
Iron 7300
Lead 2.6
Lithium 6.7
Manganese 26
Molybdenum ND
Potassium 1300
Sodium 49000
Selenium ND

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

Analyte Result Qualifier
Aluminum 30000
Arsenic 20 B
Calcium 580
Cobalt 0.95 J
Iron 5200
Lead 21
Lithium 20
Manganese 35
Molybdenum ND
Potassium 12000
Sodium 8200
Selenium ND

RL
3.3
0.98
26
330
330
0.65

RL
200
9.8
4900
49
98
9.8
49
15
39
4900
9.8

RL
13
0.65
330
3.3
6.5
0.65
3.3
0.98
2.6
330
1600
0.65

RL
130
1.3
330
6.5
6.5
1.3
3.3
0.98
2.6
650
330
1.3
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MDL
0.20
0.17
0.11

34
170
0.62

MDL
31
2.5
14
0.79
58
2.2
29
24
1.6
560
34

MDL
21
0.20
2.8
0.060
3.8
0.14
0.20
0.33
0.13
34
850
0.22

MDL
21
0.34
34
0.068
54
0.29
0.20
0.14
0.1
26
56
0.45

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Lab Sample ID: 140-23190-6
Matrix: Solid

[oSNR e o IR Bk S B Sk e I JE o IR S JE o S e il w [STNEC IR o R e Sk o B ¢ Ik ° SRS Ik e JEE Ik o ) =

[SSERC IR o SR o R ¢ SR S Ik e I C I S JE Sk o I e Il w |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23
07/14/21 14:23

Analyzed
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16
07/15/21 14:16

Analyzed
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 16:14
07/15/21 18:31
07/15/21 16:14

Analyzed
07/17/21 13:26
07/17/21 17:19
07/17/21 15:21
07/17/21 17:19
07/17/21 15:21
07/17/21 17:19
07/17/21 15:21
07/17/21 15:21
07/17/21 15:21
07/17/121 17:19
07/17/121 15:21
07/17/121 17:19

Percent Solids: 76.4

Dil Fac

JEE R I U U U

Dil Fac

[$ NN, IS, BNNG, NI S ) NN, IS, RIS, RIS, NG, BNG)]

Dil Fac

- U1 = a2 A A A A A

Dil Fac
10

N =2 N =2 2 apN N

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G62L
Date Collected: 05/19/21 14:00
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
44000
5.0
3200
8.5
19000
20
34
91
0.20 J
16000
74000
ND

Result Qualifier
16000
3.3
1800
7.9
14000
14
14
59
032 J
1800
56 J
ND

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
48000
49 B
3400
9.2
16000
22
34
87
0.39 J
19000
3700
ND

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
51
2.6
640
6.4
26
1.9
6.4
1.9
5.1
640
640
1.9

RL
130
0.65
3300
6.5
6.5
1.3
3.3
0.98
26
1600
330
0.65
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
6.4
0.37
110
0.062
10
0.28
0.39
0.80
0.14
31
46
0.56

MDL
21
0.17
34
0.068
54
0.29
0.20
0.14
0.1
65
56
0.22

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-6
Matrix: Solid
Percent Solids: 76.4

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09
07/07/21 15:09

Analyzed
07/18/21 11:29
07/18/21 13:19
07/18/21 11:29
07/18/21 15:31
07/18/21 13:19
07/18/21 15:31
07/18/21 13:19
07/18/21 13:19
07/18/21 13:19
07/18/21 15:36
07/18/21 13:19
07/18/21 13:19

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac

R U (U (U U U U U U UL G UL UL G G

Dil Fac
10

=
A A Ul A AN AN O
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G53S
Date Collected: 05/19/21 16:15
Date Received: 05/21/21 09:20

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

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

Result Qualifier

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

ND
ND
620
ND
ND
ND
ND
11
ND
ND
ND
ND

10
ND
13000
ND
310
1.9
ND
150
ND
ND
ND

48
0.26
7.2
0.25
2200
ND
ND
40
ND
ND
6200
ND

190
0.25
44000
1.2
2200
5.3

JB

J

[

J

J

RL
45
2.3
1100
1
23
23
1"
3.4
9.1
1100
1100
23

RL
34
1.7
850
8.5
17
1.7
8.5
2.6
6.8
850
1.7

RL
1"
0.57
280
2.8
5.7
0.57
2.8
0.85
2.3
280
280
0.57

RL
1"
0.57
280
2.8
5.7
0.57
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MDL
7.3
0.59
8.6
0.20
13
0.50
0.68
0.14
0.37
120
590
0.77

MDL
55
0.44
7.5
0.21
9.9
0.37
0.51
0.95
0.28
89
0.58

MDL
24
0.15
1.7
0.051
3.3
0.12
0.17
0.031
0.093
30
150
0.19

MDL
1.8
0.25
2.5
0.060
3.3
0.12

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-7
Matrix: Solid
Percent Solids: 88.0

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O

EO TN o TN o TN o IR o JHE o T o JHE o S o SN o Nk o Tk o 3 w |

feRR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55
07/13/21 11:55

Analyzed
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31
07/17/21 11:14
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31
07/13/21 14:31

Analyzed
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30
07/14/21 12:30

Analyzed
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28

Dil Fac

B i e T T T T

Dil Fac

W W WWWwWwWwwwwow

Dil Fac

[\ U\ U A U U U U U G

Dil Fac

R | U U U Y

Eurofins TestAmerica, Knoxville

7/20/2021



Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G53S
Date Collected: 05/19/21 16:15
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
12 J
200
011 J
ND
770
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
92 J
ND

12000 B
ND
ND
ND
ND
12 J
ND

2800 JB
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
1700
2.6
8900
16 J
5700
2.0
3.6
63
0.37 J
380
19000
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
26000
21 B
2000
0.28 J
3200
2.6
10
27
ND
16000
5200
ND

RL
2.8
0.85
2.3
280
280
0.57

RL
170
8.5
4300
43
85
8.5
43
13
34
4300
8.5

RL
1
0.57
280
2.8
5.7
0.57
2.8
0.85
23
280
1400
0.57

RL
110
1.1
280
2.8
5.7
1.1
2.8
0.85
2.3
1400
280
1.1
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MDL
0.17
0.15

0.093
30
150
0.53

MDL
27
2.2
12
0.68
50
1.9
25
21
1.4
480
3.0

MDL
1.8
0.17
24
0.052
3.3
0.12
0.17
0.28
0.1
30
740
0.19

MDL
18
0.30
3.0
0.030
4.7
0.25
0.17
0.12
0.093
57

49
0.39

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-7

EoSNR e o IR Bk * B Tk e I ¢ JE o IR S JE o S e il w ES SR o N o S o JAE o N o N o JHE  JHE © TS Ik 2 = |

[SSERC IR o SR o I ¢ SR S Ik o M C I S HE ik o I e Il = |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Matrix: Solid
Percent Solids: 88.0

Analyzed Dil Fac
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28
07/14/21 14:28

07/14/21 14:28

JEE R I U U U

Analyzed Dil Fac
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21
07/15/21 14:21

(S04, NS, BNNG, NI S ) NN, IS, RIS, RIS ) NG, B¢, ]

Analyzed Dil Fac
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 16:19
07/15/21 18:47
07/15/21 16:19

- 01 2 a2 A A A A A

Analyzed Dil Fac
07/17/21 13:53 10
07/17/21 17:29 2
07/17/21 15:26
07/17/21 15:26
07/17/21 15:26
07/17/21 17:29
07/17/21 15:26
07/17/21 15:26
07/17/21 15:26
07/17/21 17:43
07/17/21 15:26
07/17/21 17:29

N = U1l = &4 a N = a

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G53S
Date Collected: 05/19/21 16:15
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
28000
5.2
80000
3.2
14000
12
15
500
0.48 J
19000
31000
ND

Result Qualifier
3800
3.5
63000
3.6 J
11000
7.8
6.6
420
0.46 J
1100
79 J
ND

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
7500
41 B
64000
3.0
11000

1"

10
400
0.55 J

13000
3400
ND

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
44
2.2
550
55
22
17
55
17
4.4
550
550
1.7

RL
110
1.1
2800
2.8
5.7
1.1
2.8
0.85
2.3
1400
280
1.1
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
55
0.32
97
0.053
8.7
0.24
0.33
0.68
0.12
26
40
0.49

MDL
18
0.30
30
0.030
4.7
0.25
0.17
0.12
0.093
57

49
0.39

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-7
Matrix: Solid
Percent Solids: 88.0

D

EO TN o T o N o IR o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14
07/07/21 15:14

Analyzed
07/18/21 11:43
07/18/21 15:57
07/18/21 11:43
07/18/21 13:24
07/18/21 13:24
07/18/21 15:57
07/18/21 13:24
07/18/21 13:24
07/18/21 13:24
07/18/21 16:02
07/18/21 13:24
07/18/21 15:57

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac

R U (U (U U U U U U UL G UL UL G G

Dil Fac
10
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier

ND

ND
960 JB
ND

ND

ND

ND

35 J
ND

ND

ND

ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
23 J
ND
210 J
ND
210
5.6
ND
3.2
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
300
0.63
6.5 J
0.37 J
1700
0.20 J
0.19 J

15 B
ND
ND
9600
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

Result Qualifier
2700
0.83
2000
29 J
4200
9.8

RL
48
24
1200
12
24
24
12
3.6
9.6
1200
1200
24

RL
36
1.8
900
9.0
18
1.8
9.0
27
7.2
900
1.8

RL
12
0.60
300
3.0
6.0
0.60
3.0
0.90
24
300
300
0.60

RL
12
0.60
300
3.0
6.0
0.60
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MDL
7.7
0.62
9.1
0.22
14
0.53
0.72
0.15
0.39
120
620
0.82

MDL
5.8
0.47
7.9
0.23
10
0.40
0.54
1.0
0.30
94
0.61

MDL
25
0.16
1.8
0.054
3.5
0.13
0.18
0.032
0.098
31
160
0.20

MDL
1.9
0.26
2.6
0.064
3.5
0.13

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-8
Matrix: Solid
Percent Solids: 83.3

FO TN e o S e Sk S Bk ¢ S o Bk c Sk e Ik < S o 2 = | LEOE L O OLE 3 L o3 4t o3 It 3 O

EO TN o T o TN o R o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

e RR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10
07/13/21 12:10

Analyzed
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46
07/17/21 11:19
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46
07/13/21 14:46

Analyzed
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45
07/14/21 12:45

Analyzed
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43

Dil Fac

B A i e T T T T

Dil Fac

W W WWWwWwWwwwwow

Dil Fac

[\ U\ U U I U U U U G

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
3.9
36
ND
63 J
1100
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
100 J
ND
370 JB
ND
ND
ND
28 J
ND
ND

2600 JB
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
4100
0.94

140 J

14 J
4100
1.8
3.4
20
ND
680
30000
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
30000
20 B
1300
0.98 J
3800
31
14
30
ND
16000
6600
ND

RL
3.0
0.90
24
300
300
0.60

RL
180
9.0
4500
45
9
9.0
45
14
36
4500
9.0

RL
12
0.60
300
3.0
6.0
0.60
3.0
0.90
24
300
1500
0.60

RL
120
1.2
300
3.0
6.0
1.2
3.0
0.90
24
1500
300
1.2
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MDL
0.18
0.16

0.098
31
160
0.56

MDL
28
2.3
13
0.72
53
2.0
2.6
22
1.5
510
3.1

MDL
1.9
0.18
25
0.055
3.5
0.13
0.18
0.30
0.12
31
780
0.20

MDL
19
0.31
3.1
0.031
4.9
0.26
0.18
0.13
0.098
60

52
0.41

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-8

[oSNR e o IR Bk S B JiE e I Sk o IR JE o S e il w ES SR o N o S o JAE o N o N o JHE  JHE © TS Ik 2 = |

[STERC Lo SR o I 6 SR S Sk o S ¢ T S Nk © S o S ¢ I = |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Matrix: Solid
Percent Solids: 83.3

Analyzed Dil Fac
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43
07/14/21 14:43

07/14/21 14:43

JEE R I U U U

Analyzed Dil Fac
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35
07/15/21 14:35

(S04, NS, BNNG, NI S ) NN, IS, RIS, RIS ) NG, B¢, ]

Analyzed Dil Fac
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 16:34
07/15/21 18:52
07/15/21 16:34

- 01 = a2 4 A A A A

Analyzed Dil Fac
07/17/21 13:58 10
07/17/21 17:48 2
07/17/21 15:31
07/17/21 15:31
07/17/21 15:31
07/17/21 17:48
07/17/21 15:31
07/17/21 15:31
07/17/21 15:31
07/17/21 17:53
07/17/21 15:31
07/17/21 17:48

N = U1l = &4 aAa N = a
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 60
Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result
38000
4.4
4900
5.6
14000
21

24
110
ND
20000
47000
ND

10B - Metals (ICP)

Result
9700
2.3
3200
4.5
10000
15

9.9

67
0.18
1300
51

ND

10B - SEP Metals (ICP) - Total
Result
39000
3.8
5500
5.1
12000
19

19
100
0.27
17000
4600
ND

Qualifier

Qualifier

Qualifier

B

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
45
22
560
5.6
22
1.7
5.6
1.7
4.5
560
560
1.7

RL
120
0.60
3000
3.0
6.0
0.60
3.0
0.90
24
1500
300
0.60
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MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
5.6
0.33
99
0.054
8.9
0.25
0.34
0.70
0.12
27
40
0.49

MDL
19
0.16
31
0.031
4.9
0.13
0.18
0.13
0.098
60

52
0.20

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-8
Matrix: Solid
Percent Solids: 83.3

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o Tk o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19
07/07/21 15:19

Analyzed
07/18/21 11:48
07/18/21 13:30
07/18/21 11:48
07/18/21 13:30
07/18/21 13:30
07/18/21 13:30
07/18/21 13:30
07/18/21 13:30
07/18/21 13:30
07/18/21 16:07
07/18/21 13:30
07/18/21 13:30

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac

R U (U (U U U U U U UL G UL UL G G

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
ND
ND

1400 B
ND
ND
ND
ND
ND
ND
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
12 J
ND
2400
ND
ND
ND
ND
4.0
ND
ND
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
210
0.46 J
10 J
3.4
530
ND
0.24 J
360
0.22 J
ND
12000
ND

w

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

Result Qualifier
1800
2.7
5700
1.7 J
8400
5.8

RL MDL
51 8.2
2.6 0.67
1300 9.7
13 0.23
26 15
2.6 0.56
13 0.77
3.8 0.16
10 0.42
1300 130
1300 670
2.6 0.87
RL MDL
38 6.1
1.9 0.50
960 8.5
9.6 0.24
19 1
1.9 0.42
9.6 0.58
2.9 1.1
7.7 0.32
960 100
1.9 0.65
RL MDL
13 2.7
0.64 0.17
320 1.9
3.2 0.058
6.4 3.7
0.64 0.14
3.2 0.19
0.96 0.035
2.6 0.1
320 33
320 170
0.64 0.22
RL MDL
13 2.0
0.64 0.28
320 2.8
3.2 0.068
6.4 3.7
0.64 0.14
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-9

FO TN e o B e TNk S Bk ¢ S o Bk e Ik S Ik < S e 2 = | LEOE L O OLE 3 L o3 4t 3 4t 3 O

EO TN o TN o N o IR o JHE o JHE o JHE © S o SN o Nk o Tk o 3 w |

e RR e e A B -

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Matrix: Solid
Percent Solids: 78.1

Analyzed Dil Fac
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15
07/13/21 12:15

B i o T T T

Analyzed Dil Fac
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51
07/13/21 14:51

W W W WWwWwWwwwowow

Analyzed Dil Fac
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50
07/14/21 12:50

[\ U U U A I U U U U G

Analyzed Dil Fac
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48

07/14/21 14:48

R | U U U Y

Eurofins TestAmerica, Knoxville

7/20/2021



Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

Method: 6010B SEP - SEP Metals (ICP) - Step 4 (Continued)

Analyte
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
21 J
140
0.53 J
ND
1900
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Result Qualifier
140 J
ND

7500 B
ND
ND
ND
ND
22
ND

2800 JB
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
5000
1.9
3400

1.7 J

7400
2.7
4.6
78
ND
730
35000
ND

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
38000
22 B
3700
11 J
5900
3.9
1"
71
0.15 J
17000
10000
ND

RL
3.2
0.96
26
320
320
0.64

RL
190
9.6
4800
48
9%
9.6
48
14
38
4800
9.6

RL
13
0.64
320
3.2
6.4
0.64
3.2
0.96
2.6
320
1600
0.64

RL
130
0.64
3200
6.4
6.4
1.3
3.2
0.96
2.6
1600
320
0.64
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MDL
0.19
0.17
0.11

33
170
0.60

MDL
30
24
14
0.77
56
21
2.8
24
1.6
540
3.3

MDL
20
0.19
27
0.059
3.7
0.14
0.19
0.32
0.13
33
830
0.22

MDL
20
0.17
33
0.067
5.3
0.28
0.19
0.14
0.1
64
55
0.22

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Lab Sample ID: 140-23190-9
Matrix: Solid

[oSNR e o IR Bk S B JiE e I Sk o IR JE o S e il w ES SR o N o S o JAE o N o N o JHE  JHE © TS Ik 2 = |

[STERC Lo SR o I 6 SR S SNk o S ¢ TNk S Nk © S o J e I = |

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Prepared
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21
07/08/21 15:21

Prepared
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00
07/09/21 08:00

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48
07/14/21 14:48

Analyzed
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40
07/15/21 14:40

Analyzed
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 16:39
07/15/21 18:57
07/15/21 16:39

Analyzed
07/17/21 14:03
07/17/21 15:36
07/17/21 14:03
07/17/21 17:58
07/17/21 15:36
07/17/21 17:58
07/17/21 15:36
07/17/21 15:36
07/17/21 15:36
07/17/21 18:02
07/17/21 15:36
07/17/21 15:36

Percent Solids: 78.1

Dil Fac

JEE R I U U U

Dil Fac

(S04, NS, BNNG, NI S ) NN, IS, RIS, RIS ) NG, B¢, ]

Dil Fac

- 01 = a2 4 A A A A

Dil Fac
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Electronic Filing: Receiveﬂeﬁ)‘!%gﬁ‘9@@&‘1‘{]1'%2024 **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - Metals (ICP)

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
45000
7.2
24000
7.9
22000
12
18
670
0.90 J
20000
59000
ND

