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June 6, 2024

Keegan MacDonna

Ilinois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19276

Springfield, IL 62794

Re:  Illinois Power Generating Company - Coffeen Power Plant
Log No. 2021-100009
Bureau ID: W1350150004
Initial Review Letter Response - Part 845 Construction/Operating Permit Application(s)

Mr. MacDonna:

[llinois Power Generating Company (IPGC) received the Coffeen Power Plant CCR Surface
Impoundment Operating and Construction Permit Application Review Letter dated October 12,
2023. At this time, we submit the below responses to Illinois Environmental Protection Agency’s
(IEPA’s) initial comments.

As discussed more specifically below, IPGC will produce data and information requested by IEPA
in two productions starting concurrently with this letter by producing data and information that is
reasonably and readily available and producing the remaining information, as indicated in the
below responses, when it is available. All documents and responses will be provided in hard copy,
as requested by IEPA, as well as through a courtesy email and temporary file-sharing service. As
noted below, IPGC will also be producing electronic data deliverables (“EDDs”), which can only
be shared electronically and will be provided via the temporary file-sharing service.

Within the below responses, IPGC requests additional information and clarification regarding
several comments. To further discuss those requests, [IPGC will schedule meetings with IEPA to
ensure [PGC is providing complete responses.

Initial Operating Permit Application(s)

History of Construction [35 lll. Adm. Code 845.230(d)(3)(A4)]

Comment 1: 7o comply with the application requirements of 35 Ill. Adm. Code
845.230(d)(3)(A), the applicant must provide a written history of construction
containing the information specified in 35 Ill. Adm. Code 845.220(a)(1). Pursuant
to 35 Ill. Adm. Code 845.220(a)(1)(D-E), the applicant must provide a description
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Response:

Comment 2:

Response:

of the physical and engineering properties of the foundation and abutment
materials of the CCRSI, and a statement detailing physical and engineering
properties of the materials used in construction each zone or stage of the CCRSI.

As submitted, IPGC’s history of construction (HoC) provides an adequate
description of the physical and engineering properties of the foundation and
abutment materials and a statement detailing physical and engineering properties
of the materials used in constructing each zone or stage of each of the ponds.
Specifically, all of the information requirements in Adm. Code 845.220(a)(1)(D-E)
is included in Tables 1 through 4 of the History of Construction document within
the operating permit applications based on previous geotechnical explorations and
laboratory testing, including:

a. Summary of Foundation and Abutment Material Engineering Properties
(Table 1 of HoC)

b. Summary of Construction Material Engineering Properties for
Embankments (Table 2 of HoC)

c. Approximate dates of construction of each successive stage of construction
(Table 4 of HoC)

d. Listing of drawings containing items pertaining to the information
requested (Table 5, Appendix B and Appendix C of HoC)

The attached full certification reports (Attachment A) also include all of the
borings, lab testing, and analyses of the geotechnical aspects for all of the
impoundments other than Ash Pond 2.

In preparing its Operating Permit application, IPGC reviewed all available files and
identified and interviewed all employees that could potentially have relevant
information. Additionally, IPGC conducted no less than 3 plant visits. Despite its
efforts and due to the age of Ash Pond 2, IPGC was unable to find information
related to the topics within the History of Construction that it previously identified
as “not reasonably and readily available.”

To support the information provided to meet these requirements, the application
should be revised to include geotechnical exploration data and laboratory testing
data for the foundation, abutment, and zone/stage construction materials for each
impoundment.

The attached full certification reports (Attachment A) include all of the borings, lab
testing, and analyses of the geotechnical aspects of the impoundments other than
Ash Pond No. 2. Part 845 does not require the requested information. Section
845.230(d)(3)(A) (incorporating Section 845.220(a)(1)(D-E)) requires a
“description of the physical and engineering properties of the foundation and
abutment materials of the CCRSIL,” 845.220(a)(1)(D), and “a statement detailing
physical and engineering properties of the materials used in construction each zone
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Comment 3:

Response:

or stage of the CCRSIL” 35 Ill. Admin. Code 845.220(a)(1)(E). Section
845.220(a)(1)(D-E) does not require specific testing be performed. IPGC’s History
of Construction includes a description, based on previous geotechnical explorations
and laboratory testing, of the physical and engineering properties of the soils, clays,
and silts that make up the foundation and abutments of Ash Pond No. 1, Ash Pond
No. 2, the GMF Pond, and the GMF Recycle Pond. See, e.g., Coffeen Power Plant
Ash Pond No. 1 Operating Permit Application, Attachment B at 3-5.

The history of construction must also be revised to include provisions for
surveillance, maintenance, and repair for Ash Pond No. 2 pursuant to the
requirements of 35 Ill. Adm. Code 845.220(a)(1)(J).

Ash Pond No. 2 is inspected at least annually by a professional dam safety engineer
and weekly by trained plant personnel. Additionally, inspections are performed
after significant events such as storms. The inspections are performed to identify
settlement, subsidence, erosion, or other damage that may adversely affect the
integrity of the impoundment, final cover system, and stormwater management
system. Noted evidence of damage, such as damage to geosynthetic components,
rills, surface cracks, and settlement, will be repaired to maintain the integrity of the
impoundment. Repair activities may include, but are not limited to, repairing or
replacing damaged geosynthetic components, replacing and compacting soil cover,
repairing drainage channels that have been eroded, filling in depressions with soil,
regrading, and reseeding areas of failed vegetation, as necessary.

Emergency Action Plan [35 Ill. Adm. Code 845.230(d)(3)(D)]

Comment 4:

Response:

To comply with the application requirements of 35 Ill. Adm. Code
845.230(d)(3)(D), the applicant must provide a certified, written Emergency Action
Plan containing the information specified in 35 lll. Adm. Code 845.520. No written
Emergency Action Plan was provided for Ash Pond No. 2. A written Emergency
Action Plan for Ash Pond No. 2 must be submitted to the Agency in accordance
with the requirements of 35 Ill. Adm. Code 845.520(a-c) and (e).

A written Emergency Action Plan containing the information specified in 35 Ill.
Admin. Code § 845.520 for the Ash Pond No. 2 is enclosed as Attachment B.

Location Restrictions [35 Ill. Adm. Code 845.230(d)(2)(D)]

Comment 5:

To comply with the application requirements of 35 Ill. Adm. Code
845.230(d)(2)(D), the applicant must provide written demonstrations that an
existing CCR surface impoundment complies with, or an explanation of how it does
not comply with, the location restriction requirements specified in 35 Ill. Adm. Code
845.300-340. Written demonstrations were not submitted in the initial operating
permit application(s) for Ash Pond No. 1, the GMF Gypsum Stack Pond, and the
GMF Recycle Pond. Only memorandums certifying the demonstrations were
submitted, regarding the location restriction requirements. Written demonstrations
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Response:

Comment 6:

Response:

Comment 7:

Response:

of compliance with the location restrictions for these impoundments must be
submitted to the Agency in accordance with 35 Ill. Adm. Code 845.300-340.

The submitted application contains two memorandums regarding certification of
the location restriction demonstration for placement above the uppermost aquifer,
for each of these impoundments. One memo from Haley & Aldrich, Inc., dated
October 16, 2018, states that Ash Pond No. I does not meet the requirements of 40
CFR 257.60(a), which contains the same requirements as 35 Ill. Adm. Code
845.300(a), nearly verbatim. However, another memo from Burns McDonnell,
dated October 25, 2021, states that the demonstration was previously certified that
Ash Pond No. 1 meets the requirements of 40 CFR 257.60. Similar discrepancies
were noted in the applications submitted for the GMF Gypsum Stack Pond and
GMF Recycle Pond. Along with the demonstration for placement above the
uppermost aquifer for each of these three impoundments, a new certification
statement must be signed and stamped by an Illinois Registered Professional
Engineer and submitted to the Agency to clarify the discrepancy.

IPGC is reviewing and preparing additional demonstrations in response to IEPA’s
Comment 5, which it will submit in its second, responsive production.