Result Qualifier
12000
5.6
21000
6.3
16000
1"
10
600
0.60 J
1300
92 J
ND

Method: 6010B - SEP Metals (ICP) - Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Result Qualifier
56000
84 B
38000
9.9
22000
18
19
700
1.0 J
24000
8200
ND

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

RL
49
25
620
6.2
25
1.9
6.2
1.9
4.9
620
620
1.9

RL
130
0.64
3200
6.4
6.4
1.3
3.2
0.96
26
1600
320
0.64

Page 34 of 81

MDL
1.6
0.13
0.74
0.023
4.1
0.11
0.15
0.052
0.082
26
130
0.17

MDL
6.2
0.36
110
0.059
9.7
0.27
0.37
0.77
0.14
30
44
0.54

MDL
20
0.17
33
0.067
5.3
0.28
0.19
0.14
0.11
64
55
0.22

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Lab Sample ID: 140-23190-9
Matrix: Solid
Percent Solids: 78.1

D

EO TN o TN o TN o IR o JHE o JHE o JHE o S o SN o Nk o JE o 3 w |

Prepared

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03
07/19/21 15:03

Analyzed
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24
07/07/21 15:24

Analyzed
07/18/21 11:53
07/18/21 13:35
07/18/21 11:53
07/18/21 16:11
07/18/21 13:35
07/18/21 16:11
07/18/21 13:35
07/18/21 13:35
07/18/21 13:35
07/18/21 16:17
07/18/21 13:35
07/18/21 13:35

Dil Fac

R\ U U U (U U U (UL U U (UL (UL (Y

Dil Fac
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Dil Fac
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Electronic Filing: Receipaéa Gilefescetliss Lirn{€024 **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

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

Prep: 3010A
SEP: Exchangeable

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
0.50
250

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

Prep: 3010A
SEP: Carbonate

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

RL
10
0.50
250
25
5.0
0.50
25
0.75
20
250
0.50

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

Prep: 3010A
SEP: Non-Crystalline

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
0.50
250

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

Prep: 3010A
SEP: Metal Hydroxide

Page 35 of 81

MDL
1.6
0.13
1.9
0.045
29
0.1
0.15
0.031
0.082
26
0.17
130

MDL
1.6
0.13
22
0.063
2.9
0.1
0.15
0.28
0.082
26
0.17

MDL
21
0.13
1.5
0.045
29
0.1
0.15
0.027
0.082
26
0.17
130

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receipaéa Gilefescetliss Lirn{€024 **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) - Step 4
Prep: 3010A
SEP: Metal Hydroxide

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

Method: 6010B SEP - SEP Metals (ICP) - Step 5
Prep: 3010A
SEP: Organic-Bound

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Method: 6010B SEP - SEP Metals (ICP) - Step 6
SEP: Acid/Sulfide

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

Method: 6010B SEP - SEP Metals (ICP) - Step 7
Prep: Residual

Analyte
Aluminum
Arsenic
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RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
0.50
250

RL
30
1.5
750
7.5
15
1.5
7.5
23
6.0
750
1.5

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
0.50
250

RL
10
0.50

MDL
1.6
0.22
22
0.053
29
0.1
0.15
0.13
0.082
26
0.47
130

MDL
4.7
0.38
22
0.12
8.8
0.33
0.44
0.37
0.25
85
0.52

MDL
1.6
0.15
21
0.046
29
0.1
0.15
0.25
0.099
26
0.17
130

MDL
1.6
0.13

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units
mg/Kg
mg/Kg

Job ID: 140-23190-1

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receipaéa Gilefescetliss Lirn{€024 **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) - Step 7 (Continued)

Prep: Residual

Analyte
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

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

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

Method: 6010B - Metals (ICP)
Prep: 3050B

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

Method: 6010B - SEP Metals (ICP) - Total
Prep: Total

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead

RL
250
25
5.0
0.50
25
0.75
20
250
0.50
250

RL
10
0.50
250
25
5.0
0.50
25
0.75
2.0
250
0.50
250

RL
40
2.0
500
5.0
20
1.5
5.0
1.5
4.0
500
1.5
500

RL
10
0.50
250
2.5
5.0
0.50

Page 37 of 81

MDL
2.6
0.026
4.1
0.1
0.15
0.1
0.082
10
0.17
43

MDL
1.6
0.13
0.74
0.023
4.1
0.1
0.15
0.052
0.082
26
0.17
130

MDL
5.0
0.29
88
0.048
7.9
0.22
0.30
0.62
0.1
24
0.44
36

MDL
1.6
0.13
2.6
0.026
4.1
0.1

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receipaéa Gilefescefliss Lirn{€024 **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B - SEP Metals (ICP) - Total (Continued)

Prep: Total

Analyte
Lithium
Manganese
Molybdenum
Potassium
Selenium
Sodium

RL
25
0.75
20
250
0.50
250
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MDL
0.15
0.1

0.082
10
0.17
43

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Job ID: 140-23190-1

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Receive&&ﬁhﬁ@fﬁ&a{gglmm **PCB 2024-048**
Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Method: 6010B - Metals (ICP)

Lab Sample ID: MB 140-51236/21-A
Matrix: Solid
Analysis Batch: 51553

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

MB MB

Result Qualifier

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Lab Sample ID: LCS 140-51236/22-A

Matrix: Solid
Analysis Batch: 51553

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Method: 6010B - SEP Metals (ICP) - Total

Lab Sample ID: MB 140-51423/17-A
Matrix: Solid
Analysis Batch: 51841

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium

MB MB
Result Qualifier

ND
0.155 J

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL
40
2.0
500
5.0
20
1.5
5.0
1.5
4.0
500
500
1.5

Spike
Added
200
10.0
5000
10.0
100
10.0
10.0
10.0
50.0
5000
5000
15.0

RL
10
0.50
250
25
5.0
0.50
25
0.75
20
250
250

MDL
5.0
0.29
88
0.048
7.9
0.22
0.30
0.62
0.1
24
36
0.44

LCS LCS

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Result Qualifier

200
9.56
5040
10.2
103
10.2
9.79
10.3
51.8
4970
5050
14.8

MDL
1.6
0.13
2.6
0.026
4.1
0.1
0.15
0.1
0.082
10
43
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 51236

Prepared
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00
06/28/21 08:00

Client Sample ID:

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
100
96
101
102
103
102
98
103
104
99
101
99

Analyzed
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36
07/07/21 11:36

Dil Fac

R\ U U U (U U U U UL U U (UL (UL (Y

Lab Control Sample
Prep Type: Total/NA
Prep Batch: 51236

%Rec.

Limits

90-110
90-110
90-110
90-110
90-113
90-110
80-120
90-110
90-110
90-110
87-116
90-110

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 51423

Prepared
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00
07/02/21 08:00

Analyzed
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46
07/18/21 10:46

Dil Fac

RN\ U U U U U U U U G Y
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B - SEP Metals (ICP) - Total (Continued)

Lab Sample ID: MB 140-51423/17-A Client Sample ID: Method Blank

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 51841 Prep Batch: 51423

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Selenium ND 0.50 0.17 mg/Kg 07/02/21 08:00 07/18/21 10:46 1

Lab Sample ID: LCS 140-51423/18-A Client Sample ID: Lab Control Sample

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 51841 Prep Batch: 51423
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Aluminum 100 101 mg/Kg 101 80-120

Arsenic 5.00 5.14 mg/Kg 103 80-120

Calcium 2500 2520 mg/Kg 101 80-120

Cobalt 5.00 5.18 mg/Kg 104 80-125

Iron 50.0 52.2 mg/Kg 104 80-120

Lead 5.00 5.33 mg/Kg 107  80-120

Lithium 5.00 5.00 mg/Kg 100 80-120

Manganese 5.00 5.36 mg/Kg 107 80-120

Molybdenum 25.0 26.2 mg/Kg 105 80-125

Potassium 2500 2530 mg/Kg 101 80-120

Sodium 2500 2570 mg/Kg 103  80-120

Selenium 7.50 7.44 mg/Kg 99  80-120

Lab Sample ID: LCSD 140-51423/19-A Client Sample ID: Lab Control Sample Dup

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 51841 Prep Batch: 51423
Spike LCSD LCSD %Rec. RPD

Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit

Aluminum 100 101 mg/Kg 101 80-120 0 30

Arsenic 5.00 5.15 mg/Kg 103 80-120 0 30

Calcium 2500 2540 mg/Kg 101 80-120 1 30

Cobalt 5.00 5.22 mg/Kg 104 80-125 1 30

Iron 50.0 51.9 mg/Kg 104  80-120 1 30

Lead 5.00 5.37 mg/Kg 107  80-120 1 30

Lithium 5.00 4.98 mg/Kg 100 80-120 0 30

Manganese 5.00 5.31 mg/Kg 106 80-120 1 30

Molybdenum 25.0 26.5 mg/Kg 106 80-125 1 30

Potassium 2500 2550 mg/Kg 102 80-120 0 30

Sodium 2500 2570 mg/Kg 103  80-120 0 30

Selenium 7.50 7.45 mg/Kg 99  80-120 0 30

Method: 6010B SEP - SEP Metals (ICP)

Lab Sample ID: MB 140-51421/17-B *4 Client Sample ID: Method Blank
Matrix: Solid Prep Type: Step 1
Analysis Batch: 51720 Prep Batch: 51438
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aluminum ND 40 6.4 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Arsenic ND 2.0 0.52 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Calcium 226 J 1000 7.6 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Cobalt ND 10 0.18 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Iron ND 20 12 mg/Kg 07/02/21 08:00 07/13/21 11:12 4

Eurofins TestAmerica, Knoxuville
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: MB 140-51421/17-B *4
Matrix: Solid
Analysis Batch: 51720

Client Sample ID: Method Blank
Prep Type: Step 1
Prep Batch: 51438

MB MB

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Lead ND 2.0 0.44 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Lithium ND 10 0.60 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Manganese ND 3.0 0.12 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Molybdenum ND 8.0 0.33 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Potassium ND 1000 100 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Sodium ND 1000 520 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Selenium ND 2.0 0.68 mg/Kg 07/02/21 08:00 07/13/21 11:12 4
Lab Sample ID: LCS 140-51421/18-B A5 Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Step 1
Analysis Batch: 51720 Prep Batch: 51438

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Aluminum 100 97.7 mg/Kg 98 80-120
Arsenic 5.00 4.83 mg/Kg 97 80-120
Calcium 2500 2550 mg/Kg 102 80-120
Cobalt 5.00 514 J mg/Kg 103 80-120
Iron 50.0 52.3 mg/Kg 105 80-120
Lead 5.00 5.20 mg/Kg 104 80-120
Lithium 5.00 559 J mg/Kg 112 80-120
Manganese 5.00 5.48 mg/Kg 110 80-120
Molybdenum 25.0 25.8 mg/Kg 103 80-120
Potassium 2500 2670 mg/Kg 107 80-120
Sodium 2500 2640 mg/Kg 106 80-120
Selenium 7.50 7.37 mg/Kg 98 80-120
Lab Sample ID: LCSD 140-51421/19-B A5 Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Step 1
Analysis Batch: 51720 Prep Batch: 51438

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Aluminum 100 102 mg/Kg 102 80-120 5 30
Arsenic 5.00 4.88 mg/Kg 98 80-120 1 30
Calcium 2500 2510 mg/Kg 101 80-120 1 30
Cobalt 5.00 5.06 J mg/Kg 101 80-120 1 30
Iron 50.0 51.1 mg/Kg 102 80-120 2 30
Lead 5.00 5.25 mg/Kg 105 80-120 1 30
Lithium 5.00 531 J mg/Kg 106 80-120 5 30
Manganese 5.00 5.34 mg/Kg 107 80-120 3 30
Molybdenum 25.0 254 mg/Kg 102 80-120 1 30
Potassium 2500 2620 mg/Kg 105 80-120 2 30
Sodium 2500 2600 mg/Kg 104 80-120 2 30
Selenium 7.50 7.27 mg/Kg 97 80-120 1 30
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Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: MB 140-51449/17-B *3
Matrix: Solid
Analysis Batch: 51720

MB MB
Analyte Result Qualifier
Aluminum ND
Arsenic ND
Calcium ND
Cobalt ND
Iron 28.7
Lead ND
Lithium ND
Manganese ND
Molybdenum ND
Potassium ND
Selenium ND

Lab Sample ID: MB 140-51449/17-B *3
Matrix: Solid
Analysis Batch: 51840
MB MB
Result Qualifier
ND

Analyte
Iron

Lab Sample ID: LCS 140-51449/18-B A5
Matrix: Solid
Analysis Batch: 51720

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Selenium

Lab Sample ID: LCSD 140-51449/19-B *5
Matrix: Solid
Analysis Batch: 51720

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese

Spike
Added
100
5.00
2500
5.00
50.0
5.00
5.00
5.00
25.0
2500
7.50

Spike
Added
100
5.00
2500
5.00
50.0
5.00
5.00
5.00

D

Client Sample ID: Method Blank
Prep Type: Step 2
Prep Batch: 51455

Prepared
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02
07/02/21 14:02

Analyzed
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08
07/13/21 13:08

Dil Fac

W W W WWwWwWwWwwwwow

Client Sample ID: Method Blank
Prep Type: Step 2
Prep Batch: 51455

Prepared
07/02/21 14:02

Analyzed
07/17/21 10:54

Dil Fac

3

Client Sample ID: Lab Control Sample
Prep Type: Step 2
Prep Batch: 51455

D %Rec
2
72
27
95
3
91
99
98
85
98
84

%Rec.
Limits

60-120
10-40
80-120

70-120
80-120
80-120
70-120
80-120
70-120

Client Sample ID: Lab Control Sample Dup
Prep Type: Step 2
Prep Batch: 51455

RL MDL Unit
30 4.8 mg/Kg
1.5 0.39 mg/Kg
750 6.6 mg/Kg
7.5 0.19 mg/Kg
15 8.7 mg/Kg
15 0.33 mg/Kg
7.5 0.45 mg/Kg
23 0.84 mg/Kg
6.0 0.25 mg/Kg
750 78 mg/Kg
1.5 0.51 mg/Kg
RL MDL Unit
15 8.7 mg/Kg
LCS LCS
Result Qualifier Unit
ND mg/Kg
3.60 mg/Kg
672 J mg/Kg
476 J mg/Kg
ND mg/Kg
4.53 mg/Kg
493 J mg/Kg
4.88 mg/Kg
211 mg/Kg
2440 mg/Kg
6.26 mg/Kg
LCSD LCSD
Result Qualifier Unit
ND mg/Kg
3.80 mg/Kg
654 J mg/Kg
464 J mg/Kg
ND mg/Kg
4.1 mg/Kg
467 J mg/Kg
4.89 mg/Kg
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D %Rec
-0.6

76

26

93

15

82

93

98

%Rec.
Limits RPD
374
60-120 5
10-40 3
80-120 3
139
70-120 10
80-120 5
80-120 0

RPD
Limit

30
30
30

30
30
30
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois
Method: 6010B SEP - SEP Metals (ICP) (Continued)
Lab Sample ID: LCSD 140-51449/19-B *5

Matrix: Solid
Analysis Batch: 51720

Spike
Analyte Added
Molybdenum 25.0
Potassium 2500
Selenium 7.50
Lab Sample ID: MB 140-51456/17-B
Matrix: Solid
Analysis Batch: 51768

MB MB

Analyte Result Qualifier
Aluminum ND
Arsenic ND
Calcium ND
Cobalt ND
Iron ND
Lead ND
Lithium ND
Manganese 0.0870 J
Molybdenum ND
Potassium ND
Sodium ND
Selenium ND
Lab Sample ID: LCS 140-51456/18-B
Matrix: Solid
Analysis Batch: 51768

Spike
Analyte Added
Aluminum 100
Arsenic 5.00
Calcium 2500
Cobalt 5.00
Iron 50.0
Lead 5.00
Lithium 5.00
Manganese 5.00
Molybdenum 25.0
Potassium 2500
Sodium 2500
Selenium 7.50
Lab Sample ID: LCSD 140-51456/19-B
Matrix: Solid
Analysis Batch: 51768

Spike
Analyte Added
Aluminum 100
Arsenic 5.00
Calcium 2500
Cobalt 5.00

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

Job ID: 140-23190-1

Client Sample ID: Lab Control Sample Dup

LCSD LCSD

Result Qualifier

20.5
2400
6.03

MDL
21
0.13
1.5
0.045
2.9
0.1
0.15
0.027
0.082
26
130
0.17

LCS LCS

Result Qualifier

96.1
4.64
49.8 J
5.02
49.7
0.113 J
4.81
5.04
243
2380
2370
7.27

LCSD

95.9
4.68
511 J
5.01
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Unit

mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
82
96
80

Prep Type: Step 2
Prep Batch: 51455

%Rec. RPD
Limits RPD Limit
70-120 3 30
80-120 2 30
70-120 4 30

Client Sample ID: Method Blank

Prepared
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00
07/07/21 08:00

Prep Type: Step 3
Prep Batch: 51501
Analyzed Dil Fac
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46
07/14/21 11:46

JEEE G\ U U U (U U U U UL G U (UL (UL (Y

Client Sample ID: Lab Control Sample

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
96
93

2
100
99
2
96
101
97
95
95
97

Prep Type: Step 3
Prep Batch: 51501
%Rec.
Limits
80-120
80-120

80-120
80-120

80-120
80-120
80-120
80-120
80-120
80-120

Client Sample ID: Lab Control Sample Dup

LCSD
Result Qualifier

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
96

94

2

100

Prep Type: Step 3
Prep Batch: 51501

%Rec. RPD
Limits RPD Limit
80-120 0 30
80-120 1 30
3
80-120 0 30
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Job ID: 140-23190-1

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: LCSD 140-51456/19-B
Matrix: Solid
Analysis Batch: 51768

Spike
Analyte Added
Iron 50.0
Lead 5.00
Lithium 5.00
Manganese 5.00
Molybdenum 25.0
Potassium 2500
Sodium 2500
Selenium 7.50
Lab Sample ID: MB 140-51499/17-B
Matrix: Solid
Analysis Batch: 51768

MB MB

Analyte Result Qualifier
Aluminum ND
Arsenic ND
Calcium ND
Cobalt ND
Iron ND
Lead ND
Lithium ND
Manganese ND
Molybdenum ND
Potassium ND
Sodium ND
Selenium ND
Lab Sample ID: LCS 140-51499/18-B
Matrix: Solid
Analysis Batch: 51768

Spike
Analyte Added
Aluminum 100
Arsenic 5.00
Calcium 2500
Cobalt 5.00
Iron 50.0
Lead 5.00
Lithium 5.00
Manganese 5.00
Molybdenum 25.0
Potassium 2500
Sodium 2500
Selenium 7.50

RL
10
0.50
250
2.5
5.0
0.50
25
0.75
2.0
250
250
0.50

LCSD

Client Sample ID: Lab Control Sample Dup
Prep Type: Step 3
Prep Batch: 51501

LCSD

Result Qualifier

50.2
ND
4.86
5.02
242
2390
2370
7.20

MDL
1.6
0.22
22
0.053
2.9
0.1
0.15
0.13
0.082
26
130
0.47

LCS LCS

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Result Qualifier

98.3

5.06

2470
5.18

51.1

4.99

4.98

5.09

25.9

2480
2490
ND
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
100

2

97

100

97

95

95

96

%Rec.
Limits
80-120

RPD

25

80-120
80-120
80-120
80-120
80-120
80-120

- O O O © =~

RPD
Limit
30

30
30
30
30
30
30

Client Sample ID: Method Blank
Prep Type: Step 4
Prep Batch: 51551

Prepared
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00
07/08/21 08:00

Analyzed
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44
07/14/21 13:44

Dil Fac

RN\ U U U U U U U U U (S (Y

Client Sample ID: Lab Control Sample
Prep Type: Step 4
Prep Batch: 51551

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
98
101
99
104
102
100
100
102
104
99
100
5

%Rec.

Limits

80-120
80-130
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: LCSD 140-51499/19-B
Matrix: Solid
Analysis Batch: 51768

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Lab Sample ID: MB 140-51550/17-B *5
Matrix: Solid
Analysis Batch: 51806

MB
Analyte Result
Aluminum ND
Arsenic ND
Calcium 12.5
Cobalt ND
Iron 178
Lead ND
Lithium ND
Manganese ND
Molybdenum ND
Potassium 2390
Selenium ND

Lab Sample ID: MB 140-51550/17-B *5
Matrix: Solid
Analysis Batch: 51840
MB
Result
ND

Analyte
Iron

Lab Sample ID: LCS 140-51550/18-B A5
Matrix: Solid
Analysis Batch: 51806

Analyte
Aluminum
Arsenic
Calcium
Cobalt
Iron

Lead
Lithium

Spike

Added

100

5.00

2500

5.00

50.0

5.00

5.00

5.00

25.0

2500

2500

7.50

MB
Qualifier RL
150
7.5
J 3800
38
75
7.5
38
11
30
J 3800
7.5
MB

Qualifier RL
75

Spike

Added

300

15.0

7500

15.0

150

15.0

15.0

Job ID: 140-23190-1

Client Sample ID: Lab Control Sample Dup
Prep Type: Step 4
Prep Batch: 51551

LCSD LCSD %Rec. RPD
Result Qualifier Unit D %Rec Limits RPD Limit
103 mg/Kg 103  80-120 4 30
5.38 mg/Kg 108 80-130 6 30
2590 mg/Kg 103 80-120 5 30
5.44 mg/Kg 109  80-120 5 30
55.3 mg/Kg 111 80-120 8 30
5.25 mg/Kg 105 80-120 5 30
5.16 mg/Kg 103 80-120 4 30
5.35 mg/Kg 107 80-120 5 30
27.2 mg/Kg 109 80-120 5 30
2580 mg/Kg 103 80-120 4 30
2600 mg/Kg 104 80-120 4 30
ND mg/Kg 5 13
Client Sample ID: Method Blank
Prep Type: Step 5
Prep Batch: 51581
MDL Unit Prepared Analyzed Dil Fac
24 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
1.9 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
11 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
0.60 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
44 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
1.7 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
2.2 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
1.9 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
1.3 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
430 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
2.6 mg/Kg 07/08/21 15:21 07/15/21 13:36 5
Client Sample ID: Method Blank
Prep Type: Step 5
Prep Batch: 51581
MDL Unit D Prepared Analyzed Dil Fac
44 mg/Kg 07/08/21 15:21 07/17/21 11:58 5
Client Sample ID: Lab Control Sample
Prep Type: Step 5
Prep Batch: 51581
LCS LCS %Rec.
Result Qualifier Unit D %Rec Limits
ND mg/Kg 4
12.2 mg/Kg 81  60-100
2070 J mg/Kg 28 20-50
0.630 J mg/Kg 4 1-60
ND mg/Kg 11
9.67 mg/Kg 64  40-80
175 J mg/Kg 116  80-150
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Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: LCS 140-51550/18-B *5
Matrix: Solid
Analysis Batch: 51806

Job ID: 140-23190-1

Client Sample ID: Lab Control Sample
Prep Type: Step 5

Prep Batch: 51581

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Manganese 15.0 3.95 J mg/Kg 26 1-60
Molybdenum 75.0 57.4 mg/Kg 77 60-100
Potassium 7500 10300 mg/Kg 137 80-180
Selenium 22.5 253 mg/Kg 113 80-140
Lab Sample ID: LCSD 140-51550/19-B 5 Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Step 5
Analysis Batch: 51806 Prep Batch: 51581
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Aluminum 300 ND mg/Kg -0.5 261
Arsenic 15.0 11 mg/Kg 74 60-100 10 30
Calcium 7500 2040 J mg/Kg 27  20-50 1 30
Cobalt 15.0 0.630 J mg/Kg 4 1-60 0 30
Iron 150 ND mg/Kg 3 112
Lead 15.0 9.67 mg/Kg 64 40-80 0 30
Lithium 15.0 169 J mg/Kg 113 80-150 3 30
Manganese 15.0 4.01 J mg/Kg 27 1-60 2 30
Molybdenum 75.0 57.5 mg/Kg 77  60-100 0 30
Potassium 7500 10200 mg/Kg 136 80-180 0 30
Selenium 225 235 mg/Kg 104  80-140 8 30
Lab Sample ID: MB 140-51583/17-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Step 6
Analysis Batch: 51806 Prep Batch: 51583
MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Aluminum ND 10 1.6 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Arsenic ND 0.50 0.15 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Calcium ND 250 2.1 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Cobalt ND 25 0.046 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Iron ND 5.0 2.9 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Lead ND 0.50 0.11 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Lithium ND 25 0.15 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Manganese ND 0.75 0.25 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Molybdenum ND 2.0 0.099 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Potassium ND 250 26 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Sodium ND 250 130 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Selenium ND 0.50 0.17 mg/Kg 07/09/21 08:00 07/15/21 15:35 1
Lab Sample ID: LCS 140-51583/18-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Step 6
Analysis Batch: 51806 Prep Batch: 51583
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Aluminum 100 102 mg/Kg 102  80-120
Arsenic 5.00 4.95 mg/Kg 99 80-120
Calcium 2500 2500 mg/Kg 100 80-120
Cobalt 5.00 5.23 mg/Kg 105 80-120
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Job ID: 140-23190-1

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: LCS 140-51583/18-A
Matrix: Solid
Analysis Batch: 51806

Analyte

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Lab Sample ID: LCSD 140-51583/19-A
Matrix: Solid
Analysis Batch: 51806

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Lab Sample ID: MB 140-51609/17-A
Matrix: Solid
Analysis Batch: 51840

Spike
Added
50.0
5.00
5.00
5.00
25.0
2500
2500
7.50

Spike
Added
100
5.00
2500
5.00
50.0
5.00
5.00
5.00
25.0
2500
2500
7.50

MB MB

Analyte Result Qualifier
Aluminum ND
Arsenic 0.198 J
Calcium ND
Cobalt ND
Iron ND
Lead ND
Lithium ND
Manganese ND
Molybdenum ND
Potassium ND
Sodium ND
Selenium ND

RL
10
0.50
250
25
5.0
0.50
2.5
0.75
2.0
250
250
0.50

LCS LCS

Result Qualifier

51.9
5.07
4.92
5.12
254
2520
2550
7.68

LCSD

Client Sample ID:

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
104

101

98

102

102

101

102

102

Lab Control Sample
Prep Type: Step 6
Prep Batch: 51583

%Rec.

Limits

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Client Sample ID: Lab Control Sample Dup
Prep Type: Step 6
Prep Batch: 51583

LCSD

Result Qualifier

94.4
4.72
2350
5.01
48.3
4.88
4.58
4.89
24.4
2370
2390
7.34

MDL
1.6
0.13
2.6
0.026
4.1
0.1
0.15
0.1
0.082
10
43
0.17
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Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Unit

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

D %Rec
94
94
94

100
97
98
92
98
98
95
96
98

%Rec.

Limits

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

RPD

ONOAONDAND OO

RPD
Limit
30
30
30
30
30
30
30
30
30
30
30
30

Client Sample ID: Method Blank
Prep Type: Step 7
Prep Batch: 51609

Prepared
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00
07/12/21 08:00

Analyzed
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43
07/17/21 12:43

Dil Fac

[\ U U U (U U U U UL U U (U (L (Y
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Method: 6010B SEP - SEP Metals (ICP) (Continued)

Lab Sample ID: LCS 140-51609/18-A
Matrix: Solid
Analysis Batch: 51840

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Lab Sample ID: LCSD 140-51609/19-A
Matrix: Solid
Analysis Batch: 51840

Analyte
Aluminum
Arsenic
Calcium
Cobalt

Iron

Lead
Lithium
Manganese
Molybdenum
Potassium
Sodium
Selenium

Spike
Added
100
5.00
2500
5.00
50.0
5.00
5.00
5.00
25.0
2500
2500
7.50

Spike
Added
100
5.00
2500
5.00
50.0
5.00
5.00
5.00
25.0
2500
2500
7.50

LCS LCS
Result Qualifier
99.8
5.15
2570
5.16
52.7
5.26
5.04
5.28
26.1
2580
2630
7.27

Client Sample ID:

Unit D %Rec
mg/Kg 100
mg/Kg 103
mg/Kg 103
mg/Kg 103
mg/Kg 105
mg/Kg 105
mg/Kg 101
mg/Kg 106
mg/Kg 104
mg/Kg 103
mg/Kg 105
mg/Kg 97

Job ID: 140-23190-1

Lab Control Sample
Prep Type: Step 7
Prep Batch: 51609

%Rec.

Limits

80-120

80-120

80-120

80-125

80-120

80-120

80-120

80-120

80-125

80-120

80-120

80-120

Client Sample ID: Lab Control Sample Dup

LCSD LCSD
Result Qualifier

102
5.21
2570
5.22
53.4

5.29

5.09

5.60

26.5
2590
2640

7.38
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Unit D %Rec
mg/Kg 102
mg/Kg 104
mg/Kg 103
mg/Kg 104
mg/Kg 107
mg/Kg 106
mg/Kg 102
mg/Kg 112
mg/Kg 106
mg/Kg 103
mg/Kg 106
mg/Kg 98

Prep Type: Step 7
Prep Batch: 51609
%Rec. RPD
Limits RPD Limit

80-120 2 30
80-120 1 30
80-120 0 30
80-125 1 30
80-120 1 30
80-120 1 30
80-120 1 30
80-120 6 30
80-125 2 30
80-120 0 30
80-120 0 30
80-120 1 30
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Metals
Prep Batch: 51236

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Total/NA Solid 3050B
140-23190-2 B-G52S Total/NA Solid 3050B
140-23190-3 B-G54L Total/NA Solid 3050B
140-23190-4 B-G57L Total/NA Solid 30508
140-23190-5 B-G57S Total/NA Solid 30508
140-23190-6 B-G62L Total/NA Solid 30508
140-23190-7 B-G53S Total/NA Solid 30508
140-23190-8 B-G02S Total/NA Solid 30508
140-23190-9 B-G02L Total/NA Solid 30508
MB 140-51236/21-A Method Blank Total/NA Solid 3050B
LCS 140-51236/22-A Lab Control Sample Total/NA Solid 3050B

SEP Batch: 51421

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 1 Solid Exchangeable
140-23190-2 B-G52S Step 1 Solid Exchangeable
140-23190-3 B-G54L Step 1 Solid Exchangeable
140-23190-4 B-G57L Step 1 Solid Exchangeable
140-23190-5 B-G57S Step 1 Solid Exchangeable
140-23190-6 B-G62L Step 1 Solid Exchangeable
140-23190-7 B-G53S Step 1 Solid Exchangeable
140-23190-8 B-G02S Step 1 Solid Exchangeable
140-23190-9 B-G02L Step 1 Solid Exchangeable
MB 140-51421/17-B "4 Method Blank Step 1 Solid Exchangeable
LCS 140-51421/18-B 75 Lab Control Sample Step 1 Solid Exchangeable
LCSD 140-51421/19-B A5 Lab Control Sample Dup Step 1 Solid Exchangeable

Prep Batch: 51423

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Total/NA Solid Total
140-23190-2 B-G52S Total/NA Solid Total
140-23190-3 B-G54L Total/NA Solid Total
140-23190-4 B-G57L Total/NA Solid Total
140-23190-5 B-G57S Total/NA Solid Total
140-23190-6 B-G62L Total/NA Solid Total
140-23190-7 B-G53S Total/NA Solid Total
140-23190-8 B-G02S Total/NA Solid Total
140-23190-9 B-G02L Total/NA Solid Total
MB 140-51423/17-A Method Blank Total/NA Solid Total
LCS 140-51423/18-A Lab Control Sample Total/NA Solid Total
LCSD 140-51423/19-A Lab Control Sample Dup Total/NA Solid Total

Prep Batch: 51438

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 1 Solid 3010A 51421
140-23190-2 B-G52S Step 1 Solid 3010A 51421
140-23190-3 B-G54L Step 1 Solid 3010A 51421
140-23190-4 B-G57L Step 1 Solid 3010A 51421
140-23190-5 B-G57S Step 1 Solid 3010A 51421
140-23190-6 B-G62L Step 1 Solid 3010A 51421
140-23190-7 B-G53S Step 1 Solid 3010A 51421
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Metals (Continued)
Prep Batch: 51438 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-8 B-G02S Step 1 Solid 3010A 51421
140-23190-9 B-GO02L Step 1 Solid 3010A 51421
MB 140-51421/17-B "4 Method Blank Step 1 Solid 3010A 51421
LCS 140-51421/18-B %5 Lab Control Sample Step 1 Solid 3010A 51421
LCSD 140-51421/19-B "5 Lab Control Sample Dup Step 1 Solid 3010A 51421

SEP Batch: 51449

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 2 Solid Carbonate
140-23190-2 B-G52S Step 2 Solid Carbonate
140-23190-3 B-G54L Step 2 Solid Carbonate
140-23190-4 B-G57L Step 2 Solid Carbonate
140-23190-5 B-G57S Step 2 Solid Carbonate
140-23190-6 B-G62L Step 2 Solid Carbonate
140-23190-7 B-G53S Step 2 Solid Carbonate
140-23190-8 B-G02S Step 2 Solid Carbonate
140-23190-9 B-G02L Step 2 Solid Carbonate
MB 140-51449/17-B "3 Method Blank Step 2 Solid Carbonate
LCS 140-51449/18-B 75 Lab Control Sample Step 2 Solid Carbonate
LCSD 140-51449/19-B "5 Lab Control Sample Dup Step 2 Solid Carbonate

Prep Batch: 51455

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 2 Solid 3010A 51449
140-23190-2 B-G528 Step 2 Solid 3010A 51449
140-23190-3 B-G54L Step 2 Solid 3010A 51449
140-23190-4 B-G57L Step 2 Solid 3010A 51449
140-23190-5 B-G57S Step 2 Solid 3010A 51449
140-23190-6 B-G62L Step 2 Solid 3010A 51449
140-23190-7 B-G53S Step 2 Solid 3010A 51449
140-23190-8 B-G02S Step 2 Solid 3010A 51449
140-23190-9 B-G02L Step 2 Solid 3010A 51449
MB 140-51449/17-B *3 Method Blank Step 2 Solid 3010A 51449
LCS 140-51449/18-B "5 Lab Control Sample Step 2 Solid 3010A 51449
LCSD 140-51449/19-B"5  Lab Control Sample Dup Step 2 Solid 3010A 51449

SEP Batch: 51456

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 3 Solid Non-Crystalline
140-23190-2 B-G52S Step 3 Solid Non-Crystalline
140-23190-3 B-G54L Step 3 Solid Non-Crystalline
140-23190-4 B-G57L Step 3 Solid Non-Crystalline
140-23190-5 B-G57S Step 3 Solid Non-Crystalline
140-23190-6 B-G62L Step 3 Solid Non-Crystalline
140-23190-7 B-G53S Step 3 Solid Non-Crystalline
140-23190-8 B-G02S Step 3 Solid Non-Crystalline
140-23190-9 B-G02L Step 3 Solid Non-Crystalline
MB 140-51456/17-B Method Blank Step 3 Solid Non-Crystalline
LCS 140-51456/18-B Lab Control Sample Step 3 Solid Non-Crystalline
LCSD 140-51456/19-B Lab Control Sample Dup Step 3 Solid Non-Crystalline
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Metals

SEP Batch: 51499

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51499/17-B
LCS 140-51499/18-B
LCSD 140-51499/19-B

Prep Batch: 51501

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51456/17-B
LCS 140-51456/18-B
LCSD 140-51456/19-B

SEP Batch: 51550

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51550/17-B *5
LCS 140-51550/18-B *5
LCSD 140-51550/19-B "5

Prep Batch: 51551

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6

Client Sample ID
B-AP-1
B-G52S
B-G54L
B-G57L
B-G57S
B-G62L
B-G53S
B-G02S
B-G02L
Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
B-AP-1
B-G52S
B-G54L
B-G57L
B-G57S
B-G62L
B-G53S
B-G02S
B-G02L
Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
B-AP-1
B-G52S
B-G54L
B-G57L
B-G57S
B-G62L
B-G53S
B-G02S
B-G02L
Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
B-AP-1

B-G52S

B-G54L

B-G57L

B-G57S

B-G62L

Prep Type
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4

Prep Type
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3
Step 3

Prep Type
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5

Prep Type
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4
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Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid

Solid
Solid
Solid
Solid
Solid

Job ID: 140-23190-1

Method

Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide
Metal Hydroxide

Method
3010A

3010A
3010A
3010A
3010A
3010A
3010A
3010A
3010A
3010A
3010A
3010A

Method

Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound
Organic-Bound

Method
3010A

3010A
3010A
3010A
3010A
3010A

Prep Batch

Prep Batch
51456

51456
51456
51456
51456
51456
51456
51456
51456
51456
51456
51456

Prep Batch

Prep Batch
51499

51499
51499
51499
51499
51499
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Metals (Continued)