The Agency has determined that the GMF Recycle Pond is located in an
underground mine buffer zone according to the Illinois State Geological Survey
Mines Interactive Map. The demonstration for Unstable Areas pursuant to the
requirements of 35 Ill. Adm. 845.340 should include details demonstrating whether
or not the GMF Recycle Pond may be impacted by the nearby mines.

IPGC will provide the requested demonstration for unstable areas in its second,
responsive production.

Since the impoundments at the site are located within a seismic impact zone,
demonstrations submitted for Ash Pond No. 1, the GMF Gypsum Stack Pond, and
the GMF Recycle Pond must include details that demonstrate that all structural
components, including liners, leachate collection and removal systems, and surface
water control systems, are designed to resist the maximum horizontal acceleration
in lithified earth material for the site, pursuant to the requirements of 35 1ll. Adm.
Code 845.330.

IPGC will provide the requested demonstrations in its second, responsive
production.

Preliminary Written Closure Plan [35 Ill. Adm. Code 845.230(d)(2)(J)]

Comment 8:

To comply with the application requirements of 35 Ill. Adm. Code 845.230(d)(2)(J),
the applicant must provide a preliminary written closure plan containing the
information specified in 35 Ill. Adm. Code 845.720(a). No preliminary written
closure plans were provided for Ash Pond No. 1, the GMF Gypsum Stack Pond,
and the GMF Recycle Pond. The application(s) for these impoundments must be
revised to include a preliminary written closure plan for each impoundment,
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Response:

pursuant to the requirements of 35 Ill. Adm. Code 845.230(d)(2)(J) and 35 Ill. Adm.
Code 845.720(a).

The GMF Gypsum Stack Pond and the GMF Recycle Pond are required to close
under 35 Ill. Admin. Code § 845.700. Therefore, preliminary closure plans are not
required for the unit. Section 845.720(a)(1) requires a preliminary written closure

plan only for those units “not required to close under Section 845.700.” 35 Ill.
Admin. Code § 845.720(a)(1) (emphasis added).

Certification of CCR Surface Impoundment Liner [35 Ill. Adm. Code 845.230(d)(2)(L)]

Comment 9: To comply with the application requirements of 35 Ill. Adm. Code §45.230(d)(2)(L),

Response:

the applicant must provide a certification that an existing CCR surface
impoundment has a liner that meets the requirements of 35 Ill. Adm. Code
845.400(a), or a statement that it does not have a liner meeting those requirements.
No certification of the liner for the GMF Recycle Pond was included in the initial
operating permit application, nor did it contain a statement that the liner does not
meet the aforementioned requirements. A certification that the liner meets the
requirements of 35 Ill. Adm. Code 845.400(a) signed and stamped by a Registered
1llinois Professional Engineer, or a statement otherwise, must be submitted to the
Agency in accordance with 35 Ill. Adm. Code 845.230(d)(2)(L).

As required by Section 845.230(d)(2)(L), IPGC states that the GMF Recycle Pond
does not have a liner that meets the requirements of Section 845.400(b) or (c).

Hydrogeologic Site Characterization [35 Ill. Adm. Code 845.230(d)(2)(1)(i) and 35 1ll. Adm.
Code 845.230(d)(3)(E)(i)]

Comment 10: 7o comply with the application requirements of 35 Ill. Adm. Code

845.230(d)(2)(1)(i) and 35 Ill. Adm. Code 845.230(d)(3)(E)(i), the applicant must
provide a hydrogeologic site characterization meeting the requirements of 35 III.
Adm. Code 845.620 for each CCR surface impoundment. The provided
hydrogeologic site characterizations for each impoundment include boring logs up
to 100 ft that do not encounter bedrock. The facility must monitor each
hydrostratigraphic unit that is a potential migration pathway and provide
supporting evidence for the pathways selected. — The hydrogeologic site
characterization for each impoundment must be revised to identify the potential

migration pathways pursuant to the requirements of 35 Ill. Adm. Code
845.620(b)(11).

The hydrogeologic site characterization provided in the application for Ash Pond
No. 2 does not address climatic aspects of the site, including any seasonal or
temporal fluctuations and precipitation estimates, nor does it identify nearby
nature preserves. The hydrogeologic site characterization for Ash Pond No. 2 must
be revised to address these factors pursuant to the requirements of 35 Ill. Adm.
Code 845.620(b)(2) and 35 1ll. Adm. Code 845.620(b)(5).
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Response:

The Hydrogeologic Characterization Reports for all units other than Ash Pond No.
2 contain discussion of hydrostratigraphic units in Section 3.2.1, and potential
migration pathways are described in Section 3.2.3. [IPGC will provide a technical
memorandum identifying nearby dedicated nature preserves and potential
migration pathways as well as amending the characterization of Ash Pond No. 2 to
include climatic aspects of the site, such as seasonal and temporal fluctuations in
groundwater flow. The Memorandum will be provided in IPGC’s second,
responsive production.

Groundwater Monitoring Program [35 Ill. Adm. Code 845.230(d)(2)(1)(iii-iv) and 35 Illl. Adm.
Code 845.230(d)(3)(E)(iii-iv)]

Comment 11:

Response:

Comment 12:

To comply with the application requirements of 35 Ill. Adm. Code
845.230(d)(2)(1)(iii-iv) and 35 Ill. Adm. Code 845.230(d)(3)(E)(iii-iv), the
applicant must provide details of proposed groundwater sampling, analysis, and
monitoring programs meeting the requirements of 35 Ill. Adm. Code 845.640 and
650 for each CCR surface impoundment. For all CCR surface impoundments at
the site, the applicant must provide laboratory reports, field stabilization records,
and purge documentation to sufficiently address the requirements of 35 Ill. Adm.
Code 845.640(a). Additionally, the applicant must identify the certified laboratory
used for groundwater sample analysis of samples collected at each CCR surface
impoundment pursuant to the requirements of 35 Ill. Adm. Code 845.640(j).

On December 19, 2023, IPGC technical staff and IEPA met to discuss IEPA’s
Initial Review Letter. Pursuant to that discussion, [IPGC is producing the electronic
data deliverable (“EDD”) responsive to the above request concurrently with this
response. Given the nature of the data to be shared, IPGC will provide IEPA with
a link to a temporary file-sharing service containing the EDD.

The data provided in Attachment I, Table 3-1 for each impoundment does not
include appropriate minimum detection limits for each constituent in order to
evaluate the constituent statistically for comparison with the numerical
groundwater protection standards pursuant to 35 Ill. Adm. Code 845.600(a)(1).
Additionally, the calculated protection/background values do not exhibit the
correct use of the statistics pursuant to 35 Ill. Adm. Code 845.600(a)(2) for the
following parameters: boron at Ash Pond No. 1, lead at Ash Pond No. 2 and the
GMF Recycle Pond, and arsenic at the GMF Gypsum Stack Pond. The proposed
monitoring program must be revised to address these issues.
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Response:

IPGC has received and reviewed IEPA's December 28, 2023 letter regarding
additional comments on statistical methods proposed in the initial operating
permit applications. [IPGC and IEPA met on May 2, 2024 to discuss the comments
in this initial review letter and in the December 28, 2023 letter. Responses to the
initial review letter are provided here, and IPGC will provide separate written
responses to the December 28, 2023 letter.

Typical laboratory detection and reporting limits are summarized in the
Groundwater Monitoring Plan/Attachment I, Table 4-2. All detection and reporting
limits are equal to or less than the groundwater protection standards (GWPS) in 35
IAC § 845.600(a)(1). The electronic data deliverables (EDDs) submitted to IEPA
contain the actual laboratory detection and reporting limits associated with each
sample result. Only sample results above the reporting limits are considered
detected values for statistical background determinations to avoid introduction of
additional uncertainty or error associated with sample results below reporting
limits. Sample results below reporting limits are considered non-detects for
statistical calculations and handled as specified in the Statistical Analysis Plan
included in the Groundwater Monitoring Plan as Appendix A. In very rare cases,
the reporting limits for individual sample results may exceed the GWPS in 35 IAC
§ 845.600(a)(1) due to matrix effects requiring dilution of the sample before
analysis. These results are specifically examined to make sure they do not
disproportionately affect the statistical background determination, and are excluded
for conservatism if they do. No samples included in the Coffeen background
determinations had non-detect results with reporting limits exceeding the GWPS in
35 TAC § 845.600(a); therefore, background values calculated for boron at Ash
Pond No. 1, lead at Ash Pond No. 2 and the GMF Recycle Pond, and arsenic at the
GMF Gypsum Stack Pond were not affected by detection limits above the GWPS.