Prep Batch: 51551 (Continued)

Lab Sample ID
140-23190-7

140-23190-8
140-23190-9

MB 140-51499/17-B
LCS 140-51499/18-B
LCSD 140-51499/19-B

Analysis Batch: 51553

Lab Sample ID
140-23190-1

140-23190-1
140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51236/21-A
LCS 140-51236/22-A

Prep Batch: 51581

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51550/17-B "5
LCS 140-51550/18-B "5
LCSD 140-51550/19-B "5

SEP Batch: 51583

Lab Sample ID
140-23190-1

140-23190-2
140-23190-3
140-23190-4
140-23190-5
140-23190-6
140-23190-7
140-23190-8
140-23190-9

MB 140-51583/17-A
LCS 140-51583/18-A
LCSD 140-51583/19-A

Client Sample ID
B-G53S

B-G02S

B-G02L

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
B-AP-1

B-AP-1

B-G52S

B-G54L

B-G57L

B-G57S

B-G62L

B-G53S

B-G02S

B-GO2L

Method Blank
Lab Control Sample

Client Sample ID
B-AP-1

B-G52S

B-G54L

B-G57L

B-G57S

B-G62L

B-G53S

B-G02S

B-G02L

Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
B-AP-1

B-G52S

B-G54L

B-G57L

B-G57S

B-G62L

B-G53S

B-G02S

B-GO2L

Method Blank

Lab Control Sample
Lab Control Sample Dup

Prep Type
Step 4
Step 4
Step 4
Step 4
Step 4
Step 4

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5
Step 5

Prep Type
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
Step 6
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Matrix
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid

Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid

Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid

Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Job ID: 140-23190-1

Method Prep Batch
3010A 51499
3010A 51499
3010A 51499
3010A 51499
3010A 51499
3010A 51499
Method Prep Batch
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
6010B 51236
Method Prep Batch
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
3010A 51550
Method Prep Batch
Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide

Acid/Sulfide
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Metals
Prep Batch: 51609

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 7 Solid Residual

140-23190-2 B-G528 Step 7 Solid Residual

140-23190-3 B-G54L Step 7 Solid Residual

140-23190-4 B-G57L Step 7 Solid Residual

140-23190-5 B-G57S Step 7 Solid Residual

140-23190-6 B-G62L Step 7 Solid Residual

140-23190-7 B-G53S Step 7 Solid Residual

140-23190-8 B-G02S Step 7 Solid Residual

140-23190-9 B-G02L Step 7 Solid Residual

MB 140-51609/17-A Method Blank Step 7 Solid Residual n
LCS 140-51609/18-A Lab Control Sample Step 7 Solid Residual

LCSD 140-51609/19-A Lab Control Sample Dup Step 7 Solid Residual

Analysis Batch: 51720

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 1 Solid 6010B SEP 51438
140-23190-1 B-AP-1 Step 2 Solid 6010B SEP 51455
140-23190-2 B-G52S Step 1 Solid 6010B SEP 51438
140-23190-2 B-G52S Step 2 Solid 6010B SEP 51455
140-23190-3 B-G54L Step 1 Solid 6010B SEP 51438
140-23190-3 B-G54L Step 2 Solid 6010B SEP 51455
140-23190-4 B-G57L Step 1 Solid 6010B SEP 51438
140-23190-4 B-G57L Step 2 Solid 6010B SEP 51455
140-23190-5 B-G57S Step 1 Solid 6010B SEP 51438
140-23190-5 B-G57S Step 2 Solid 6010B SEP 51455
140-23190-6 B-G62L Step 1 Solid 6010B SEP 51438
140-23190-6 B-G62L Step 2 Solid 6010B SEP 51455
140-23190-7 B-G53S Step 1 Solid 6010B SEP 51438
140-23190-7 B-G53S Step 2 Solid 6010B SEP 51455
140-23190-8 B-G02S Step 1 Solid 6010B SEP 51438
140-23190-8 B-G02S Step 2 Solid 6010B SEP 51455
140-23190-9 B-G02L Step 1 Solid 6010B SEP 51438
140-23190-9 B-GO2L Step 2 Solid 6010B SEP 51455
MB 140-51421/17-B "4 Method Blank Step 1 Solid 6010B SEP 51438
MB 140-51449/17-B *3 Method Blank Step 2 Solid 6010B SEP 51455
LCS 140-51421/18-B 75 Lab Control Sample Step 1 Solid 6010B SEP 51438
LCS 140-51449/18-B 75 Lab Control Sample Step 2 Solid 6010B SEP 51455
LCSD 140-51421/19-B A5 Lab Control Sample Dup Step 1 Solid 6010B SEP 51438
LCSD 140-51449/19-B 75 Lab Control Sample Dup Step 2 Solid 6010B SEP 51455

Analysis Batch: 51768

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Step 3 Solid 6010B SEP 51501
140-23190-1 B-AP-1 Step 4 Solid 6010B SEP 51551
140-23190-2 B-G52S Step 3 Solid 6010B SEP 51501
140-23190-2 B-G52S Step 4 Solid 6010B SEP 51551
140-23190-3 B-G54L Step 3 Solid 6010B SEP 51501
140-23190-3 B-G54L Step 4 Solid 6010B SEP 51551
140-23190-4 B-G57L Step 3 Solid 6010B SEP 51501
140-23190-4 B-G57L Step 3 Solid 6010B SEP 51501
140-23190-4 B-G57L Step 4 Solid 6010B SEP 51551
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Electronic Filing: ReC%’@ﬁg@'SQfﬁiQﬁi%ﬂ{ﬂ%{?&M **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Metals (Continued)

Analysis Batch: 51768 (Continued)

Lab Sample ID
140-23190-5

140-23190-5
140-23190-6
140-23190-6
140-23190-6
140-23190-7
140-23190-7
140-23190-8
140-23190-8
140-23190-9
140-23190-9

MB 140-51456/17-B
MB 140-51499/17-B
LCS 140-51456/18-B
LCS 140-51499/18-B
LCSD 140-51456/19-B
LCSD 140-51499/19-B

Analysis Batch: 51806

Lab Sample ID
140-23190-1

140-23190-1
140-23190-1
140-23190-2
140-23190-2
140-23190-2
140-23190-3
140-23190-3
140-23190-3
140-23190-4
140-23190-4
140-23190-4
140-23190-5
140-23190-5
140-23190-5
140-23190-6
140-23190-6
140-23190-6
140-23190-7
140-23190-7
140-23190-7
140-23190-8
140-23190-8
140-23190-8
140-23190-9
140-23190-9
140-23190-9

MB 140-51550/17-B "5
MB 140-51583/17-A
LCS 140-51550/18-B "5
LCS 140-51583/18-A

Client Sample ID Prep Type Matrix Method Prep Batch
B-G57S Step 3 Solid 6010B SEP 51501
B-G57S Step 4 Solid 6010B SEP 51551
B-G62L Step 3 Solid 6010B SEP 51501
B-G62L Step 3 Solid 6010B SEP 51501
B-G62L Step 4 Solid 6010B SEP 51551
B-G53S Step 3 Solid 6010B SEP 51501
B-G53S Step 4 Solid 6010B SEP 51551
B-G02S Step 3 Solid 6010B SEP 51501
B-G02S Step 4 Solid 6010B SEP 51551
B-G02L Step 3 Solid 6010B SEP 51501
B-G02L Step 4 Solid 6010B SEP 51551
Method Blank Step 3 Solid 6010B SEP 51501
Method Blank Step 4 Solid 6010B SEP 51551
Lab Control Sample Step 3 Solid 6010B SEP 51501
Lab Control Sample Step 4 Solid 6010B SEP 51551
Lab Control Sample Dup Step 3 Solid 6010B SEP 51501
Lab Control Sample Dup Step 4 Solid 6010B SEP 51551
Client Sample ID Prep Type Matrix Method Prep Batch
B-AP-1 Step 5 Solid 6010B SEP 51581
B-AP-1 Step 6 Solid 6010B SEP 51583
B-AP-1 Step 6 Solid 6010B SEP 51583
B-G52S Step 5 Solid 6010B SEP 51581
B-G52S Step 6 Solid 6010B SEP 51583
B-G52S Step 6 Solid 6010B SEP 51583
B-G54L Step 5 Solid 6010B SEP 51581
B-G54L Step 6 Solid 6010B SEP 51583
B-G54L Step 6 Solid 6010B SEP 51583
B-G57L Step 5 Solid 6010B SEP 51581
B-G57L Step 6 Solid 6010B SEP 51583
B-G57L Step 6 Solid 6010B SEP 51583
B-G57S Step 5 Solid 6010B SEP 51581
B-G57S Step 6 Solid 6010B SEP 51583
B-G57S Step 6 Solid 6010B SEP 51583
B-G62L Step 5 Solid 6010B SEP 51581
B-G62L Step 6 Solid 6010B SEP 51583
B-G62L Step 6 Solid 6010B SEP 51583
B-G53S Step 5 Solid 6010B SEP 51581
B-G53S Step 6 Solid 6010B SEP 51583
B-G53S Step 6 Solid 6010B SEP 51583
B-G02S Step 5 Solid 6010B SEP 51581
B-G02S Step 6 Solid 6010B SEP 51583
B-G02S Step 6 Solid 6010B SEP 51583
B-GO2L Step 5 Solid 6010B SEP 51581
B-GO2L Step 6 Solid 6010B SEP 51583
B-GO2L Step 6 Solid 6010B SEP 51583
Method Blank Step 5 Solid 6010B SEP 51581
Method Blank Step 6 Solid 6010B SEP 51583
Lab Control Sample Step 5 Solid 6010B SEP 51581
Lab Control Sample Step 6 Solid 6010B SEP 51583
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Electronic Filing: ReC%’@ﬁg@'SQfﬁiQﬁi%ﬂ{ﬂ%{?&M **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Metals (Continued)
Analysis Batch: 51841 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Total/NA Solid 6010B 51423
140-23190-2 B-G52S Total/NA Solid 6010B 51423
140-23190-2 B-G52S8 Total/NA Solid 6010B 51423
140-23190-2 B-G52S8 Total/NA Solid 6010B 51423
140-23190-3 B-G54L Total/NA Solid 6010B 51423
140-23190-3 B-G54L Total/NA Solid 6010B 51423
140-23190-3 B-G54L Total/NA Solid 6010B 51423
140-23190-3 B-G54L Total/NA Solid 6010B 51423
140-23190-4 B-G57L Total/NA Solid 6010B 51423
140-23190-4 B-G57L Total/NA Solid 6010B 51423
140-23190-4 B-G57L Total/NA Solid 6010B 51423
140-23190-5 B-G57S Total/NA Solid 6010B 51423
140-23190-5 B-G57S Total/NA Solid 6010B 51423
140-23190-5 B-G57S Total/NA Solid 6010B 51423
140-23190-6 B-G62L Total/NA Solid 6010B 51423
140-23190-6 B-G62L Total/NA Solid 6010B 51423
140-23190-6 B-G62L Total/NA Solid 6010B 51423
140-23190-6 B-G62L Total/NA Solid 6010B 51423
140-23190-7 B-G53S Total/NA Solid 6010B 51423
140-23190-7 B-G53S Total/NA Solid 6010B 51423
140-23190-7 B-G53S Total/NA Solid 6010B 51423
140-23190-7 B-G53S Total/NA Solid 6010B 51423
140-23190-8 B-G02S Total/NA Solid 6010B 51423
140-23190-8 B-G02S Total/NA Solid 6010B 51423
140-23190-8 B-G02S Total/NA Solid 6010B 51423
140-23190-9 B-G02L Total/NA Solid 6010B 51423
140-23190-9 B-G02L Total/NA Solid 6010B 51423
140-23190-9 B-G02L Total/NA Solid 6010B 51423
140-23190-9 B-G02L Total/NA Solid 6010B 51423
MB 140-51423/17-A Method Blank Total/NA Solid 6010B 51423
LCS 140-51423/18-A Lab Control Sample Total/NA Solid 6010B 51423
LCSD 140-51423/19-A Lab Control Sample Dup Total/NA Solid 6010B 51423

Analysis Batch: 51877

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Sum of Steps 1-7  Solid 6010B SEP
140-23190-2 B-G52S Sum of Steps 1-7  Solid 6010B SEP
140-23190-3 B-G54L Sum of Steps 1-7  Solid 6010B SEP
140-23190-4 B-G57L Sum of Steps 1-7  Solid 6010B SEP
140-23190-5 B-G57S Sum of Steps 1-7  Solid 6010B SEP
140-23190-6 B-G62L Sum of Steps 1-7  Solid 6010B SEP
140-23190-7 B-G53S Sum of Steps 1-7  Solid 6010B SEP
140-23190-8 B-G02S Sum of Steps 1-7  Solid 6010B SEP
140-23190-9 B-GO02L Sum of Steps 1-7  Solid 6010B SEP

General Chemistry
Analysis Batch: 50473

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-1 B-AP-1 Total/NA Solid Moisture
140-23190-2 B-G52S Total/NA Solid Moisture
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Electronic Filing: Recea/@%sglggﬁﬁgﬁi%ﬂ{%?ym **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

General Chemistry (Continued)
Analysis Batch: 50473 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-23190-3 B-G54L Total/NA Solid Moisture
140-23190-4 B-G57L Total/NA Solid Moisture
140-23190-5 B-G57S Total/NA Solid Moisture
140-23190-6 B-G62L Total/NA Solid Moisture
140-23190-7 B-G53S Total/NA Solid Moisture
140-23190-8 B-G02S Total/NA Solid Moisture
140-23190-9 B-G02L Total/NA Solid Moisture
I140-23190-3 DU B-G54L Total/NA Solid Moisture

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Received, quglﬁ]pgﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois
Client Sample ID: B-AP-1 Lab Sample ID: 140-23190-1
Date Collected: 05/17/21 11:45 Matrix: Solid
Date Received: 05/21/21 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Sum of Steps 1-7 Analysis 6010B SEP 1 51877 07/19/21 15:03 DKW TAL KNX
Instrument ID: NOEQUIP
Total/NA Analysis Moisture 1 50473 06/04/21 08:31 BKD TAL KNX
Instrument ID: NOEQUIP
Client Sample ID: B-AP-1 Lab Sample ID: 140-23190-1
Date Collected: 05/17/21 11:45 Matrix: Solid
Date Received: 05/21/21 09:20 Percent Solids: 58.9
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3050B 0.514 g 50 mL 51236 06/28/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51553 07/07/21 14:44 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep 3050B 0.514 g 50 mL 51236 06/28/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 2 51553 07/07/21 16:53 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 10 51841 07/18/21 11:05 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51841 07/18/21 12:53 KNC TAL KNX
Instrument ID: DUO
Step 1 SEP Exchangeable 59 25 mL 51421 07/01/21 09:06 JTB TAL KNX
Step 1 Prep 3010A 5mL 50 mL 51438 07/02/21 08:00 JTB TAL KNX
Step 1 Analysis 6010B SEP 4 51720 07/13/21 11:26  KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51720 07/13/21 13:23 KNC TAL KNX
Instrument ID: DUO
Step 3 SEP Non-Crystalline 59 25 mL 51456 07/06/21 08:00 JTB TAL KNX
Step 3 Prep 3010A 5mL 50 mL 51501 07/07/21 08:00 JTB TAL KNX
Step 3 Analysis 6010B SEP 1 51768 07/14/21 12:01 KNC TAL KNX
Instrument ID: DUO
Step 4 SEP Metal Hydroxide 59 25 mL 51499 07/07/21 08:00 JTB TAL KNX
Step 4 Prep 3010A 5mL 50 mL 51551 07/08/21 08:00 JTB TAL KNX
Step 4 Analysis 6010B SEP 1 51768 07/14/21 13:59 KNC TAL KNX
Instrument ID: DUO
Step 5 SEP Organic-Bound 59 75 mL 51550 07/08/21 08:00 JTB TAL KNX
Step 5 Prep 3010A 5mL 50 mL 51581 07/08/21 15:21 JTB TAL KNX
Step 5 Analysis 6010B SEP 5 51806 07/15/21 13:50 KNC TAL KNX
Instrument ID: DUO
Step 6 SEP Acid/Sulfide 59 250 mL 51583 07/09/21 08:00 JTB TAL KNX
Step 6 Analysis 6010B SEP 1 51806 07/15/21 15:49 KNC TAL KNX

Instrument ID: DUO

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m&om **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois
Client Sample ID: B-AP-1 Lab Sample ID: 140-23190-1
Date Collected: 05/17/21 11:45 Matrix: Solid
Date Received: 05/21/21 09:20 Percent Solids: 58.9
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 6 SEP Acid/Sulfide 59 250 mL 51583 07/09/21 08:00 JTB TAL KNX
Step 6 Analysis 6010B SEP 5 51806 07/15/21 18:07 KNC TAL KNX
Instrument ID: DUO
Step 7 Prep Residual 19 50 mL 51609 07/12/21 08:00 JTB TAL KNX
Step 7 Analysis 6010B SEP 10 51840 07/17/21 13:02 KNC TAL KNX
Instrument ID: DUO
Step 7 Prep Residual 19 50 mL 51609 07/12/21 08:00 JTB TAL KNX
Step 7 Analysis 6010B SEP 1 51840 07/17/21 14:56 KNC TAL KNX
Instrument ID: DUO
Client Sample ID: B-G52S Lab Sample ID: 140-23190-2
Date Collected: 05/18/21 11:30 Matrix: Solid
Date Received: 05/21/21 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Sum of Steps 1-7 Analysis 6010B SEP 1 51877 07/19/21 15:03 DKW TAL KNX
Instrument ID: NOEQUIP
Total/NA Analysis Moisture 1 50473 06/04/21 08:31 BKD TAL KNX
Instrument ID: NOEQUIP
Client Sample ID: B-G52S Lab Sample ID: 140-23190-2
Date Collected: 05/18/21 11:30 Matrix: Solid
Date Received: 05/21/21 09:20 Percent Solids: 85.9
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3050B 0.541¢g 50 mL 51236 06/28/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51553 07/07/21 14:49 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 10 51841 07/18/21 11:10 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51841 07/18/21 12:58 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 2 51841 07/18/21 15:06 KNC TAL KNX
Instrument ID: DUO
Step 1 SEP Exchangeable 59 25 mL 51421 07/01/21 09:06 JTB TAL KNX
Step 1 Prep 3010A 5mL 50 mL 51438 07/02/21 08:00 JTB TAL KNX
Step 1 Analysis 6010B SEP 4 51720 07/13/21 11:31 KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51720 07/13/21 13:28 KNC TAL KNX

Instrument ID: DUO

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Received, qu;lﬁ]pgﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G52S
Date Collected: 05/18/21 11:30
Date Received: 05/21/21 09:20

Prep Type
Step 3
Step 3
Step 3

Step 4
Step 4
Step 4

Step 5
Step 5
Step 5

Step 5
Step 5
Step 5

Step 6
Step 6

Step 6
Step 6

Step 7
Step 7

Step 7
Step 7

Step 7
Step 7

Batch Batch

Type Method

SEP Non-Crystalline
Prep 3010A
Analysis 6010B SEP

Instrument ID: DUO

SEP Metal Hydroxide
Prep 3010A
Analysis 6010B SEP

Instrument ID: DUO

SEP Organic-Bound
Prep 3010A
Analysis 6010B SEP

Instrument ID: DUO

SEP Organic-Bound

Prep 3010A

Analysis 6010B SEP
Instrument ID: DUO

SEP Acid/Sulfide

Analysis 6010B SEP
Instrument ID: DUO

SEP Acid/Sulfide

Analysis 6010B SEP

Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

Prep Type
Sum of Steps 1-7

Total/NA

Batch Batch
Type Method
Analysis 6010B SEP

Instrument ID: NOEQUIP

Analysis Moisture
Instrument ID: NOEQUIP

Run

Run

Dil Initial
Factor Amount

59
5mL

59
5mL

59
5mL

59
5mL

59

59

19

10

19

19

Dil Initial
Factor Amount
1

Page 60 of 81

Final
Amount
25 mL
50 mL

25 mL
50 mL

75 mL
50 mL

75 mL
50 mL

250 mL

250 mL

50 mL

50 mL

50 mL

Final
Amount

Job ID: 140-23190-1

Lab Sample ID: 140-23190-2
Matrix: Solid
Percent Solids: 85.9

Batch Prepared

Number or Analyzed Analyst Lab
51456 07/06/21 08:00 JTB TAL KNX
51501 07/07/21 08:00 JTB TAL KNX
51768 07/14/21 12:06 KNC TAL KNX
51499 07/07/21 08:00 JTB TAL KNX
51551 07/08/21 08:00 JTB TAL KNX
51768 07/14/21 14:04 KNC TAL KNX
51550 07/08/21 08:00 JTB TAL KNX
51581 07/08/21 15:21 JTB TAL KNX
51806 07/15/21 13:55 KNC TAL KNX
51550 07/08/21 08:00 JTB TAL KNX
51581 07/08/21 15:21 JTB TAL KNX
51840 07/17/21 12:08 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 15:55 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 18:12 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 13:07 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 15:01 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 16:45 KNC TAL KNX

Lab Sample ID: 140-23190-3
Matrix: Solid

Batch Prepared

Number or Analyzed Analyst Lab
51877 07/19/21 15:03 DKW TAL KNX
50473 06/04/21 08:31 BKD TAL KNX

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Received, E%Iﬁpjﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

Batch Batch

Prep Type Type Method Run

Total/NA Prep 3050B

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Step 1 SEP Exchangeable

Step 1 Prep 3010A

Step 1 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 3 SEP Non-Crystalline

Step 3 Prep 3010A

Step 3 Analysis 6010B SEP
Instrument ID: DUO

Step 4 SEP Metal Hydroxide

Step 4 Prep 3010A

Step 4 Analysis 6010B SEP
Instrument ID: DUO

Step 5 SEP Organic-Bound

Step 5 Prep 3010A

Step 5 Analysis 6010B SEP
Instrument ID: DUO

Step 6 SEP Acid/Sulfide

Step 6 Analysis 6010B SEP
Instrument ID: DUO

Step 6 SEP Acid/Sulfide

Step 6 Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor Amount
0.549 ¢
1
1.00g
10
1.00g
1
1.00 g
2
1.00g
5
59
5mL
4
59
5mL
3
59
5mL
3
59
5mL
1
59
5mL
1
59
5mL
5
59
1
59
5
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Final
Amount
50 mL

50 mL

50 mL

50 mL

50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

75 mL
50 mL

250 mL

250 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-3

Batch
Number
51236
51553

51423
51841

51423
51841

51423
51841

51423
51841

51421
51438
51720

51449
51455
51720

51449
51455
51840

51456
51501
51768

51499
51551
51768

51550
51581
51806

51583
51806

51583
51806

Matrix: Solid
Percent Solids: 83.3
Prepared

or Analyzed Analyst Lab

06/28/21 08:00 JTB TAL KNX
07/07/21 14:54 KNC TAL KNX
07/02/21 08:00 JTB TAL KNX
07/18/21 11:15 KNC TAL KNX
07/02/21 08:00 JTB TAL KNX
07/18/21 13:03 KNC TAL KNX
07/02/21 08:00 JTB TAL KNX
07/18/21 15:12 KNC TAL KNX
07/02/21 08:00 JTB TAL KNX
07/18/21 15:17 KNC TAL KNX
07/01/21 09:06 JTB TAL KNX
07/02/21 08:00 JTB TAL KNX
07/13/21 11:36  KNC TAL KNX
07/02/21 09:00 JTB TAL KNX
07/02/21 14:02 JTB TAL KNX
07/13/21 13:33 KNC TAL KNX
07/02/21 09:00 JTB TAL KNX
07/02/21 14:02 JTB TAL KNX
07/17/21 11:04 KNC TAL KNX
07/06/21 08:00 JTB TAL KNX
07/07/21 08:00 JTB TAL KNX
07/14/21 12:10 KNC TAL KNX
07/07/21 08:00 JTB TAL KNX
07/08/21 08:00 JTB TAL KNX
07/14/21 14:09 KNC TAL KNX
07/08/21 08:00 JTB TAL KNX
07/08/21 15:21 JTB TAL KNX
07/15/21 14:01 KNC TAL KNX
07/09/21 08:00 JTB TAL KNX
07/15/21 16:00 KNC TAL KNX
07/09/21 08:00 JTB TAL KNX
07/15/21 18:17 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Received, E%Iﬁ%ﬂ@&é/m/%% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method Run
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Client Sample ID: B-G57L
Date Collected: 05/19/21 10:40
Date Received: 05/21/21 09:20
Batch Batch
Prep Type Type Method Run
Sum of Steps 1-7 Analysis 6010B SEP
Instrument ID: NOEQUIP
Total/NA Analysis Moisture
Instrument ID: NOEQUIP
Client Sample ID: B-G57L
Date Collected: 05/19/21 10:40
Date Received: 05/21/21 09:20
Batch Batch
Prep Type Type Method Run
Total/NA Prep 3050B
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Step 1 SEP Exchangeable
Step 1 Prep 3010A
Step 1 Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor Amount
19
10
19
1
19
2
19
5
Dil Initial
Factor Amount
1
1
Dil Initial
Factor Amount
0.515¢g
1
1.00g
10
1.00 g
5
1.00g
2
59
5mL
4
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Final
Amount
50 mL

50 mL

50 mL

50 mL

Final
Amount

Final
Amount
50 mL

50 mL

50 mL

50 mL

25 mL
50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-3

Matrix: Solid
Percent Solids: 83.3
Batch Prepared
Number or Analyzed Analyst Lab
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 13:12 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 15:06 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 16:50 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 16:55 KNC TAL KNX
Lab Sample ID: 140-23190-4
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51877 07/19/21 15:03 DKW TAL KNX
50473 06/04/21 08:31 BKD TAL KNX
Lab Sample ID: 140-23190-4
Matrix: Solid
Percent Solids: 79.9
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 14:59 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 11:20 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 15:22 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 16:22 KNC TAL KNX
51421 07/01/21 09:06 JTB TAL KNX
51438 07/02/21 08:00 JTB TAL KNX
51720 07/13/21 11:41 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021
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Electronic Filing: Received, quglﬁ]pgﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method
Total/NA Analysis Moisture

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

Batch Batch

Prep Type Type Method

Total/NA Prep 3050B

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Step 1 SEP Exchangeable

Step 1 Prep 3010A

Step 1 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 3 SEP Non-Crystalline

Step 3 Prep 3010A

Step 3 Analysis 6010B SEP
Instrument ID: DUO

Step 4 SEP Metal Hydroxide

Step 4 Prep 3010A

Step 4 Analysis 6010B SEP
Instrument ID: DUO

Step 5 SEP Organic-Bound

Step 5 Prep 3010A

Step 5 Analysis 6010B SEP
Instrument ID: DUO

Step 6 SEP Acid/Sulfide

Step 6 Analysis 6010B SEP

Instrument ID: DUO

Run

Run

Dil Initial Final
Factor Amount Amount
1
Dil Initial Final
Factor Amount Amount
0.528 g 50 mL
1
1.00g 50 mL
10
1.00g 50 mL
1
1.00g 50 mL
5
59 25 mL
5mL 50 mL
4
59 25 mL
5mL 50 mL
3
59 25 mL
5mL 50 mL
3
59 25 mL
5mL 50 mL
1
59 25 mL
5mL 50 mL
1
59 75 mL
5mL 50 mL
5
59 250 mL

Page 64 of 81

Job ID: 140-23190-1

Lab Sample ID: 140-23190-5

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
50473 06/04/21 08:31 BKD TAL KNX
Lab Sample ID: 140-23190-5
Matrix: Solid
Percent Solids: 84.2
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 15:04 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 11:24 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 13:14 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 15:26  KNC TAL KNX
51421 07/01/21 09:06 JTB TAL KNX
51438 07/02/21 08:00 JTB TAL KNX
51720 07/13/21 11:45 KNC TAL KNX
51449 07/02/21 09:00 JTB TAL KNX
51455 07/02/21 14:02 JTB TAL KNX
51720 07/13/21 14:21 KNC TAL KNX
51449 07/02/21 09:00 JTB TAL KNX
51455 07/02/21 14:02 JTB TAL KNX
51840 07/17/21 11:09 KNC TAL KNX
51456 07/06/21 08:00 JTB TAL KNX
51501 07/07/21 08:00 JTB TAL KNX
51768 07/14/21 12:20 KNC TAL KNX
51499 07/07/21 08:00 JTB TAL KNX
51551 07/08/21 08:00 JTB TAL KNX
51768 07/14/21 14:18 KNC TAL KNX
51550 07/08/21 08:00 JTB TAL KNX
51581 07/08/21 15:21 JTB TAL KNX
51806 07/15/21 14:11 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 16:09 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m&om **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G57S
Date Collected: 05/19/21 10:48
Date Received: 05/21/21 09:20

Prep Type
Step 6
Step 6

Step 7
Step 7

Step 7
Step 7

Step 7
Step 7

Step 7
Step 7

Batch Batch
Type Method
SEP Acid/Sulfide
Analysis 6010B SEP

Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Client Sample ID: B-G62L
Date Collected: 05/19/21 14:00
Date Received: 05/21/21 09:20

Prep Type
Sum of Steps 1-7

Total/NA

Batch Batch
Type Method
Analysis 6010B SEP

Instrument ID: NOEQUIP

Analysis Moisture
Instrument ID: NOEQUIP

Client Sample ID: B-G62L
Date Collected: 05/19/21 14:00
Date Received: 05/21/21 09:20

Prep Type
Total/NA
Total/NA

Total/NA
Total/NA

Total/NA
Total/NA

Total/NA
Total/NA

Total/NA
Total/NA

Batch Batch
Type Method
Prep 3050B
Analysis 6010B

Instrument ID: DUO

Prep Total
Analysis 6010B
Instrument ID: DUO

Prep Total
Analysis 6010B
Instrument ID: DUO

Prep Total
Analysis 6010B
Instrument ID: DUO

Prep Total
Analysis 6010B
Instrument ID: DUO

Run

Run

Run

Dil Initial
Factor Amount
59
5
19
10
19
1
19
2
19
5
Dil Initial
Factor Amount
1
1
Dil Initial
Factor Amount
0.510g
1
1.00g
10
1.00g
1
1.00 g
2
1.00 g
5
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Final
Amount
250 mL

50 mL

50 mL

50 mL

50 mL

Final
Amount

Final
Amount
50 mL

50 mL

50 mL

50 mL

50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-5

Matrix: Solid
Percent Solids: 84.2
Batch Prepared
Number or Analyzed Analyst Lab
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 18:27 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 13:22 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 15:16  KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:09 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:14 KNC TAL KNX
Lab Sample ID: 140-23190-6
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51877 07/19/21 15:03 DKW TAL KNX
50473 06/04/21 08:31 BKD TAL KNX
Lab Sample ID: 140-23190-6
Matrix: Solid
Percent Solids: 76.4
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 15:09 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 11:29 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 13:19 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 15:31 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 15:36  KNC TAL KNX

Eurofins TestAmerica, Knoxville

7/20/2021



Electronic Filing: Received, quglﬁ]pgﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois
Client Sample ID: B-G62L Lab Sample ID: 140-23190-6
Date Collected: 05/19/21 14:00 Matrix: Solid
Date Received: 05/21/21 09:20 Percent Solids: 76.4
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 1 SEP Exchangeable 59 25 mL 51421 07/01/21 09:06 JTB TAL KNX
Step 1 Prep 3010A 5mL 50 mL 51438 07/02/21 08:00 JTB TAL KNX
Step 1 Analysis 6010B SEP 4 51720 07/13/21 11:50 KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51720 07/13/21 14:26  KNC TAL KNX
Instrument ID: DUO
Step 3 SEP Non-Crystalline 59 25 mL 51456 07/06/21 08:00 JTB TAL KNX
Step 3 Prep 3010A 5mL 50 mL 51501 07/07/21 08:00 JTB TAL KNX
Step 3 Analysis 6010B SEP 1 51768 07/14/21 12:25 KNC TAL KNX
Instrument ID: DUO
Step 3 SEP Non-Crystalline 59 25 mL 51456 07/06/21 08:00 JTB TAL KNX
Step 3 Prep 3010A 5mL 50 mL 51501 07/07/21 08:00 JTB TAL KNX
Step 3 Analysis 6010B SEP 2 51768 07/14/21 15:52 KNC TAL KNX
Instrument ID: DUO
Step 4 SEP Metal Hydroxide 59 25 mL 51499 07/07/21 08:00 JTB TAL KNX
Step 4 Prep 3010A 5mL 50 mL 51551 07/08/21 08:00 JTB TAL KNX
Step 4 Analysis 6010B SEP 1 51768 07/14/21 14:23 KNC TAL KNX
Instrument ID: DUO
Step 5 SEP Organic-Bound 59 75 mL 51550 07/08/21 08:00 JTB TAL KNX
Step 5 Prep 3010A 5mL 50 mL 51581 07/08/21 15:21 JTB TAL KNX
Step 5 Analysis 6010B SEP 5 51806 07/15/21 14:16 KNC TAL KNX
Instrument ID: DUO
Step 6 SEP Acid/Sulfide 59 250 mL 51583 07/09/21 08:00 JTB TAL KNX
Step 6 Analysis 6010B SEP 1 51806 07/15/21 16:14 KNC TAL KNX
Instrument ID: DUO
Step 6 SEP Acid/Sulfide 59 250 mL 51583 07/09/21 08:00 JTB TAL KNX
Step 6 Analysis 6010B SEP 5 51806 07/15/21 18:31 KNC TAL KNX
Instrument ID: DUO
Step 7 Prep Residual 19 50 mL 51609 07/12/21 08:00 JTB TAL KNX
Step 7 Analysis 6010B SEP 10 51840 07/17/21 13:26  KNC TAL KNX
Instrument ID: DUO
Step 7 Prep Residual 19 50 mL 51609 07/12/21 08:00 JTB TAL KNX
Step 7 Analysis 6010B SEP 1 51840 07/17/21 15:21 KNC TAL KNX
Instrument ID: DUO
Step 7 Prep Residual 19 50 mL 51609 07/12/21 08:00 JTB TAL KNX
Step 7 Analysis 6010B SEP 2 51840 07/17/21 17:19 KNC TAL KNX

Instrument ID: DUO

Eurofins TestAmerica, Knoxuville

Page 66 of 81 7/20/2021



Electronic Filing: Received, quglﬁ]pgﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois
Client Sample ID: B-G53S Lab Sample ID: 140-23190-7
Date Collected: 05/19/21 16:15 Matrix: Solid
Date Received: 05/21/21 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Sum of Steps 1-7 Analysis 6010B SEP 1 51877 07/19/21 15:03 DKW TAL KNX
Instrument ID: NOEQUIP
Total/NA Analysis Moisture 1 50473 06/04/21 08:31 BKD TAL KNX
Instrument ID:  NOEQUIP
Client Sample ID: B-G53S Lab Sample ID: 140-23190-7
Date Collected: 05/19/21 16:15 Matrix: Solid
Date Received: 05/21/21 09:20 Percent Solids: 88.0
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3050B 0.515g 50 mL 51236 06/28/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51553 07/07/21 15:14 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00 g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 10 51841 07/18/21 11:43 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00 g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51841 07/18/21 13:24 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 2 51841 07/18/21 15:57 KNC TAL KNX
Instrument ID: DUO
Total/NA Prep Total 1.00g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 5 51841 07/18/21 16:02 KNC TAL KNX
Instrument ID: DUO
Step 1 SEP Exchangeable 59 25 mL 51421 07/01/21 09:06 JTB TAL KNX
Step 1 Prep 3010A 5mL 50 mL 51438 07/02/21 08:00 JTB TAL KNX
Step 1 Analysis 6010B SEP 4 51720 07/13/21 11:55 KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51720 07/13/21 14:31 KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51840 07/17/21 11:14 KNC TAL KNX
Instrument ID: DUO
Step 3 SEP Non-Crystalline 59 25 mL 51456 07/06/21 08:00 JTB TAL KNX
Step 3 Prep 3010A 5mL 50 mL 51501 07/07/21 08:00 JTB TAL KNX
Step 3 Analysis 6010B SEP 1 51768 07/14/21 12:30 KNC TAL KNX
Instrument ID: DUO
Step 4 SEP Metal Hydroxide 59 25 mL 51499 07/07/21 08:00 JTB TAL KNX
Step 4 Prep 3010A 5mL 50 mL 51551 07/08/21 08:00 JTB TAL KNX
Step 4 Analysis 6010B SEP 1 51768 07/14/21 14:28 KNC TAL KNX

Instrument ID: DUO

Eurofins TestAmerica, Knoxuville
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Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m&om **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G53S
Date Collected: 05/19/21 16:15
Date Received: 05/21/21 09:20