The background concentrations were determined using a tolerance interval
established from the distribution of the background data, pursuant to 35 IAC
§845.640(f)(1)(c) and as discussed with IEPA in the May 2 meeting. This method
of determining a background level is consistent with methods in the USEPA
guidance document Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities Unified Guidance (2009).

History of Known Exceedances of the Groundwater Protection Standards [35 Ill. Adm. Code
845.230(d)(2)(M)]

Comment 13: 7o comply with the application requirements of 35 Ill. Adm. Code

845.230(d)(2)(M), the applicant must provide a history of known exceedances of
the groundwater protection standards in Section 845.600, and any corrective
action taken to remediate the groundwater. The history of known exceedances
provided for each impoundment at the site does not contain raw sample data, only
the results of a statistical analysis. Raw data that is consistent with the data quality
information required by 35 Ill. Adm. Code 845.640(a) must be provided to the
Agency for all impoundments at the site.
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Response:

On December 19, 2023, IPGC technical staff and IEPA met to discuss IEPA’s
Initial Review Letter. Pursuant to that discussion, IPGC is producing the EDD
responsive to the above request concurrently with this response. Given the nature
of the data to be shared, IPGC will provide IEPA with a link to a temporary file-
sharing service containing the EDD.

Comment 14: Additionally, appropriate minimum detection limits must be applied for the

Response:

following parameters. boron, cobalt, and sulfate at Ash Pond 1, arsenic at the GMF
Gypsum Stack Pond, and lead at the GMF Recycle Pond.

IPGC has received and reviewed IEPA's December 28, 2023 letter regarding
additional comments on statistical methods proposed in the initial operating permit
applications. IPGC and IEPA met on May 2, 2024 to discuss the comments in this
initial review letter and in the December 28, 2023 letter. Responses to the initial
review letter are provided here, and IPGC will provide separate written responses
to the December 28, 2023 letter.

Typical laboratory detection and reporting limits are summarized in the
Groundwater Monitoring Plan/Attachment I, Table 4-2. All detection and reporting
limits are equal to or less than the groundwater protection standards (GWPS) in 35
IAC § 845.600(a)(1). The electronic data deliverables (EDDs) submitted to IEPA
contain the actual laboratory detection and reporting limits associated with each
sample result. Only sample results above the reporting limits are considered
detected values in statistical background determinations to avoid introduction of
additional uncertainty or error associated with sample results below reporting
limits. Sample results below reporting limits are considered non-detects for
statistical calculations and handled as specified in the Statistical Analysis Plan
included in the Groundwater Monitoring Plan as Appendix A. In very rare cases,
the reporting limits for individual sample results may exceed the GWPS in 35 IAC
§ 845.600(a)(1) due to matrix effects requiring dilution of the sample before
analysis. These results are specifically examined to make sure they do not
disproportionately affect the statistical background determination, and are excluded
for conservatism if they do. No samples included in the Coffeen background
determinations had non-detect results with reporting limits exceeding the GWPS in
35 TAC § 845.600(a); therefore, background values calculated for boron at Ash
Pond No. 1, lead at Ash Pond No. 2 and the GMF Recycle Pond, and arsenic at the
GMF Gypsum Stack Pond were not affected by detection limits above the GWPS.

Waste Characterization/CCR Characterization [35 Ill. Adm. Code 845.150(a)(1), 35 Ill. Adm.
Code 845.230(d)(2)(B-C), 35 Ill. Adm. Code 845.600, 35 1ll. Adm. Code 845.640(a)]

Comment 15: To comply with the application requirements of 35 Ill. Adm. Code 845.230(d)(2)(B-

C), the applicant must provide an analysis of the chemical constituents found within
the CCR located in or to be placed in a CCR surface impoundment (waste
characterization) and an analysis of the chemical constituents of all waste streams,
chemical additives and sorbent materials entering or contained in the CCR surface
impoundment. CCR waste characterization must include all waste streams as
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Response:

defined by SW846, incorporated by reference, which includes an appropriate
number of samples to characterize each waste type and identification of all waste
types which includes solids, semi-solids, liquids, and air born parts that come from
the CCR. The applicant must provide date and time sampled, number of samples
collected, constituents analyzed for each sample, statistics or data reduction
technical explanations, and laboratory reports for the analytical data for the
following waste streams at Ash Pond No. 1, the GMF Gypsum Stack Pond, and the
GMF Recycle Pond: CCR solids and semi-solids, leachate water, if any; surface
water, if any; and any other waste stream as defined by SW846 Compendium.

The existing characterization is consistent with Part 845. While it is true that
SW846 is incorporated by reference into Part 845 by Section 845.150, 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,
“Illinois 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 2014-008, Opinion of the Board 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 at 1 (July 2014).!
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) at 1 (July 2014).?
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
Admin. Code § 845.640(¢e). There is no requirement to use SW846 under Section
845.230(d)(2). The plain language of Part 845 does not require the utilization of
SW846 for purposes of waste and CCR characterization.

IPGC followed best practices in the industry in conducting its “analysis of the
chemical constituents found within the CCR to be placed in the CCR surface
impoundment” and ““analysis of the chemical constituents of all waste streams,
chemical additives and sorbent materials entering or contained in the CCR surface
impoundment.” IPGC collected porewater, which is the most representative of the
chemical constituents from the leachate of the impoundment. Testing of the actual
porewater from a CCR surface impoundment is more appropriate than SW846’s
use of leach test results to estimate a total potential for chemical leaching from CCR
into groundwater. In promulgation of the Federal 257 CCR Rule (40 CFR 257),

! Available at https://www.epa.gov/sites/default/files/2015-10/documents/chap2_1.pdf.
2 Available at https://www.epa.gov/sites/default/files/2015-10/documents/disclaim.pdf.
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USEPA states that “[t]lhe use of porewater data is still considered the most
appropriate approach to estimate constituent fluxes to groundwater for CCR surface
impoundments” (USEPA, 2015, Preamble p. 21441) because porewater is water
“collected from the interstitial water between waste particles in surface
impoundments as it occurs in the field” and represents the material potentially
leached from impoundments. The CCR materials are the primary source of
constituents loading to the CCR porewater. Over an extended period (e.g., months
or years), the CCR porewater (i.e., water) reaches equilibrium with the CCR
materials. The concentrations within the porewater are “the most representative
data available for impoundments because these data are field-measured
concentrations of leachate” (USEPA, 2014, Risk Assessment). The porewater
analysis used is the best and most accurate scientifically available information for
source characterization. See, e.g., US EPA, Industrial Environmental Research
Laboratory, Chemical and Biological Characterization of Leachates from Coal
Solid Wastes, EPA-600/7-80-039, March 1980; US EPA & TVA, Effects of Coal-
ash Leachate on Ground Water Quality, EPA-600/7-80-066, March 1980; US 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; see also X.Wang, et al., Leaching and Geochemical
Evaluation of Oxyanion Partitioning Within an Active Coal Ash Management Unit,
Chemical Engineering Journal, Vol. 454, Part 4, at 140406 (Feb. 15, 2023).