Prep Type
Step 5
Step 5
Step 5

Step 6
Step 6

Step 6
Step 6

Step 7
Step 7

Step 7
Step 7

Step 7
Step 7

Step 7
Step 7

Batch Batch
Type Method
SEP Organic-Bound
Prep 3010A
Analysis 6010B SEP
Instrument ID: DUO
SEP Acid/Sulfide
Analysis 6010B SEP
Instrument ID: DUO
SEP Acid/Sulfide
Analysis 6010B SEP

Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Prep Residual
Analysis 6010B SEP
Instrument ID: DUO

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

Prep Type
Sum of Steps 1-7

Total/NA

Batch Batch
Type Method
Analysis 6010B SEP

Instrument ID: NOEQUIP

Analysis Moisture
Instrument ID: NOEQUIP

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

Prep Type
Total/NA
Total/NA

Total/NA
Total/NA

Batch Batch
Type Method
Prep 3050B
Analysis 6010B

Instrument ID: DUO

Prep Total
Analysis 6010B
Instrument ID: DUO

Run

Run

Run

Dil Initial
Factor Amount
59
5mL
5
59
1
59
5
19
10
19
1
19
2
19
5
Dil Initial
Factor Amount
1
1
Dil Initial
Factor Amount
0.534 g
1
1.00 g
10
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Final
Amount
75 mL
50 mL

250 mL

250 mL

50 mL

50 mL

50 mL

50 mL

Final
Amount

Final
Amount
50 mL

50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-7
Matrix: Solid
Percent Solids: 88.0

Batch Prepared
Number or Analyzed Analyst Lab
51550 07/08/21 08:00 JTB TAL KNX
51581 07/08/21 15:21 JTB TAL KNX
51806 07/15/21 14:21 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 16:19 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 18:47 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 13:53 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 15:26  KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:29 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:43 KNC TAL KNX
Lab Sample ID: 140-23190-8
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51877 07/19/21 15:03 DKW TAL KNX
50473 06/04/21 08:31 BKD TAL KNX
Lab Sample ID: 140-23190-8
Matrix: Solid
Percent Solids: 83.3
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 15:19 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 11:48 KNC TAL KNX

Eurofins TestAmerica, Knoxville

7/20/2021



Electronic Filing: Received, E%Iﬁpjﬁ@aé/m/m% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

Batch Batch

Prep Type Type Method Run

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Total/NA Prep Total

Total/NA Analysis 6010B
Instrument ID: DUO

Step 1 SEP Exchangeable

Step 1 Prep 3010A

Step 1 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 2 SEP Carbonate

Step 2 Prep 3010A

Step 2 Analysis 6010B SEP
Instrument ID: DUO

Step 3 SEP Non-Crystalline

Step 3 Prep 3010A

Step 3 Analysis 6010B SEP
Instrument ID: DUO

Step 4 SEP Metal Hydroxide

Step 4 Prep 3010A

Step 4 Analysis 6010B SEP
Instrument ID: DUO

Step 5 SEP Organic-Bound

Step 5 Prep 3010A

Step 5 Analysis 6010B SEP
Instrument ID: DUO

Step 6 SEP Acid/Sulfide

Step 6 Analysis 6010B SEP
Instrument ID: DUO

Step 6 SEP Acid/Sulfide

Step 6 Analysis 6010B SEP
Instrument ID: DUO

Step 7 Prep Residual

Step 7 Analysis 6010B SEP
Instrument ID: DUO

Step 7 Prep Residual

Step 7 Analysis 6010B SEP
Instrument ID: DUO

Step 7 Prep Residual

Step 7 Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor Amount
1.00 g

1.00g

59
5mL

59
5mL

59
5mL

59
5mL

59
5mL

59
5mL

59

59

19

10

19

19
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Final
Amount
50 mL

50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

75 mL
50 mL

250 mL

250 mL

50 mL

50 mL

50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-8

Batch
Number
51423
51841

51423
51841

51421
51438
51720

51449
51455
51720

51449
51455
51840

51456
51501
51768

51499
51551
51768

51550
51581
51806

51583
51806

51583
51806

51609
51840

51609
51840

51609
51840

Matrix: Solid
Percent Solids: 83.3
Prepared
or Analyzed Analyst Lab
07/02/21 08:00 JTB TAL KNX
07/18/21 13:30 KNC TAL KNX
07/02/21 08:00 JTB TAL KNX
07/18/21 16:07 KNC TAL KNX
07/01/21 09:06 JTB TAL KNX
07/02/21 08:00 JTB TAL KNX
07/13/21 12:10 KNC TAL KNX
07/02/21 09:00 JTB TAL KNX
07/02/21 14:02 JTB TAL KNX
07/13/21 14:46 KNC TAL KNX
07/02/21 09:00 JTB TAL KNX
07/02/21 14:02 JTB TAL KNX
07/17/21 11:19 KNC TAL KNX
07/06/21 08:00 JTB TAL KNX
07/07/21 08:00 JTB TAL KNX
07/14/21 12:45 KNC TAL KNX
07/07/21 08:00 JTB TAL KNX
07/08/21 08:00 JTB TAL KNX
07/14/21 14:43 KNC TAL KNX
07/08/21 08:00 JTB TAL KNX
07/08/21 15:21 JTB TAL KNX
07/15/21 14:35 KNC TAL KNX
07/09/21 08:00 JTB TAL KNX
07/15/21 16:34 KNC TAL KNX
07/09/21 08:00 JTB TAL KNX
07/15/21 18:52 KNC TAL KNX
07/12/21 08:00 JTB TAL KNX
07/17/21 13:58 KNC TAL KNX
07/12/21 08:00 JTB TAL KNX
07/17/21 15:31 KNC TAL KNX
07/12/21 08:00 JTB TAL KNX
07/17/21 17:48 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m&om **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02S
Date Collected: 05/20/21 09:40
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method
Step 7 Prep Residual
Step 7 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method
Sum of Steps 1-7 Analysis 6010B SEP

Instrument ID: NOEQUIP

Total/NA Analysis Moisture

Instrument ID: NOEQUIP

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method
Total/NA Prep 3050B
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Total/NA Prep Total
Total/NA Analysis 6010B
Instrument ID: DUO
Step 1 SEP Exchangeable
Step 1 Prep 3010A
Step 1 Analysis 6010B SEP
Instrument ID: DUO
Step 2 SEP Carbonate
Step 2 Prep 3010A
Step 2 Analysis 6010B SEP
Instrument ID: DUO
Step 3 SEP Non-Crystalline
Step 3 Prep 3010A
Step 3 Analysis 6010B SEP

Instrument ID: DUO

Run

Run

Run

Dil Initial
Factor Amount
19
5
Dil Initial
Factor Amount
1
1
Dil Initial
Factor Amount
0.519¢g
1
1.00 g
10
1.00 g
1
1.00 g
2
1.00 g
5
59
5mL
4
59
5mL
3
59
5mL
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Final
Amount
50 mL

Final
Amount

Final
Amount
50 mL

50 mL

50 mL

50 mL

50 mL

25 mL
50 mL

25 mL
50 mL

25 mL
50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-8
Matrix: Solid
Percent Solids: 83.3

Batch Prepared
Number or Analyzed Analyst Lab
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:53 KNC TAL KNX
Lab Sample ID: 140-23190-9
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51877 07/19/21 15:03 DKW TAL KNX
50473 06/04/21 08:31 BKD TAL KNX
Lab Sample ID: 140-23190-9
Matrix: Solid
Percent Solids: 78.1
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 15:24 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 11:53 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 13:35 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 16:11 KNC TAL KNX
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 16:17 KNC TAL KNX
51421 07/01/21 09:06 JTB TAL KNX
51438 07/02/21 08:00 JTB TAL KNX
51720 07/13/21 12:15 KNC TAL KNX
51449 07/02/21 09:00 JTB TAL KNX
51455 07/02/21 14:02 JTB TAL KNX
51720 07/13/21 14:51 KNC TAL KNX
51456 07/06/21 08:00 JTB TAL KNX
51501 07/07/21 08:00 JTB TAL KNX
51768 07/14/21 12:50 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m&om **PCB 2024-048**

Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G02L
Date Collected: 05/20/21 10:30
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method
Step 4 SEP Metal Hydroxide
Step 4 Prep 3010A
Step 4 Analysis 6010B SEP
Instrument ID: DUO
Step 5 SEP Organic-Bound
Step 5 Prep 3010A
Step 5 Analysis 6010B SEP
Instrument ID: DUO
Step 6 SEP Acid/Sulfide
Step 6 Analysis 6010B SEP
Instrument ID: DUO
Step 6 SEP Acid/Sulfide
Step 6 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP
Instrument ID: DUO
Step 7 Prep Residual
Step 7 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Method Blank
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Total/NA Prep 3050B
Total/NA Analysis 6010B

Instrument ID: DUO

Client Sample ID: Method Blank
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 1 SEP Exchangeable
Step 1 Prep 3010A
Step 1 Analysis 6010B SEP

Instrument ID: DUO

Run

Run

Run

Dil Initial
Factor Amount
59
5mL
1
59
5mL
5
59
1
59
5
19
10
19
1
19
2
19
5
Dil Initial
Factor Amount
0.500 g
1
Dil Initial
Factor Amount
59
5mL
4
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Final
Amount
25 mL
50 mL

75 mL
50 mL

250 mL

250 mL

50 mL

50 mL

50 mL

50 mL

Final
Amount
50 mL

Job ID: 140-23190-1

Lab Sample ID: 140-23190-9
Matrix: Solid
Percent Solids: 78.1

Batch Prepared

Number or Analyzed Analyst Lab
51499 07/07/21 08:00 JTB TAL KNX
51551 07/08/21 08:00 JTB TAL KNX
51768 07/14/21 14:48 KNC TAL KNX
51550 07/08/21 08:00 JTB TAL KNX
51581 07/08/21 15:21 JTB TAL KNX
51806 07/15/21 14:40 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 16:39 KNC TAL KNX
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 18:57 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 14:03 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 15:36  KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 17:58 KNC TAL KNX
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 18:02 KNC TAL KNX

Lab Sample ID: MB 140-51236/21-A

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51236 06/28/21 08:00 JTB TAL KNX
51553 07/07/21 11:36  KNC TAL KNX

Lab Sample ID: MB 140-51421/17-B *4

Final
Amount
25 mL
50 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51421 07/01/21 09:06 JTB TAL KNX
51438 07/02/21 08:00 JTB TAL KNX
51720 07/13/21 11:12 KNC TAL KNX

Eurofins TestAmerica, Knoxville

7/20/2021



Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m/%% **PCB 2024-048**

Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois
Client Sample ID: Method Blank Lab Sample ID: MB 140-51423/17-A
Date Collected: N/A Matrix: Solid
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep Total 1.00¢g 50 mL 51423 07/02/21 08:00 JTB TAL KNX
Total/NA Analysis 6010B 1 51841 07/18/21 10:46 KNC TAL KNX
Instrument ID: DUO
Client Sample ID: Method Blank Lab Sample ID: MB 140-51449/17-B *3
Date Collected: N/A Matrix: Solid
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51720 07/13/21 13:08 KNC TAL KNX
Instrument ID: DUO
Step 2 SEP Carbonate 59 25 mL 51449 07/02/21 09:00 JTB TAL KNX
Step 2 Prep 3010A 5mL 50 mL 51455 07/02/21 14:02 JTB TAL KNX
Step 2 Analysis 6010B SEP 3 51840 07/17/21 10:54 KNC TAL KNX
Instrument ID: DUO
Client Sample ID: Method Blank Lab Sample ID: MB 140-51456/17-B
Date Collected: N/A Matrix: Solid
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 3 SEP Non-Crystalline 59 25 mL 51456 07/06/21 08:00 JTB TAL KNX
Step 3 Prep 3010A 5mL 50 mL 51501 07/07/21 08:00 JTB TAL KNX
Step 3 Analysis 6010B SEP 1 51768 07/14/21 11:46  KNC TAL KNX
Instrument ID: DUO
Client Sample ID: Method Blank Lab Sample ID: MB 140-51499/17-B
Date Collected: N/A Matrix: Solid
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 4 SEP Metal Hydroxide 59 25 mL 51499 07/07/21 08:00 JTB TAL KNX
Step 4 Prep 3010A 5mL 50 mL 51551 07/08/21 08:00 JTB TAL KNX
Step 4 Analysis 6010B SEP 1 51768 07/14/21 13:44 KNC TAL KNX
Instrument ID: DUO
Client Sample ID: Method Blank Lab Sample ID: MB 140-51550/17-B 75
Date Collected: N/A Matrix: Solid
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Step 5 SEP Organic-Bound 59 75 mL 51550 07/08/21 08:00 JTB TAL KNX
Step 5 Prep 3010A 5mL 50 mL 51581 07/08/21 15:21 JTB TAL KNX
Step 5 Analysis 6010B SEP 5 51806 07/15/21 13:36  KNC TAL KNX

Instrument ID: DUO

Eurofins TestAmerica, Knoxuville

Page 72 of 81 7/20/2021



Electronic Filing: Received, E%Iﬁ]pgﬁ@aé/m/%% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: Method Blank

Date Collected: N/A
Date Received: N/A

Batch

Prep Type Type
Step 5 SEP
Step 5 Prep
Step 5 Analysis

Batch
Method
Organic-Bound
3010A
6010B SEP

Instrument ID: DUO

Client Sample ID: Method Blank

Date Collected: N/A
Date Received: N/A

Batch

Prep Type Type
Step 6 SEP
Step 6 Analysis

Batch

Method
Acid/Sulfide
6010B SEP

Instrument ID: DUO

Client Sample ID: Method Blank

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 7 Prep Residual
Step 7 Analysis 6010B SEP

Client Sample ID: Lab Control Sample

Instrument ID: DUO

Date Collected: N/A
Date Received: N/A

Prep Type
Total/NA
Total/NA

Client Sample ID: Lab Control Sample

Batch Batch
Type Method
Prep 3050B

Analysis 6010B
Instrument ID: DUO

Date Collected: N/A
Date Received: N/A

Prep Type
Step 1
Step 1
Step 1

Batch Batch

Type Method

SEP Exchangeable
Prep 3010A
Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor  Amount
59
5mL
5
Dil Initial
Factor  Amount
59
1
Dil Initial
Factor  Amount
19
1
Dil Initial
Factor Amount
0.500 g
1
Dil Initial
Factor  Amount
59
5mL
5
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Job ID: 140-23190-1

Lab Sample ID: MB 140-51550/17-B *5

Final
Amount
75 mL
50 mL

Final
Amount
250 mL

Final
Amount
50 mL

Batch Prepared
Number or Analyzed

51550 07/08/21 08:00 JTB
51581 07/08/21 15:21
51840 07/17/21 11:58 KNC

Batch Prepared
Number or Analyzed

51583 07/09/21 08:00 JTB
51806 07/15/21 15:35 KNC

Batch Prepared
Number or Analyzed

51609 07/12/21 08:00 JTB
51840 07/17/21 12:43 KNC

Matrix: Solid
Analyst Lab
TAL KNX
JTB TAL KNX
TAL KNX

Lab Sample ID: MB 140-51583/17-A

Matrix: Solid
Analyst Lab
TAL KNX
TAL KNX

Lab Sample ID: MB 140-51609/17-A

Matrix: Solid
Analyst Lab
TAL KNX
TAL KNX

Lab Sample ID: LCS 140-51236/22-A

Final
Amount
50 mL

Batch Prepared

Number or Analyzed

51236 06/25/21 10:16 JTB
51553 07/07/21 11:40 KNC

Matrix: Solid
Analyst Lab
TAL KNX
TAL KNX

Lab Sample ID: LCS 140-51421/18-B 5

Final
Amount
25 mL
50 mL

Batch Prepared
Number

Matrix: Solid

or Analyzed Analyst Lab
51421 07/01/21 09:06 JTB
51438 07/02/21 08:00 JTB
51720 07/13/21 11:16  KNC

TAL KNX
TAL KNX
TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021



Electronic Filing: Received, E%Iﬁ%ﬂ@&é/ﬁ/%% **PCB 2024-048**

Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: Lab Control Sample
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method Run
Total/NA Prep Total
Total/NA Analysis 6010B

Instrument ID: DUO

Client Sample ID: Lab Control Sample

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method Run
Step 2 SEP Carbonate
Step 2 Prep 3010A
Step 2 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method Run
Step 3 SEP Non-Crystalline
Step 3 Prep 3010A
Step 3 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method Run
Step 4 SEP Metal Hydroxide
Step 4 Prep 3010A
Step 4 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample
Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method Run
Step 5 SEP Organic-Bound
Step 5 Prep 3010A
Step 5 Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor Amount
1.00¢g
1
Dil Initial
Factor  Amount
59
5mL
5
Dil Initial
Factor  Amount
59
5mL
1
Dil Initial
Factor  Amount
59
5mL
1
Dil Initial
Factor Amount
59
5mL
5
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Job ID: 140-23190-1

Lab Sample ID: LCS 140-51423/18-A

Matrix: Solid
Final Batch Prepared
Amount Number or Analyzed Analyst Lab
50 mL 51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 10:51 KNC TAL KNX

Lab Sample ID: LCS 140-51449/18-B 5

Matrix: Solid
Final Batch Prepared
Amount Number or Analyzed Analyst Lab
25 mL 51449 07/02/21 09:00 JTB TAL KNX
50 mL 51455 07/02/21 14:02 JTB TAL KNX
51720 07/13/21 13:13 KNC TAL KNX

Lab Sample ID: LCS 140-51456/18-B

Matrix: Solid
Final Batch Prepared
Amount Number or Analyzed Analyst Lab
25 mL 51456 07/06/21 08:00 JTB TAL KNX
50 mL 51501 07/07/21 08:00 JTB TAL KNX
51768 07/14/21 11:51 KNC TAL KNX

Lab Sample ID: LCS 140-51499/18-B

Matrix: Solid
Final Batch Prepared
Amount Number or Analyzed Analyst Lab
25 mL 51499 07/07/21 08:00 JTB TAL KNX
50 mL 51551 07/08/21 08:00 JTB TAL KNX
51768 07/14/21 13:49 KNC TAL KNX

Lab Sample ID: LCS 140-51550/18-B *5

Matrix: Solid
Final Batch Prepared
Amount Number or Analyzed Analyst Lab
75 mL 51550 07/08/21 08:00 JTB TAL KNX
50 mL 51581 07/08/21 15:21 JTB TAL KNX
51806 07/15/21 13:41 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021
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Client: Golder Associates Inc.

Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: Lab Control Sample

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 6 SEP Acid/Sulfide
Step 6 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 7 Prep Residual
Step 7 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 1 SEP Exchangeable
Step 1 Prep 3010A
Step 1 Analysis 6010B SEP

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Total/NA Prep Total
Total/NA Analysis 6010B

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup

Date Collected: N/A
Date Received: N/A

Batch Batch
Prep Type Type Method
Step 2 SEP Carbonate
Step 2 Prep 3010A
Step 2 Analysis 6010B SEP

Instrument ID: DUO

Dil Initial
Factor Amount
59
1
Dil Initial
Factor  Amount
19
1
Dil Initial
Factor  Amount
59
5mL
5
Dil Initial
Factor  Amount
1.00g
1
Dil Initial
Factor Amount
59
5mL
5
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Job ID: 140-23190-1

Lab Sample ID: LCS 140-51583/18-A

Final
Amount
250 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51583 07/09/21 08:00 JTB TAL KNX
51806 07/15/21 15:40 KNC TAL KNX

Lab Sample ID: LCS 140-51609/18-A

Final
Amount
50 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51609 07/12/21 08:00 JTB TAL KNX
51840 07/17/21 12:48 KNC TAL KNX

Lab Sample ID: LCSD 140-51421/19-B A5

Final
Amount
25 mL
50 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51421 07/01/21 09:06 JTB TAL KNX
51438 07/02/21 08:00 JTB TAL KNX
51720 07/13/21 11:21 KNC TAL KNX

Lab Sample ID: LCSD 140-51423/19-A

Final
Amount
50 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51423 07/02/21 08:00 JTB TAL KNX
51841 07/18/21 10:56 KNC TAL KNX

Lab Sample ID: LCSD 140-51449/19-B 5

Final
Amount
25 mL
50 mL

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
51449 07/02/21 09:00 JTB TAL KNX
51455 07/02/21 14:02 JTB TAL KNX
51720 07/13/21 13:18 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021
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Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: Lab Control Sample Dup
Date Collected: N/A
Date Received: N/A

Batch Batch Dil
Prep Type Type Method Run Factor
Step 3 SEP Non-Crystalline
Step 3 Prep 3010A
Step 3 Analysis 6010B SEP 1

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup
Date Collected: N/A
Date Received: N/A

Batch Batch Dil
Prep Type Type Method Run Factor
Step 4 SEP Metal Hydroxide
Step 4 Prep 3010A
Step 4 Analysis 6010B SEP 1

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup
Date Collected: N/A
Date Received: N/A

Batch Batch Dil
Prep Type Type Method Run Factor
Step 5 SEP Organic-Bound
Step 5 Prep 3010A
Step 5 Analysis 6010B SEP 5

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup
Date Collected: N/A
Date Received: N/A

Batch Batch Dil
Prep Type Type Method Run Factor
Step 6 SEP Acid/Sulfide
Step 6 Analysis 6010B SEP 1

Instrument ID: DUO

Client Sample ID: Lab Control Sample Dup
Date Collected: N/A
Date Received: N/A

Batch Batch Dil
Prep Type Type Method Run Factor
Step 7 Prep Residual
Step 7 Analysis 6010B SEP 1

Instrument ID: DUO

Initial
Amount
59
5mL

Initial
Amount
59
5mL

Initial
Amount
59
5mL

Initial
Amount
59

Initial
Amount
19
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Job ID: 140-23190-1

Lab Sample ID: LCSD 140-51456/19-B

Final
Amount
25 mL
50 mL

Batch
Number
51456
51501
51768

Matrix: Solid
Prepared
or Analyzed Analyst Lab
07/06/21 08:00 JTB TAL KNX
07/07/21 08:00 JTB TAL KNX
07/14/21 11:56 KNC TAL KNX

Lab Sample ID: LCSD 140-51499/19-B

Final
Amount
25 mL
50 mL

Batch
Number
51499
51551
51768

Matrix: Solid
Prepared
or Analyzed Analyst Lab
07/07/21 08:00 JTB TAL KNX
07/08/21 08:00 JTB TAL KNX
07/14/21 13:54 KNC TAL KNX

Lab Sample ID: LCSD 140-51550/19-B A5

Final
Amount
75 mL
50 mL

Batch
Number
51550
51581
51806

Matrix: Solid
Prepared
or Analyzed Analyst Lab
07/08/21 08:00 JTB TAL KNX
07/08/21 15:21 JTB TAL KNX
07/15/21 13:45 KNC TAL KNX

Lab Sample ID: LCSD 140-51583/19-A

Final
Amount
250 mL

Batch
Number
51583
51806

Matrix: Solid
Prepared
or Analyzed Analyst Lab
07/09/21 08:00 JTB TAL KNX
07/15/21 15:45 KNC TAL KNX

Lab Sample ID: LCSD 140-51609/19-A

Final
Amount
50 mL

Batch
Number
51609
51840

Matrix: Solid
Prepared
or Analyzed Analyst Lab
07/12/21 08:00 JTB TAL KNX
07/17/21 12:53 KNC TAL KNX

Eurofins TestAmerica, Knoxuville

7/20/2021
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Client: Golder Associates Inc.
Project/Site: Duck Creek Power Station - lllinois

Client Sample ID: B-G54L
Date Collected: 05/18/21 15:30
Date Received: 05/21/21 09:20

Batch Batch
Prep Type Type Method Run
Total/NA Analysis Moisture

Instrument ID: NOEQUIP

Laboratory References:

Dil Initial
Factor
1

Amount

Final
Amount

Job ID: 140-23190-1

Lab Sample ID: 140-23190-3 DU

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
50473 06/04/21 08:31 BKD TAL KNX

TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Page 77 of 81

Eurofins TestAmerica, Knoxuville
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Laboratory: Eurofins TestAmerica, Knoxville
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number  Expiration Date
AFCEE N/A

ANAB Dept. of Defense ELAP L2311 02-13-22
ANAB Dept. of Energy L2311.01 02-13-22
ANAB ISO/IEC 17025 L2311 02-13-22
Arkansas DEQ State 88-0688 06-17-21 *
California State 2423 06-30-22
Colorado State TNO0009 02-28-22
Connecticut State PH-0223 09-30-21
Florida NELAP E87177 06-30-22
Georgia (DW) State 906 12-11-22
Hawaii State NA 12-11-21
Kansas NELAP E-10349 10-31-21
Kentucky (DW) State 90101 12-31-21
Louisiana NELAP 83979 06-30-22
Louisiana (DW) State LA019 12-31-21
Maryland State 277 03-31-22
Michigan State 9933 12-11-22
Nevada State TNO0009 08-01-21
New Hampshire NELAP 299919 01-17-22
New Jersey NELAP TNOO1 06-30-22
New York NELAP 10781 03-31-22
North Carolina (DW) State 21705 07-31-21
North Carolina (WW/SW) State 64 12-31-21
Ohio VAP State CL0059 06-02-23
Oklahoma State 9415 08-31-21
Oregon NELAP TNIO189 01-01-22
Pennsylvania NELAP 68-00576 12-31-21
Tennessee State 02014 12-11-22
Texas NELAP T104704380-18-12 08-31-21
US Fish & Wildlife US Federal Programs 058448 07-31-21
USDA US Federal Programs P330-19-00236 08-20-22
Utah NELAP TNO0009 07-31-21
Virginia NELAP 460176 09-14-21
Washington State C593 01-19-22
West Virginia (DW) State 9955C 01-02-22
West Virginia DEP State 345 04-30-22
Wisconsin State 998044300 08-31-21

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Eurofins TestAmerica, Knoxuville

Page 78 of 81 7/20/2021
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Client: Golder Associates Inc. Job ID: 140-23190-1
Project/Site: Duck Creek Power Station - lllinois

Method Method Description Protocol Laboratory
6010B Metals (ICP) SW846 TAL KNX
6010B SEP Metals (ICP) - Total SW846 TAL KNX
6010B SEP SEP Metals (ICP) SW846 TAL KNX
Moisture Percent Moisture EPA TAL KNX
3010A Preparation, Total Metals SW846 TAL KNX
3050B Preparation, Metals SW846 TAL KNX
Acid/Sulfide Sequential Extraction Procedure, Acid/Sulfide Fraction TAL-KNOX TAL KNX
Carbonate Sequential Extraction Procedure, Carbonate Fraction TAL-KNOX TAL KNX
Exchangeable Sequential Extraction Procedure, Exchangeable Fraction TAL-KNOX TAL KNX
Metal Hydroxide Sequential Extraction Procedure, Metal Hydroxide Fraction TAL-KNOX TAL KNX
Non-Crystalline Sequential Extraction Procedure, Non-crystalline Materials TAL-KNOX TAL KNX
Organic-Bound Sequential Extraction Procedure, Organic Bound Fraction TAL-KNOX TAL KNX
Residual Sequential Extraction Procedure, Residual Fraction TAL-KNOX TAL KNX
Total Preparation, Total Material TAL-KNOX TAL KNX

Protocol References:
EPA = US Environmental Protection Agency
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-KNOX = TestAmerica Laboratories, Knoxville, Facility Standard Operating Procedure.

Laboratory References:
TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins TestAmerica, Knoxuville

Page 79 of 81 7/20/2021



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

Page 80 of 81

7/20/2021

RN UMLER



T8 Jo 18 abed

Tc0¢/0¢/L

Loy o

23180

SLURSOTE ESTANTRIEA X INULE SRR sCLUNT A UMEI LI B A3 ALY ORI A0 Moy
s T,-E - | TV s s ot it S T« Gl
L ermﬂmmm ) | T - - | =
B E’uuﬂ.ﬂlﬁ:& P P T | T Dyt |1 -
-memﬂwwuan Il"!ﬂ =
ot ’.‘] i
& S okl :ﬂ'#nmmmﬁbﬂuihﬂ ?F' 11 Coniae Dag of Thmsy, Dt
srmps of wemew £, SUET TS 5 sy Tl el - el = o —_—
1Mwllm- T irswir Do o 00, Juse Oy 3

Tu et S

E #mﬂnﬂ:mr&mmwmﬂmn? 7 .

5. o W= % =i V2011 ERr P e b= P

a

|, ==

I Sy, Wik .
[ Comtamray L.pm;Ub-*
| A= et

F e s me Do hsth i e

!f'

0 cissw Jﬂnﬁhﬁi =h e

.:;; B g o (30, Mig oS =

— e —

“J'.. %Wmiﬂ-ﬂmﬁ‘ ] m-zt-t‘
B r-;m 1 s s, ey
(e 10, T055
II-I&IE&HE&-:

I'i’rfr"'-‘f“hnﬂlnﬁﬁi O /3 pi § | ' 1
[ 5~ oot _e.—yﬁ-mﬁ.m-—w .

[ Clesmgms (iuasal
1T A TR

iy, s, T i T O Lt Mo i lnike
5, i | D DN Py Tz is
T2 Waonal o i gl (e oo S 2000 el 2 | ﬂ Pam gy Lacgsez =TSO
S i e T At e e i L Ty e ey 22
~ 2l orpsed
L W an e ='=:ﬂ'|-m‘_...n'-1 =5 r_":- ' U B Mg [liwler =1 e
2 | 1D e i s penancans4 Wromniah ] JE e T T .
T Ay o w2 ey e T 2t ] L ) I SO By e ST
Bl T L] G CRT s
'."}'[..""mc:ﬁ" By L= F R B SO Ty l f’ \ I I Lacre s Vi assbibe
V2 P T
‘i%_m:wmnﬁuuwuw - _| T e Rxsie
A Ve a8 (e W B et e 0 pA Lilusiond, 54 Dbt
e Late SERRE N s o em i)

M tomyrest VrmresSey

mem
L s iatp e

Lu mpiee ST AN, Ao

—

— e JH

" — :_'i -

|
«870-720Z 90d«« ¥202/Z1/1 DO SO ‘PoAIaday :Bulji4 d1uot3os|3

AR P SRR

i



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

Exhibit C



Electronic Filing: Received, Clerk's Office 1/12/2024 **PCB 2024-048**

DECLARATION OF MELINDA W. HAHN, PhD

In support of Illinois Power Resources Generating, LLC’s (IPRG’s) Petition
for Review of IEPA’s Non-concurrence with the Duck Creek Alternative

Source Demonstration and Request for Stay

I, Dr. Melinda W. Hahn, declare and state as follows:

1) I am an Environmental Engineer and Senior Managing Consultant
with Ramboll Americas Engineering Solutions, Inc. Attachment A is a true and
accurate copy of my Curriculum Vitae.

2) | hold a PhD in Environmental Engineering from Johns Hopkins
University. The focus of my research for my PhD dissertation was contaminant
transport in porous media (e.g., groundwater).

3) My practice over my 25-year career includes site investigation and
remediation in multiple state and federal programs, such as voluntary
remediation, Resource Conservation and Recovery Act (RCRA) corrective action,
and Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) response action. My work in these programs includes contaminant fate

and transport modelling, site investigation and remediation, and statistics and forensic
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analysis of environmental contamination data. | have evaluated sites from many
different industrial sectors with many different contaminants of concern, including
volatile organic compounds (VOCs), which includes chlorinated volatile organic
compounds (CVOCs), semivolatile organic compounds (SVOCs), metals,
polychlorinated biphenyls (PCBs), and dioxins/furans.

4)  To prepare this Declaration, | reviewed the IPRG November 11, 2023
Alternative Source Demonstration (ASD) Report for pH observed in groundwater
from well G60L at the Duck Creek Power Plant (DCPP) Gypsum Management
Facility Pond (GMF Pond), the December 6, 2023 IEPA denial of the ASD, and
supporting information for the ASD. | reviewed the documents submitted by IPRG
independently and was not personally involved in their preparation.

5)  The ASD report addresses pH observed in groundwater in well G60L
outside the range the Groundwater Protection Standards (GPS) of 6.5 to 9 S.U. in
the 2" quarter of 2023. No other exceedances were identified for this monitoring
event.! The ASD report relies on a multiple lines of evidence (MLE) approach that

Is standard practice in causal determinations in environmental forensic analysis, risk

1 Ramboll, Groundwater Monitoring Data and Exceedances Report, 2"¢ Quarter 2023, Duck Creek GMF Pond,
September 12, 2023, Table 2.
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assessment, and site investigation.?34>% The MLE approach involves analysis of
multiple independent sets of data to test whether an identified source can explain
observed data. Information to consider can be site-specific, regional, or from the
literature.”® These independent lines of evidence are developed until sufficient
confidence is achieved to either confirm or rule out a source.® For the Duck Creek
ASD, the independent lines of evidence include hydrogeological data to establish
the direction of groundwater flow (groundwater flows generally from northwest to
southeast at the DCPP), chemical porewater from a well set at the base of the GMF
Pond, and leachate data to characterize source concentrations, chemical groundwater
data from upgradient and compliance wells, empirical observations of geologic
layers from boring logs, and multivariate analysis of chemical data to identify the

geochemical conditions that led to the pH exceedance at G60L. The lines of evidence

2 Miller, J. Methods and Advances in the Forensic Analysis of Contaminated Rivers, E3S Web of Conferences
Vol. 125, 2019, p. 3.

3 U.S. EPA, U.S. Navy SPAWAR Systems Center, GeoChem Metrix Inc., and Battelle Memorial Institute, A
Handbook for Determining the Sources of PCB Contamination in Sediments, Technical Report, TR-NAVFAC
EXWC-EV-1302, October 2012, p. 13.

4 U.S. EPA, Office of the Science Advisor, Risk Assessment Forum, Weight of Evidence in Ecological Assessment,
EPA/100/R-16/001, December 2016.

5 U.S. EPA, Office of Solid Waste and Emergency Response, OSWER Technical Guide for Assessing and
Mitigating the Vapor Intrusion Pathway from Subsurface Vapor in Indoor Air, June 2015, pp. xv-xvii, 17-18, 38-
40, 60-61, 117-123.

6 EPRI, Guidelines for Development of Alternative Source Demonstrations at Coal Combustion Residual Sites,
2017 Technical Report, p. viii.

7 U.S. EPA, Office of the Science Advisor, Risk Assessment Forum, Weight of Evidence in Ecological Assessment,
EPA/100/R-16/001, December 2016, p. 20 et seq.

8 U.S. EPA, U.S. Navy SPAWAR Systems Center, GeoChem Metrix Inc., and Battelle Memorial Institute, A
Handbook for Determining the Sources of PCB Contamination in Sediments, Technical Report, TR-NAVFAC
EXWC-EV-1302, October 2012, p. 30.

% Miller, J. Methods and Advances in the Forensic Analysis of Contaminated Rivers, E3S Web of Conferences
Vol. 125, 2019, p. 3.
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also rely on the principles of geochemistry and the fundamental concept of
contaminant migration: that contaminant concentrations decrease in the
downgradient direction due to the successive dilution of dispersion and diffusion
(i.e., downgradient concentrations cannot be higher than source concentrations). In
a coal combustion residual (CCR) surface impoundment release scenario, leachate
Is subject to physical processes that dilute solute concentrations including mixing,
dispersion and dilution.°

6)  The porewater well source concentrations in the GMF Pond have been
characterized through the collection of porewater and leachate samples. The source
porewater data for the GMF Pond are consistent with literature values for CCR
leachate, 1213 and define the maximum concentrations for groundwater impact
outside of the GMF Pond. GMF Pond source water is characterized by elevated
levels of boron, chloride, and sulfate relative to background groundwater

concentrations.*

10 U.S. EPA Office of Solid Waste and Emergency Response, Solid Waste Disposal Criteria, Technical Manual,
EPA530-R-93-017, p. 126.

11 U.S. EPA, Industrial Environmental Research Laboratory, Chemical and Biological Characterization of
Leachates from Coal Solid Wastes, EPA-600/7-80-039, March 1980.

12 U.S. EPA and TVA, Effects of Coal-ash Leachate on Ground Water Quality, EPA-600/7-80-066, March 1980.

13 U.S. EPA, Office of Research and Development, Characterization of Coal Combustion Residues from Electric
Utilities — Leaching and Characterization Data, EPA-600/R-09/151, December 2009.

14 Ramboll, Hydrogeological Site Characterization Report, GMF Pond Duck Creek Power Plant, October 21, 2021,

4
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pH in G60L
7)  The three lines of evidence (LOES) presented in the November 11,

2023 ASD report for pH are as follows:

a) LOE 1: The GMF Pond has a double geomembrane liner
designed to prevent CCR contact with groundwater;

b) LOE 2: Boron concentrations in compliance groundwater
monitoring wells do not exceed background groundwater limits; and

C) LOE 3: Geochemical analysis and empirical observations at and
near G60L demonstrate that a localized pocket of native peat is an alternative source

of the pH exceedance.