Prior to performing hydrogeologic investigations in 2021 as needed to support the
operating permit applications, Ramboll completed a review of existing data to
determine whether sufficient information existed to meet the requirements of 35
LLA.C. § 845. Based on the review, Ramboll developed an approach to fully
characterize the CCR material as part of the 2021 investigation at the Coffeen
Power Plant. Porewater wells and CCR solids sample collection at each of the three
impoundments (AP1, GMF Stack Pond, and GMF Recycle Pond) were selected by
evaluating the extent of CCR material through time on aerial photographs
identifying visible differences (color) in surficial materials and capturing a
representative spatial distribution (both vertically and horizontally; Figures 1 and 2
in Attachment C). Based on the aerial photos, no porewater wells were planned for
the GMF Recycle Pond because no CCR material was visible in the most recent
aerials. During the investigation, assessment of conditions at the GMF Stack Pond
with the drilling subcontractor indicated that it was unsafe to traverse the unit with
a drill rig. As a result, the proposed porewater well was not installed, however two
solid samples were obtained using hand tools. At AP1, two porewater wells were
installed and two composite samples of CCR were collected to provide spatial
coverage of the Unit. Analytical results of solid samples are provided in tables from
the Hydrogeologic Characterization Reports which have also been included in
Attachment C.
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Proposed Closure Prioritization Category [35 Ill. Adm. Code 845.230(d)(2)(T)]

Comment 16: To comply with the application requirements of 35 Ill. Adm. Code 845.230(d)(2)(T),

Response:

the applicant must provide a proposed closure priority categorization pursuant to
the requirements of 35 Ill. Adm. Code 845.700(g). The proposed closure priority
categorization for the GMF Gypsum Stack Pond indicates that it should be included
in Category 5, which is reserved for existing CCRSIs that have exceedances of the
groundwater protection standards in 35 Ill. Adm. 845.600. However, the history of
known groundwater standard exceedances for this impoundment, provided in
Attachment M of the application, indicates that there have been no known
exceedances. The proposed closure priority categorization for the GMF Gypsum
Stack Pond should be revised to include this impoundment in Category 7, which is
reserved for existing CCRSIs that are in compliance with the groundwater
protection standards in 35 Ill. Adm. Code 845.600.

While there were no known exceedances of the groundwater protection standards
when the application was submitted, an exceedance of the groundwater protection
standards was identified in the quarterly groundwater monitoring report for the
GMF Gypsum Stack Pond submitted to the Agency on October 16, 2023.
Therefore, IPGC’s operating permit now correctly identifies the GMF Gypsum
Stack Pond in Category 5, and no application amendment is necessary.

Initial Construction Permit Application(s)

Groundwater Modeling [35 Ill. Adm. Code 845.220(d)(3)(A)]

Comment 17: To comply with the application requirements of 35 Ill. Adm. Code

Response:

845.220(d)(3)(A), the applicant must provide documentation of groundwater
modeling, including the results of groundwater contaminant transport modeling
and calculations showing how the closure will achieve compliance with the
applicable groundwater standards.

The provided groundwater modeling reports for Ash Pond No. 1, the GMF Gypsum
Stack Pond, and the GMF Recycle Pond only include groundwater transport
modeling for sulfate, in Sections 4.3.3 and 4.5. The groundwater modeling reports
should be revised to include groundwater modeling results for all constituents
listed in 35 Ill. Adm. Code 845.600 that have been found to be present in these
impoundments. Groundwater modeling of sulfate alone does not represent the flow
rate and leachability of all constituents with groundwater protection standards.

Part 845 does not require that groundwater models developed in support of the
closure alternative analysis evaluate all constituents listed in Section 845.600 that
have been found to be present in the CCR surface impoundment. Part 845 requires
that groundwater modeling evaluate only “how the closure alternative will achieve
compliance with the applicable groundwater protection standards” 35 Ill. Admin.
Code § 845.710(d)(2). 221-9587. There is no language in Part 845 requiring that
the groundwater model must evaluate all constituents that have been detected in a
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surface impoundment. Further, as discussed in Attachment D, modeling selected
constituents is a common industry approach for evaluation of environmental
systems and is sufficient to achieve the modeling objectives in support of the
closure alternatives analysis. Attachment D at 3. IPGC selected, as a surrogate,
sulfate as the constituent at the site that will likely require the longest time to
achieve the groundwater protection standards. This surrogate constituent is
appropriate to determine when the closure of each unit will achieve the groundwater
protection standards as required by Section 845.710(d)(2). Id. at 5, 8-10.

IPGC and IEPA met on May 30, 2024 where IPGC presented the groundwater
modeling approach used to meet the requirements of Section 845.220 (d)(3) and
845.710(d)(2). IPGC will not evaluate the fate and transport of constituents listed
in Section 845.600 that are not found to be present in porewater collected from
CCR SIs. In addition to closure permit groundwater modeling, IPGC will be
conducting fate and transport modeling for evaluation of potential corrective
measures in the corrective action alternatives analysis (CAAA) report (due no later
than June 2025 for all units) using sulfate as a surrogate constituent. A geochemical
evaluation report will also be submitted concurrently with the CAAA that discusses
the expected transport and fate of all constituents listed in Section 845.600 that have
been detected above the groundwater protection standards (GWPS) and are
attributable to a CCR unit. Within the geochemical evaluation IPGC will also
describe the expected behavior of constituents listed in Section 845.600 that were
detected in porewater but have not been detected above the GWPS.

In addition, IPGC will be providing hydrogeologic and geochemical conceptual site
models as components of the nature and extent report required by 35 Ill. Admin.
Code § 845.650(d)(1). The nature and extent report will be submitted concurrent
with the corrective measures assessment report (due no later than June 2024 for all
units). These activities will address the concerns posed by IEPA in its Initial
Review Letter.

History of Construction [35 Ill. Adm. Code 845.220(a)]

Comment 18: To comply with the application requirements of 35 1ll. Adm. Code 845.220(a)(1)(D-
E), the applicant must provide a description of the physical and engineering
properties of the foundation and abutment materials of the CCRSI, and a statement
detailing physical and engineering properties of the materials used in construction
each zone or stage of the CCRSI.

Response: See response to comment 1.

Comment 19: 7o support the information provided to meet these requirements for Ash Pond No.
1, the GMF Gypsum Stack Pond, and the GMF Recycle Pond, the application
should be revised to include geotechnical exploration data and laboratory testing
data for the foundation, abutment, and zone/stage construction materials.

Response: See response to comment 2.
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Waste Characterization/CCR Characterization [35 Ill. Adm. Code 845.150(a)(1), 35 1ll. Adm.
Code 845.220(a)(2)(A), 35 1ll. Adm. Code 845.600, 35 Ill. Adm. Code 845.640(a)]

Comment 20:

Response:

To comply with the application requirements of 35 Ill. Adm. Code
845.220(a)(2)(A), the applicant must provide an analysis of the chemical
constituents found within the CCR located in or to be placed in a CCR surface
impoundment (waste characterization). CCR waste characterization must include
all waste streams as defined by SW846, incorporated by reference, which includes
appropriate number of samples to characterize each waste type and identification
of all waste types which includes solids, semi-solids, liquids, and airborne parts
that come from the CCR. The applicant must provide date and time sampled,
number of samples collected, constituents analyzed for each sample, statistics or
data reduction technical explanations, and laboratory reports for the analytical
data for the following waste streams at Ash Pond No. 1, the GMF Gypsum Stack
Pond, and the GMF Recycle Pond: CCR solids and semi-solids, leachate water, if
any, surface water, if any, and any other waste stream as defined by SW846
Compendium.

See response to comment 15.

Final Closure Plan and Alternatives Analysis [35 Ill. Adm. Code 845.220(d), 35 Ill. Adm. Code
845.210, 35 Ill. Adm. Code 845.720(b), and 35 Ill. Adm. Code 845.750]

Comment 21:

Response:

Comment 22:

To comply with the application requirements of 35 Ill. Adm. Code 845.220(d)(2),
the applicant must provide a final closure plan pursuant to the requirements of 35
1ll. Adm. Code 845.720(b), including a closure alternatives analysis pursuant to
the requirements of 35 Ill. Adm. Code 845.210. The final closure plans for closure-
in-place of Ash Pond No. 1 and the GMF Gypsum Stack Pond in accordance with
35 1ll. Adm. Code 845.750 should include plans for surveying the final extents of
the ponds at each of the following points in the construction schedule: prior to
commencement of construction activities, after compaction and dewatering of the
CCR, after completion of placement of the low permeability layer, and after
completion of final grading and seeding.