8)  The pH in monitoring well G60L was the only exceedance noted in the
first quarterly sampling event at the GMF Pond at the Duck Creek Power Plant.
Groundwater impacts caused by CCR are unlikely at the GMF Pond due to its liner
system that includes a high-density polyethylene geomembrane liner, a geosynthetic
clay liner, and a 36-inch compacted clay layer and physically separates the CCR
from the groundwater.

9) Boron did not exceed its statistically-derived background level at
G60L, or at any other compliance monitoring well in 2023 quarter 2. Boron is

considered by U.S. EPA to be the CCR indicator analyte with the fastest travel time
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and likely the first indicator analyte to be detected.™ As such, it is unlikely than an
exceedance could be caused by CCR if boron is not also elevated. Sulfate and
chloride are also site-specific indicator analytes of CCR impact based on the
porewater data from X301 and XTPWO02. The time series plots below show that pH
has decreased over time (indicated by an increase in hydrogen ion concentrations),
whereas boron and sulfate concentrations have remained relatively constant in
G60L. Chloride, on the other hand, has decreased in recent monitoring events in
G60L. The lack of synchronous increases in CCR indicator analytes at G60L
indicates that the GMF Pond is not the source of the pH exceedance in G60L. The
fact that these analytes have remained steady or decreased over time in G60L

indicates that the GMF Pond is also not contributing to the exceedance.

15 EPA Proposed Rule: Amendments to the National Minimum Criteria (Phase One for Disposal of Coal
Combustion Residuals from Electric Utilities, FR Vol. 83, No. 51, March 15, 2018, p. 11588.

6
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G60L Time Series for H+ and Boron
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10) Native peat layers up to 4 feet in thickness have been observed at nearby
monitoring well P60 and boring B-55 at slightly higher elevation from the G60L
screen (approximately a 2-foot vertical separation from the lower identified and
thicker layer). Peat is a common source of acid due to its origin and composition
that is rich in organic matter (plant detritus).'® When a peat bog is formed, it is fed
by rainwater with naturally acidic pH.” When peat organic matter decays into

organic acids, pH is further depressed and elements (nutrients) including carbon,

16 Bourbonniere, R.A., Review of Water Chemistry Research in Natural and Disturbed Peatlands, Canadian Water
Resources Journal, Vol. 34, No. 4, p. 402.

17" Bourbonniere, R.A., Review of Water Chemistry Research in Natural and Disturbed Peatlands, Canadian Water
Resources Journal, Vol. 34, No. 4, 2009, p. 404.
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hydrogen, nitrogen, phosphorus and sulfur are released.!® Peat is also a source of
dissolved organic matter that migrates in groundwater, so the peat itself can be a
source of acidity, but the dissolved and migrating organic matter is also a source of
acidity due to its decay process.

11) The top of the P60 well screen is approximately 5 feet below a 1-foot
peat layer (a greater vertical separation from a thinner peat layer than G60L). This
well may have also been impacted by the peat as the two pH measurements (in
February and March of 2021) have been acidic, with one below the GPS range of
6.5 to 9 S.U. These observations suggest that the acidity observed in G60L is
naturally occurring due to the presence of peat pockets at similar elevations in the
subsurface

12) Compliance well G60L is screened in a “potential migration pathway”
unit that includes the Peoria/Roxanna Loess (a fine-grained silt with origins of wind-
blown dust). This unit lies above and is distinct from the shallow sand of the
uppermost aquifer where the background wells G02S, G50S, and G51S are screened.
As such, groundwater in this well likely has a different geochemical signature. It is
also more likely to be impacted by peat deposits due to its higher elevation. Samples

from G60L plot near other wells screened in the Loess (G50L, G51L, and G52L) on

18 Leifeld, J., et al, Soil Organic Matter Stoichiometry as Indicator for Peatland Degradation, Nature Scientific
Reports, Vol. 10, 2020, p. 7634
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the Principal Component Analysis (PCA) biplot shown in Appendix C, Attachment
2 to the ASD, indicating a similar geochemical signature
13) Inits December 6, 2023 letter, the IEPA denied the Duck Creek ASD due to
perceived “data gaps” that included the following:

a) Source characterization of the CCR at the GMF Pond must
include total solids sampling in accordance with SW846.

b) Characterization to include sample and analysis in accordance
with 35 IAC 845.640 of alternative source must be provided with the ASD.

14)  The CCR source characterization request is vague and inappropriate for
the lines of evidence presented in the ASD. However, if the IEPA is requesting
“total” constituent analysis of CCR in milligrams per kilograms (mg/kg; mass of
constituent per mass of CCR on a dry weight basis), that information would not be
more appropriate for a source impact analysis than the porewater and leachate data
used for the ASD. In a land disposal scenario, groundwater would be impacted if
leachate (or porewater) from the solid waste (rather than the solid waste itself) travels
to and mixes with (and is diluted by) groundwater, then the impacted groundwater
travels downgradient where dispersion and diffusion processes further dilute solid
waste component concentrations. The most critical data needed for a groundwater
Impact analysis is the leachate quality, not the total amount of constituent in a solid

sample of CCR, because leachate is the material that potentially mixes with

10
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groundwater. Similarly, if the IEPA is requesting laboratory leach testing of solid
CCR samples either by Toxicity Characteristic leaching procedure (TCLP),
Synthetic Precipitation Leaching Procedure (SPLP), or Leaching Environmental
Assessment Framework (LEAF), that information would also not be more
appropriate for a source impact analysis than the actual porewater and leachate data
collected from the CCR presented in the Duck Creek ASD. All of the synthetic
laboratory leach tests on a solid sample aim to simulate a landfill environment in
order to predict leachate quality from a solid sample. Synthetic leach test results are
compared to actual field leachate data for fly ash and slag in order to evaluate the
representativeness of their results, i.e., field verification.!® U.S. EPA advises that
these “batch” 1-day laboratory tests on a relatively small sample do not account for
the long-term climatic and meteorological influences on a full-scale landfill
operation.?’ These tests often yield high initial concentrations that are not typical of
a full-scale operation.?!Other researchers evaluating the utility of the synthetic
precipitation leaching procedure (SPLP) to assess the risk of groundwater
contamination posed by the land application of granular solid waste report that the

use of a total pollutant concentration (mg/kg) in conjunction with SPLP

19 Tiwari, M.K,, et al, Suitability of Leaching Test Methods for Fly Ash and Slag: A Review, Journal of Radiation
Research and Applied Sciences, Vol.8, 2015. pp. 523-537.

20 U.S. EPA Office of Solid Waste and Emergency Response, Solid Waste Disposal Criteria, Technical Manual,
EPA530-R-93-017, p. 125.

2L 1hid.
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concentrations (milligrams per liter [mg/L]) to estimate pore water concentration
was unreliable as this method underestimates the measured porewater
concentrations.?? pH is not a conservative solute, but rather is dependent on local
geochemistry including buffering capacity, and varies due to redox reactions and
biological activity. These conditions vary in the subsurface and are particularly
difficult to simulate in a laboratory. Clearly, directly measuring CCR analyte
concentrations and pH in actual porewater and leachate samples from the actual
disposal environment is a more accurate basis for an impact analysis than using
laboratory predictions of those values. As stated above, the GMF Pond CCR and
adjacent groundwater quality have been adequately characterized for performing an
alternative source demonstration. Data from the GMF Pond porewater and leachate
samples relied upon in the Alternative Source Demonstration Report?® are sufficient
to define the strength and variability of source water for this assessment. Collection
of additional CCR source characterization data referenced in IEPA’s December 6,
2023 letter is not required for the ASD by Part 845 or Part 257 and would not change
the conclusion of the ASD.

15)  Similarly, the collection of alternate source samples is not required for

the ASD and development of such information would not change the conclusion of

22 Townsend, T, et al, Interpretation of Synthetic Precipitation Leaching Procedure (SPLP) Results for Assessing
Risk to Groundwater from Land-Applied Granular Waste, Environmental Engineering Science, VVol. 23, No. 1,
2005.

23 Ramboll, Alternative Source Demonstration Report for Joppa GMF POND, October 20, 2023. Appendix C.
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the ASD. Parts 845 and 257 do not even require identification of the alternate source
— only that a source other than the CCR is causing the pH exceedance and that the
CCR is not contributing to the exceedances. At the DCPP GMF Pond, the identified
source of the exceedances is not a single physical source area in a single geologic
unit with a conservative solute that can be sampled, but the presence of peat at
multiple locations that changes the local and downgradient geochemistry. The
downgradient geochemistry is governed by the interaction of the local aquifer solids
(the Loess) and the migrating groundwater impacted by peat deposits. Geochemical
parameters that are critical to understanding the pH exceedances such as oxidation-
reduction potential (ORP), dissolved organic matter concentrations, microbial
activity, and nutrient (iron, manganese, magnesium, or potassium) concentrations
are not discussed at all in Part 845. As such, the “alternate source” cannot be
characterized with groundwater samples under Part 845.640 or by physical sampling
and analysis for total or leachable analytes according to SW846. An accurate
laboratory simulation of transport, mixing and chemical/biological reactions of peat-
impacted groundwater with downgradient groundwater and aquifer solids at a field
scale with site-specific chemistry is likely not possible, and definitely not practical,
and is beyond the scope of both SW846 and Part 845. Further characterization of
the peat deposits under Part 845.640 would not add information that would change

the conclusion of the ASD that an alternative source is responsible for the pH

13
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exceedance at well G60L, and the GMF Pond is not contributing to the pH
exceedance at well G60L.

| declare under penalty of perjury that the foregoing is true and correct.

Dated: January 12, 2024

Vbl &S Voo

Melinda W. Hahn, PhD
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MELINDA W. HAHN, PH.D.

Senior Managing Consultant

Dr. Hahn'’s practice areas include site investigation and remediation,
contaminant fate and transport modelling, statistics of environmental
data, forensic analysis, and litigation support, including primarily
environmental liability and cost allocation. Regulatory areas include
RCRA, CERCLA, TSCA, and Voluntary Cleanup/Risk-Based Corrective
Action. Dr. Hahn has experience in the following industry categories:
energy (electric utilities, petroleum dispensing, pipeline operations, former
manufactured gas plant sites), industrial equipment manufacturing, metal
working and metal recycling, automobile manufacturing, ink and chemical
manufacturing, wood treating, mining, cement manufacturing, milling and
smelting operations, secondary aluminum production, and dry cleaning.

EDUCATION

1995

PhD, Environmental Engineering
The Johns Hopkins University

CONTACT INFORMATION
Melinda W. Hahn, PhD

1990 mhahn@ramboll.com
+1 (512) 239-9883

BS, Physics

The University of Texas at Austin
Ramboll Environ

1990 11782 Jollyville Road
Suite 211

Austin, TX 78759

United States of America

BS, Mathematics
The University of Texas at Austin

ACADEMIC HONORS
1992-1995
Graduate Fellow, National Science Foundation

1995
Most Distinguished Environmental Engineering Dissertation,
Association of Environmental Engineering Professors

CAREER
1998-Present
Senior Managing Consultant, ENVIRON/Ramboll

1997-1998
Consultant, Roy Ball, PC

1995-1997

Senior Project Engineer, Environmental Resources Management-
North Central, Inc.
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PROJECTS

e Provided technical litigation support for over 50 matters regarding extent, severity, timing, and
source of soil and ground water contamination and vapor intrusion, necessity for and costs of
remediation, human health risk assessment, toxic tort liability, Superfund cost allocation (including
consistency with the NCP), insurance cost recovery, and the siting and monitoring of a hazardous
waste landfill. The regulatory frameworks included lllinois Voluntary Cleanup Program, lllinois
Leaking Underground Storage Tank Program, RCRA, CERCLA, TSCA, NCP, and California Proposition
65. Completed projects in more than twenty states, with a focus in the Midwest.

e Provided expert testimony in matters involving Superfund cost allocation, statistics of environmental
data, and contaminant fate and transport.

e Retained as an expert witness and provided litigation/mediation support for a number of cost
allocation cases involving remediation of contaminated soil, groundwater, and sediment.

e Provided litigation support for environmental liability/cost allocation mediation and litigation at
several large sediment sites. Evaluated historical information on industrial processes and
discharges, and conducted forensic/statistical analysis to estimate the relative contribution of
contaminants to sediments.

e Provided litigation support for a number of insurance cost recovery projects, including a former
wood treating facility, a jewelry manufacturer, metal plating facility, machine shop and dry cleaner.
Tasks included the identification of likely sources and timing of contamination.

e Evaluated claims of residents living near a scrap metal facility of transport and deposition of lead-
containing particles in their homes using statistical analysis of plaintiffs’ chemical data. Provided
expert testimony based on this analysis.

e Evaluated the hydrogeological setting of a proposed petroleum pipeline pumping station and
estimated the likelihood of a release and groundwater contamination. Provided expert testimony
based on this analysis.

e Provided expert testimony on proposed coal ash impoundment closure regulations and proposed
new state groundwater standards in lllinois.

e Conducted environmental forensic evaluations to determine sources of observed environmental
contamination in soil, groundwater, sediment and sub-slab/indoor air for sites in litigation and pre-
litigation phases.

e Performed multivariate statistical analyses of data for forensic analysis, for contaminant ecological
impact analysis, to determine appropriate remedial objectives, and as part of human health and
ecological risk assessments.

e Lead RCRA Corrective Action at a former manufacturing facility.

e Directed and assisted in the closure of a number of sites in the lllinois Voluntary Cleanup Program
and the lllinois Leaking Underground Storage Tank Program.

e Evaluated the potential contribution of urban industrial sources of heavy metals to urban soil and
sediments using both simple data comparisons and multivariate statistical techniques.

e Performed ground water and contaminant fate and transport modeling using MODFLOW and MT3D
for use as a Superfund cost allocation tool in support of expert testimony. Relative mass of TCE
entering the Superfund Site from sources on two PRP’s properties was used as a basis for cost
allocation. A Monte Carlo analysis was also performed to evaluate the sensitivity of the proposed
allocation to changes in key variables.
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¢ Performed Monte Carlo analysis of risk to ground water posed by a proposed petroleum pipeline in
support of expert testimony. The analysis examined the likelihood of the exceedance of the lllinois
Class | ground water standard for benzene per mile of proposed pipeline.

e Performed Monte Carlo cost allocation among four PRPs for a Superfund Site in support of expert
testimony. Total volume, volume of hazardous substances, and volume of drummed materials were
considered.

o Utilized 3-D geostatistical interpolation techniques to visualize environmental data, to estimate
excavation volumes for remediation, and to identify and distinguish source areas and potential
preferential pathways of migration for a number of contaminated sites.

e Performed research and analysis of remedial activities and associated costs to determine compliance
with the NCP for cost recovery matters for a number of sites.

PUBLICATIONS AND PRESENTATIONS

1993

Stochastic Models of Particle Deposition in Porous Media

Paper presented at the 1993 Midwest Regional Conference on Environmental Chemistry, University of
Notre Dame

Authors: Hahn, M.W., and C. F. O’'Melia

1994

Deposition and Reentrainment of Particles in Porous Media

Poster presented at the 1994 Gordon Research Conference on Environmental Science, Water, New
Hampshire

Authors: Hahn, M.W., D. Abadzic, and C. R. O’'Melia

1994

Colloid Transport in Groundwaters: Filtration of Fine Particles at Low Filtration Rates
Presented at the 1994 ASCE National Conference, Boulder, Colorado

Authors: Hahn, M.W., D. Abadzic, and C. R. O’'Melia

1995

Deposition and Reentrainment of Brownian Particles under Unfavorable Chemical Conditions
Presented at the 1995 ACE National Conference, Environmental Chemistry Division
Authors: Hahn, M.W., D. Abadzic, and C. R. O’Melia

1995

Deposition and Reentrainment of Brownian Particles under Unfavorable Chemical Conditions
Doctoral Dissertation, Johns Hopkins University

Author: Hahn, M.W.

1997

Some Effects of Particles Size in Separation Processes Involving Colloids
Wat. Sci. Tech. Vol. 36, No. 4 pp. 119-126

Authors: O’Melia, C.R., M.W. Hahn, and C. Chen

1997

Literature Review 1997: Storage, Disposal, Remediation, and Closure
Water Environment Research, Vol. 69, No. 4, pp 6389-719

Authors: Millano E.F. and M.W. Hahn
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1998

The Statistics of Small Data Sets

Accepted for publication, Superfund Risk Assessment in Soil Contamination Studies: Third Volume,
ASTM STP 1338, K.B. Hoddinott Ed., American Society for Testing and Materials

Authors: Ball, R.O., and M.W. Hahn

1998

RBCA Compliance for Small Data Sets

Battelle Conference Proceedings, Remediation of Chlorinated and Recalcitrant Compounds: Risk,
Resource and Regulatory Issues

The First International Conference on Remediation of Chlorinated and Recalcitrant Compounds,
Monterey, California, pp. 73-78

Authors: Hahn, M.W., A.E. Sevcik, and R.O.Ball

1998

Contaminant Plume and using 3D Geostatistics

Battelle Conference Proceedings, Remediation of Chlorinated and Recalcitrant Compounds: Risk,
Resource and Regulatory Issues

The First International Conference on Remediation of Chlorinated and Recalcitrant Compounds,
Monterey, California, pp. 85-90

Authors: Ball, R.O., M.W. Hahn, and A.E. Sevcik1998

RBCA Closure at DNAPL Sites

Battelle Conference Proceedings, Remediation of Chlorinated and Recalcitrant Compounds: Risk,
Resource and Regulatory Issues

The First International Conference on Remediation of Chlorinated and Recalcitrant Compounds,
Monterey, California, pp.181-186

Authors: Sheahan, J.W., R.O. Ball, and M.W. Hahn

1998
RBCA Closure at DNAPL Sites, Ground Water Monitoring and Research
Authors: Sheahan, J.W., R.O. Ball, and M.W. Hahn

2004

Deposition and Reentrainment of Brownian Particles in Porous Media under Unfavorable Chemical
Conditions: Some Concepts and Applications

Environmental Science & Technology, Vol. 38, pp 210-220

Authors: Hahn, M.W. and C.R. O’Melia

2010

Making the Case for Causation in Toxic Tort Cases: Superfund Rules Don’t Apply
Environmental Law Reporter, News & Analysis, July 2010, pp. 10638-10641
Authors: More, J.R. and M.W. Hahn
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