IPGC will conduct a survey of the final extents of the CCR surface impoundments
prior to commencement of construction activities and after closure has been
completed and will include this information in the closure report required to be
submitted to the Agency pursuant to Section 845.760(e).

The final closure plans for Ash Pond No. I and the GMF Gypsum Stack Pond
should also include steps to verify that the proposed cover system soils come from
an uncontaminated borrow source, including lab testing for SVOCs, VOCs, and
PCBs listed in 35 Ill. Adm. Code 620 and metals listed in 35 1ll. Adm. Code 845.600.
Alternatively, the borrow source material must be certified “uncontaminated soil”
to ensure that the borrow source material does not pose a risk to human health and
the environment.
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Response:

Comment 23:

Response:

Part 845 does not require IPGC to verify that the proposed cover system soils come
from an uncontaminated borrow source or, alternatively, to certify the borrow
source as ‘“uncontaminated soil.” Further, to the extent IEPA is relying on 35 Ill.
Admin. Code Part 1100 to require certified “uncontaminated soil” be used as fill
material at the site, it does not. Part 1100’s application is limited to uncontaminated
soil fill operations and clean construction demolition debris (CCDD) fill operations.
Ash Pond No. 1 and the GMF Gypsum Stack Pond are neither. None the less, IPGC
is committed to using borrow sourced from a location that has no known surface
soil contamination of such a level to pose a significant risk to human health or the
environment.

The final closure plans for Ash Pond No. 1, the GMF Gypsum Stack Pond, and the
GMF Recycle Pond should include laboratory documents to validate the
groundwater and surface water summary tables in Attachment G, Appendix A,
specifically for Table 2.2 and Table 2.3. Table 2.2 does not include concentrations
for pH pursuant to the requirements of 35 Ill. Adm. Code 845.600.

Measurements of pH were not included in the referenced tables because pH is not
a parameter that is typically evaluated in risk assessments, as there are no risk-based
criteria that have been developed for pH (i.e., pH is not included on the US EPA
Regional Screening Levels (RSL) list). However, pH values were provided in Table
4-1 of Appendix E (the Hydrogeologic Characterization Report (Ramboll,
2021a,b,c)) and are provided in the EDDs referenced in Comment 9. With respect
to the Closure Alternatives Analysis tables 2.2, 3.1, and 3.2 that did not include pH;
review of the data indicates pH concentrations had the following ranges:

AP1 — pH in monitoring wells ranged from 6.3 to 7.4 Standard Units (SU) from
2015 to0 2021. The GWPS for pH at the CPP AP1 is 6.5 to 9.0 SU. Three results fell
below the lower GWPS, however this was only during a single event at G301 and
two events at G312. No results exceeded the upper GWPS.

GMF GSP - pH in monitoring wells ranged from 6.2 to 7.7 Standard Units (SU)
from 2015 to 2021. The GWPS for pH at the CPP GMF GSP is 6.5 to 9.0 SU. Only
one result from G206 fell below the lower GWPS. No results exceeded the upper
GWPS.

GMF RP - pH in monitoring wells ranged from 6.5 to 7.7 Standard Units (SU)
from 2015 to 2021. The GWPS for pH at the CPP GMF RP is 6.5 to 9.0 SU. No
results fell below the lower GWPS and no results exceeded the upper GWPS.

Given the isolated and limited detections of pH outside the GWPS, including pH
does not change the results of the evaluation which concluded current conditions
do not present a risk to human health or the environment. pH data from groundwater
sampling is included in the EDDs discussed below.

On December 19, 2023, IPGC technical staff and IEPA met to discuss IEPA’s
Initial Review Letter. Pursuant to that discussion and follow up emails exchanged
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Comment 24:

Response:

on December 20, 2023, IPGC is producing the EDD responsive to the above request
concurrently with this response. Given the nature of the data to be shared, IPGC
will provide IEPA with a link to a temporary file-sharing service containing the
EDD. Note that the EDD will only contain groundwater data, and that the surface
water data will be provided in the Nature and Extent Report that is currently being
prepared and will be submitted in conjunction with the Corrective Measures
Assessment due to IEPA on June 12, 2024.

The final closure plan for the GMF Recycle Pond does not provide proof that the
onsite landfill is permitted and approved to accept CCR contaminated concrete.
This final closure plan should be revised to demonstrate that the landfill is
permitted as such.

There is an existing onsite landfill with enough capacity to accept CCR and CCR
contaminated concrete from the GMF Recycle Pond. The final closure plan posits
that CCR from the GMF Recycle Pond will be disposed in the onsite landfill. See
WSP, Permit Application Part 845 Construction Permit Application for GMF
Recycle Pond, Appendix C (Final Closure Plan) at Attachment 1 (Closure
Alternative Analysis), p. 5-1. While the onsite landfill’s Initial Facility Report
(IFR) does not currently specify the waste stream of CCR-contaminated concrete,
the on site landfill is exempt from permits pursuant to Section 21(d) of the
Environmental Protection Act and is able to receive wastes generated by such
person’s own activities which are stored, treated, or disposed within the site where
such wastes are generated. The I[FR will be updated to reflect the approved closure
plans, once a closure permit is received.

Proposed Closure Prioritization Category [35 1ll. Adm. Code 845.220(d)(1)]

Comment 25:

Response:

To comply with the application requirements of 35 Ill. Adm. Code 845.220(d)(1),
the applicant must provide a proposed closure priority categorization pursuant to
the requirements of 35 Ill. Adm. Code 845.700(g). The proposed closure priority
categorization for the GMF Gypsum Stack Pond indicates that it should be included
in Category 5, which is reserved for existing CCRSIs that have exceedances of the
groundwater protection standards in 35 Ill. Adm. 845.600. However, the history of
known groundwater standard exceedances for this impoundment, provided in
Attachment M of the application, indicates that there have been no known
exceedances. The proposed closure priority categorization for the GMF Gypsum
Stack Pond should be revised to include this impoundment in Category 7, which is
reserved for existing CCRSIs that are in compliance with the groundwater
protection standards in 35 Ill. Adm. Code 845.600.

See response to comment 17.
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Should you have any questions or comments regarding the above responses, please contact Rhys
Fuller at rhys.fuller@vistracorp.com or (618) 975-1799.

Sincerely,

Phil Morris, P.E.
Sr. Director, Environmental
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Assessment, Safety Factor Assessment, and Inflow
Design Flood Control System Plan for Ash Pond No. 1 at

the Coffeen Power Station

Executive Summary

Executive Summary

The initial structural stability assessment, initial safety factor assessment, and initial inflow design flood control system plan for
Ash Pond No. 1 at the Coffeen Power Station have been prepared in accordance with the United States Environmental
Protection Agency (USEPA) Coal Combustion Residual (CCR) Rule 40 Code of Federal Regulations (CFR) §257.73(d),
§257.73(e), and §257.82, respectively. These regulations require that the specified structural stability, safety factor, and
hydrologic and hydraulic (supporting the inflow design flood control system plan) assessments for an existing CCR surface
impoundment be completed by October 17, 2016.

The engineering investigations, analyses, and evaluations determined that Ash Pond No. 1 meets all requirements for the
safety factor assessment and hydrologic and hydraulic analysis, as summarized in Table ES-1. All requirements for structural
stability are met, except for the structural integrity of hydraulic structures (§257.73(d)(1)(vi)), as applied to the 48-inch recycle
intake pipe for which a closed circuit television (CCTV) pipe inspection has not been completed due to high sustained flows in
the pipe that are essential to station operations. In accordance with §257.73(d)(2), AECOM recommends that a CCTV pipe
inspection be performed on the recycle outflow pipe as soon as feasible and that this assessment report be updated with
documentation of that inspection.
Table ES-1 — Certification Summary

Report Requirement
Section | CCR Rule Reference Requirement Summary Met? Comments
Initial Structural Stability Assessment
3.1 §257.73(d)(1)(i) Stable foundations and Yes Foundations were found to be stable. Abutments
abutments are not present.
3.2 §257.73(d)(1)(ii) Adequate slope protection Yes Slope protection is adequate.
3.3 §257.73(d)(1)(iii) Sufficiency of dike compaction Yes Dike compaction is sufficient for expected ranges
in loading conditions.
3.4 §257.73(d)(1)(iv) Presence and condition of Yes Vegetation is present on interior and exterior
slope vegetation slopes and is maintained.
3.5 §257.73(d)(1)(v)(A) Adequacy of spillway design Yes Spillways are adequately designed and
and (B) and management constructed and adequately manage flow during
1,000-year flood.
3.6 §257.73(d)(1)(vi) Structural integrity of hydraulic No Requirement cannot be certified as met at this time
structures due to inability to complete a CCTV inspection of
the recycle intake pipe due to high sustained pipe
flows needed for plant operations. AECOM
recommends inspecting the pipe as soon as
feasible to address this issue.
3.7 §257.73(d)(1)(vii) Stability of downstream slopes Not Inundation of exterior slopes is not expected. This
inundated by water body Applicable requirement is not applicable.
Initial Safety Factor Assessment
41 §257.73(e)(1)(i) Maximum storage pool safety Yes Safety factors were calculated to be 1.50 and
factor must be at least 1.50 higher.
4.2 §257.73(e)(1)(ii) Maximum surcharge pool Yes Safety factors were calculated to be 1.49 and
safety factor must be at least higher.
1.40
4.3 §257.73(e)(1)(iii) Seismic safety factor must be Yes Safety factors were calculated to be 1.03 and
at least 1.00 higher.
4.4 §257.73(e)(1)(iv) For dikes constructed of soils Not Dike soils are not susceptible to liquefaction.
that have susceptibility to Applicable
liquefaction safety factor must
be at least 1.20
Initial Inflow Design Flood Control System Plan
5.1 §257.82(a)(1), (2), (3) | Adequacy of inflow design Yes Flood control system adequately manages inflow
flood control system and peak discharge during the 1,000 year, 24-
hour, Inflow Design Flood.
5.2 §257.82(b) Discharge from the CCR Unit Yes Discharges into Waters of the United States are
not expected to occur during normal or 1,000 year,
24-hour Inflow Design Flood conditions.
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Assessment, Safety Factor Assessment, and Inflow
Design Flood Control System Plan for Ash Pond No. 1 at
the Coffeen Power Station

1 Introduction

This report documents that the structural stability assessment, safety factor assessment, and inflow design flood control
system plan meet the requirements specified in 40 CFR §257.73(d), §257.73(e), and §257.82, respectively, except as noted
herein, to support the certification required under each of those regulatory provisions for the Coffeen Power Station Ash Pond
No. 1. Ash Pond No. 1 is an existing CCR surface impoundment as defined by 40 CFR §257.53. The CCR Rule requires that
the specified initial structural stability assessment, initial safety factor assessment, and initial inflow design flood control system
plan (i.e., hydrologic and hydraulic analysis) for an existing CCR surface impoundment be completed by October 17, 2016.

The Coffeen Power Station has three existing CCR surface impoundments, the GMF Pond, the GMF Recycle Pond, and Ash
Pond No. 1. Ash Pond No. 1 has been evaluated to determine whether the structural stability, safety factor, and inflow design
flood control system plan requirements are met. The following sections describe the evaluations performed and the results
from the analyses, as supported by the underlying data and analyses included in the appendices.
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2 Facility Description and Location Map

2.1 Overview of Existing Surface Impoundments

The Coffeen Power Station is a coal-fired power plant located approximately 2.4 miles south-southwest of Coffeen, lllinois in
Montgomery County. The Coffeen Power Station is located on a peninsula extending into Coffeen Lake, and Ash Pond No. 1
is located approximately 0.3 miles east of the Coffeen Power Station. A site location map showing the Coffeen Power Station
is in Figure 1. Figure 2 presents the Coffeen Power Station site plan.

Coffeen Power Station \

\ Ash Pond No. 1

Location

Figure 1 — Coffeen Power Station Location Map
(from United States Geological Survey Coffeen, lllinois 7.5’ Topographic Maps, 1977)

Three active CCR surface impoundments — the GMF Pond, the GMF Gypsum Recycle Pond, and Ash Pond No. 1 — are
utilized for managing CCRs generated by the Coffeen Power Station. This certification report only pertains to Ash Pond No. 1.

Ash Pond No. 1 has a significant hazard potential, based on the initial hazard potential classification assessment performed by
Stantec in 2016 in accordance with §257.73(a)(2).
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GMF POND

Figure 2 — Coffeen Power Station Site Plan
(Imagery from Google Earth Pro, 2016)

Ash Pond No. 1 serves at the primary wet impoundment basin for bottom ash produced at the Coffeen Power Station. Ash
Pond No. 1 was utilized as a flow-through structure, where outflow was ultimately discharged to Coffeen Lake, until
approximately 1981, when the pond was modified by abandoning the penetrating discharge pipe in the northeast corner of the
impoundment, adding a recycle intake structure in the northwest corner, removing some of the accumulated bottom ash, and
regrading the remainder of the bottom ash to form a new impoundment floor. Currently, outflow from Ash Pond No. 1 flows into
the recycle intake structure (outlet pipe) and is transferred back to the Coffeen Power Station for use as process water. An
approximately 1,300-foot long interior dike creates an interior channel that leads to the recycle intake structure. Ash Pond No.
1 is operated as a closed-loop hydraulic system as outflow is transmitted back to the Coffeen Power Station during normal
operational conditions. Some bottom ash is mechanically excavated from the southwest corner of Ash Pond No. 1 for offsite
beneficial use.

Sluiced bottom ash from the Coffeen Power Station enters Ash Pond No. 1 through three steel sluice pipes, which discharge

along the western embankment, on the south side of the interior dike. Additional clear water inflow from the plant enters Ash
Pond No. 1 through two pipes, which discharge at a concrete structure approximately 120 feet north of the sluice pipes, and a
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12-inch diameter iron pipe located at the northwest corner of the embankment. Outflow water is transferred back to the
Coffeen Power Station via a concrete riser recycle intake structure and 48-inch steel recycle intake pipe located at the
northwest corner of Ash Pond No. 1, which functions as the primary outflow pipe for Ash Pond No. 1. The pool level is
controlled by a steel spillway gate, which allows for pool levels ranging from EIl. 624.5 feet to El. 631.0 feet (assumed to be
NGDV29 datum, based on the date of the design drawings, but all other elevations in this report are in the NAVD88 datum
unless otherwise noted). A secondary 24-inch pipe, which starts as corrugated metal pipe (CMP) and transitions to steel, is
also connected to the 48-inch steel recycle intake pipe within the embankment, and is used to discharge excess flow into the
recycle intake pipe during upset conditions, but the pipe does not transmit outflow during normal operations.

The surface area of Ash Pond No. 1 is approximately 26.2 acres. The embankment portion of Ash Pond No. 1 is comprised of
a ring dike with a total length of approximately 4,350 feet and has a maximum height above exterior grade of 30 feet. The
embankment was constructed as a homogenous earthen structure with well-compacted clayey fill. An approximately 570-foot
long Hoesch 2500k steel sheet pile wall is located at the toe of the northeast corner of Ash Pond No. 1, in order to separate
the embankment from the station process water flume. The process water flume transmits station cooling water back to
Coffeen Lake over a series of weirs. The sheet pile wall was installed around the year 2000 and was driven approximately 13
feet into the foundation soils and has a maximum exposed height of 13.8 feet (10.3 feet above the normal pool in the process
water flume). Downstream dike slopes, outside of the sheet pile wall area, range from approximately 1.4H:1V (horizontal to
vertical) to 3H:1V and generally are covered in vegetation. Interior embankment slopes are partially covered in bottom ash or
vegetation and exhibit an approximately 2H:1V orientation. The embankment crest width varies from approximately 14 to 22
feet. An engineered liner system is not present beneath Ash Pond No. 1.

As currently operated, the normal pool elevation of Ash Pond No. 1 is 631.0 feet and is controlled by the recycle intake
structure and emergency overflow pipes. The minimum crest elevation is 635.0 feet. Additional details about the geometry and
configuration of the impoundment is provided in the Geotechnical Report in Appendix B and the Hydrologic and Hydraulic
Report in Appendix C.

October 2016



AECOM CCR Certification Report: Initial Structural Stability Structural Stability 3-1
Assessment, Safety Factor Assessment, and Inflow Assessments
Design Flood Control System Plan for Ash Pond No. 1 at
the Coffeen Power Station

3 Initial Structural Stability Assessment

40 CFR 8257.73(d)(1)

The owner or operator of the CCR unit must conduct initial and periodic structural stability assessments and document
whether the design, construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices for the maximum volume of CCR and CCR wastewater which can be impounded therein.
The assessment must, at a minimum, document whether the CCR unit has been designed, constructed, operated, and
maintained with [the standards in (d)(2)(i)-(vii)].

Analyses completed for the initial structural stability assessment of the Coffeen Power Station’s Ash Pond No. 1 are described
in this section. Data and analysis results in the following subsections were developed using recent and historical data provided
by lllinois Power Generating Company (IPGC), including impoundment design information, spillway design information, survey
data, historical data, analysis reports, and information about operational and maintenance procedures. These data were
supplemented with subsurface investigation and laboratory data collected by AECOM in 2015.

IPGC’s operation of Ash Pond No. 1 is consistent with the design and construction of the CCR unit. IPGC follows an
established maintenance program that quickly identifies and resolves issues of concern.

3.1 Foundations and Abutments (8257.73(d)(2)(i))
CCR unit designed, constructed, operated, and maintained with stable foundations and abutments.

Stability of the foundations of Ash Pond No. 1 was evaluated by performing liquefaction/cyclic softening and slope stability
analyses, and by reviewing soil consistencies and phreatic data estimated from Standard Penetration Test (SPT) values; Cone
Penetration Test (CPT) tip resistances, side frictions, and pore pressures; and collected soil laboratory test data from the 2015
AECOM field investigation, which is discussed in more detail in Section 4. Based on these data, foundation materials
generally consist of approximately 5 to 15 feet of medium stiff to stiff weathered loess (lean to fat clay with traces of sand and
gravel) and 1 to 2 feet of soft to very soft clay, which in turn overlies very stiff to hard glacial till (clay) with some dense sand
and trace gravel. Borings were terminated in the glacial till and were not extended to bedrock. The phreatic surface within the
foundation is typically at the ground surface at the toe of the embankment and near the embankment/foundation interface
beneath the crest. As Ash Pond No. 1 is a ring dike structure, abutments are not present.

This information was used to perform slope stability analyses as required by §257.73(e)(1), which is discussed in more detail
in Section 4. Safety factors for slip surfaces passing through the dike and foundation were found to meet or exceed the
minimum requirements required by §257.73(e)(1), which indicates that the foundation of Ash Pond No. 1 is stable.

In order to evaluate the stability of the foundation under post-seismic conditions, liquefaction/cyclic softening analyses as well
as post-earthquake (i.e. “liquefaction”) slope stability analyses were also performed. The liquefaction and cyclic softening
triggering analyses were performed for the 2,500-year return period design seismic event in order to delineate soils
susceptible to liquefaction within the foundations of Ash Pond No. 1. The analyses were performed using CPTs advanced into
the foundations of Ash Pond No. 1, the methodology presented by Idriss and Boulanger (2008), and laboratory index and
cyclic shear strength test data. The analyses found that the soft clay material within the foundation of Ash Pond No. 1 is
susceptible to cyclic softening. This material is present between the bottom of the foundation clay and top of the glacial till. All
other foundation soils evaluated at the site were not found to be susceptible to liquefaction or cyclic softening during the
design seismic event.

Post-earthquake (“liquefaction” or post-cyclic softening) slope stability analyses were performed assuming residual cyclically-
softened strengths in the soft clay and peak undrained shear strengths in all other embankment and foundation soils.
Horizontal seismic loads are not included in this analysis, as it is intended to model the conditions immediately after
earthquake shaking stops. The pool elevation and phreatic conditions were assumed to be the same as the Maximum Storage
Pool case (Section 4.1), and correspond to normal operating conditions at Ash Pond No. 1. Resulting factors of safety were
compared to the criteria presented in §257.73(e)(1)(iv). The factor of safety for slip surfaces passing through the foundation
were found to meet the minimum factors of safety listed in §257.73(e)(1)(iv), which only applies to dike soils. The calculated
factors of safety are identified in Table 1.
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Table 1 — Summary of Factors of Safety — Post-Earthquake Conditions

Cross Section Calculated Factor of Safety
(8257.73 Minimum = 1.20)
13+00 1.49
30+00 1.44
36+50 1.34
39+00 1.31
46+50 1.30*

*Indicates critical cross section (i.e., lowest calculated factor of safety out of the five cross sections analyzed)

Based on this evaluation, Ash Pond No. 1 meets the requirements presented in §257.73(d)(1)(i). A detailed presentation of the
field and laboratory data collected for the foundations and the completed slope stability analyses can be found in Appendix B.

3.2 Slope Protection (8257.73(d)(1)(ii))

CCR unit designed, constructed, operated, and maintained with adequate slope protection to protect against surface erosion,
wave action and adverse effects of sudden drawdown.

The adequacy of slope protection present at Ash Pond No. 1 was evaluated by reviewing design drawings, operational and
maintenance procedures, and conditions observed in the field during AECOM'’s June 11, 2015 site visit.

The exterior dike slopes have orientations ranging from 1.4H:1V to 3H:1V and are covered with vegetation for slope
protection. IPGC regularly maintains the slopes, including repairing observed surface erosion and addressing areas of poor
vegetation growth, as required. Where the exterior slopes are adjacent to a downstream water body (the process water
flume), a steel sheet pile wall separates the exterior slopes from the downstream water body and protects the slopes against
wave action and sudden drawdown. AECOM observed the vegetation and sheet pile wall to be adequately protecting against
surface erosion.

The interior dike slopes have a 2H:1V orientation and are covered with vegetation and bottom ash. IPGC regularly maintains
the slopes, including repairing observed surface erosion or wave action by backfilling the erosion and addressing areas of poor
vegetation growth.

The pool level in Ash Pond No. 1 is maintained by the concrete recycle intake structure. The recycle intake structure has a
steel gate that controls the pool level. Currently, the gate is operated such that the maximum normal pool level is EI. 631.0
feet, but fully opening the gate would allow for the pool to be operated as low as El. 624.5 feet. Although lowering the pool
level below EI. 631.0 feet is not anticipated, IPGC has instituted operational controls to limit the rate of pool lowering to 1 foot
per week. This rate is expected to allow phreatic water from the embankments to drain concurrently with the pool in Ash Pond
No. 1, and to reduce the potential for sudden drawdown conditions developing in the embankment. Therefore, sudden
drawdown conditions are not expected to occur due to the operational controls, and slope protection to protect against the
adverse effects of sudden drawdown is not required.

Based on this evaluation, Ash Pond No. 1 meets the requirements in §257.73(d)(1)(ii).

3.3 Dike Compaction (8257.73(d)(2)(iii))

CCR unit designed, constructed, operated, and maintained with dikes mechanically compacted to a density sufficient to
withstand the range of loading conditions in the CCR unit.

Compaction of the Ash Pond No. 1 dikes was evaluated using field data obtained from the 2015 AECOM geotechnical
investigation and by reviewing design drawings and operational and operational and maintenance procedures. Based on the
2015 AECOM data, the dike materials consist of clay. SPT values and CPT tip resistances indicate that the dike material is
medium stiff to stiff, which is indicative of mechanically compacted dikes. Slope stability analyses as required by §257.73(e)(1)
found acceptable safety factors for each required loading condition, as presented in Section 4. Therefore, the dike compaction
and density is sufficient for withstanding required ranges in loading conditions.
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Based on this evaluation, Ash Pond No. 1 meets the requirements in §257.73(d)(1)(iii). A detailed presentation of the field and
laboratory data collected for the dikes and the completed slope stability analyses can be found in Appendix B.

3.4 Vegetated Slopes (§257.73(d)(1)(iv))*

CCR unit designed, constructed, operated, and maintained with vegetated slopes of dikes and surrounding areas, except for
slopes which have an alternate form or forms of slope protection.

The adequacy of slope vegetation at Ash Pond No. 1 was evaluated by reviewing conditions observed in the field during
AECOM’s June 11, 2015 site visit and by reviewing design drawings and operational and maintenance procedures. At the time
of the site visit, the exterior slopes were vegetated, the upper portions of the interior slopes were vegetated, and the lower
portions of the interior slopes were covered with bottom ash, which is an alternate form of slope protection. The vegetation on
the exterior and interior slopes is well-maintained. Regular maintenance manages the vegetation as described in this section.

Based on this evaluation, Ash Pond No. 1 meets the requirements in §257.73(d)(1)(iv).

3.5 Spillways (§257.73(d)(1)(v))

CCR unit designed, constructed, operated, and maintained with a single spillway or a combination of spillways configured as
specified in [paragraph (A) and (B)]:
(A) All spillways must be either:
(2) of non-erodible construction and designed to carry sustained flows; or
(2) earth- or grass-lined and designed to carry short-term, infrequent flows at non-erosive velocities where sustained
flows are not expected.
(B) The combined capacity of all spillways must adequately manage flow during and following the peak discharge from a:
(1) Probable maximum flood (PMF) for a high hazard potential CCR surface impoundment; or
(2) 1000-year flood for a significant hazard potential CCR surface impoundment; or
(3) 100-year flood for a low hazard potential CCR surface impoundment.

The spillway system at Ash Pond No. 1 was evaluated using hydrologic and hydraulic analyses, conditions observed during
AECOM’s June 11, 2015 site visit, historic design and construction information provided by IPGC, and operational and
maintenance procedures. Ash Pond No. 1 has a significant hazard potential; therefore, the 1,000-year storm event is the
design flood event for Ash Pond No. 1, per §257.73(d)(1)(v)(B).

The spillway system for Ash Pond No. 1 includes a concrete recycle intake structure with a gated inlet to a 48-inch diameter
steel recycle intake pipe, which acts as the primary outflow pipe for Ash Pond No. 1, and a secondary 24-inch CMP and steel
overflow pipe that flows into the recycle intake pipe, which are all constructed of non-erodible materials designed to carry
sustained flows. The capacity of the spillway was evaluated using hydrologic and hydraulic analyses. The analysis found that
the spillway can adequately manage flow during peak discharge resulting from the 1,000-year storm event without overtopping
of the embankments, as discussed in more detail in Section 5.

Based on these evaluations, Ash Pond No. 1 meets the requirements in §257.73(d)(1)(v). A detailed presentation of the
hydraulic and hydrologic analyses can be found in Appendix C.

3.6 Stability and Structural Integrity of Hydraulic Structures (8257.73(d)(1)(vi))

CCR unit designed, constructed, operated, and maintained with hydraulic structures underlying the base of the CCR unit or
passing through the dike of the CCR unit that maintain structural integrity and are free of significant deterioration, deformation,
distortion, bedding deficiencies, sedimentation, and debris which may negatively affect the operation of the hydraulic structure.

The structural stability and integrity of the Ash Pond No. 1 hydraulic structures were evaluated using design drawings,
operational and maintenance procedures, conditions observed in the field, and inspection data collected and performed by

' As modified by court order issued June 14, 2016, Utility Solid Waste Activities Group v. EPA, D.C. Cir. No. 15-1219 (order
granting remand and vacatur of specific regulatory provisions).
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AECOM. There are two hydraulic structures at Ash Pond No. 1 that pass through the dike: the 48-inch steel recycle intake pipe
and the 24-inch CMP and steel secondary overflow pipe. No other hydraulic structures are known to pass through the dike of
or underlie the base of Ash Pond No. 1.

A review of design drawings and operational and maintenance procedures for the 24-inch secondary overflow pipe did not
identify any issues. The 24-inch secondary overflow pipe was inspected on November 2, 2015, using CCTV inspection
equipment. The inspection found that the outlet structure is free of significant deterioration, deformation, distortion, bedding
deficiencies, sedimentation, and debris accumulation that may negatively affect the hydraulic operation of the structure. Some
minor bulging and deterioration was noted. Per United States Army Corps of Engineers (USACE) Public Law 84-99 levee
inspection guidance, such conditions are considered “minimally acceptable” for culverts and discharge pipes that penetrate a
levee, which means that the intended function of the pipe will not be impacted during the flood event. A detailed presentation
of the CCTV inspection of the 24-inch secondary overflow pipe can be found in Appendix A. Based on the evaluation, the 24
inch secondary overflow pipe meets the requirements of 40 CFR 257.73(d)(1)(vi).

An evaluation of the 48-inch recycle intake pipe design drawings, operational and maintenance procedures, and conditions
observed in the field did not identify any issues. However, the 48-inch recycle intake pipe has not yet been inspected using
CCTV equipment due to high sustained flows within the pipe, which are critical to station operations and preclude camera
inspection. Because a thorough visual inspection of the 48-inch recycle intake pipe has not yet been completed, AECOM
cannot currently conclude that the 257.73(d)(1)(vi) requirements have been met for the 48-inch recycle intake pipe. As a
corrective measure, AECOM recommends that the 48-inch recycle intake pipe be inspected using CCTV equipment as soon
as feasible and that this assessment be updated with documentation of the inspection at that time.

3.7 Downstream Slope Inundation/Stability (8257.73(d)(1)(vii))

CCR unit designed, constructed, operated, and maintained with, for CCR units with downstream slopes which can be
inundated by the pool of an adjacent water body, such as a river, stream or lake, downstream slopes that maintain structural
stability during low pool of the adjacent water body or sudden drawdown of the adjacent water body.

The structural stability of the downstream slope of Ash Pond No. 1 was evaluated by comparing the location of Ash Pond No.
1 relative to published flood maps for the area. Ash Pond No. 1 is outside the flood zone shown on the FEMA Federal
Insurance Rate Map (FIRM) map for Montgomery County, lllinois. Therefore, adjacent water bodies that can inundate the
downstream slopes of Ash Pond No. 1 are not present. Figure 3 shows the footprint of Ash Pond No. 1 within the FIRM map
(FEMA, 1981).

Ash Pond
No. 1

DK Location

Flood

zone \

Figure 3. Ash Pond No. 1 Flood Zone Map
(from FEMA Flood Hazard Boundary Map, Montgomery County, lllinois, 1981)
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It should be noted that the process water flume is adjacent to the northwest dike of Ash Pond No. 1. However, this flume
carries water on the order of 3 feet in depth and the water level is controlled by a series of weirs before discharging into
Coffeen Lake. Due to the shallow depth of water in the flume, and lack of a mechanism to draw down the water in the flume,
drawdown or low pool in the flume is not expected to affect the structural stability of the downstream slopes of Ash Pond No. 1.
Additionally, a steel sheet pile wall separates the Ash Pond No. 1 exterior slopes from the pool in the flume.

Based on this evaluation, the requirements in §257.73(d)(1)(vii) are not applicable to Ash Pond No. 1, as inundation of the
downstream slopes by a water body such is a river, stream, or lake is not expected to occur, and the depth of water in the
process water flume is shallow enough that drawdown would not be expected to affect the structural stability of the
downstream slopes.
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4 Initial Safety Factor Assessment

40 CFR §257.73(e)(1)

The owner or operator must conduct initial and periodic safety factor assessments for each CCR unit and document whether
the calculated factors of safety for each CCR unit achieve the minimum safety factors specified in (€)(1)(i) through (iv) of this
section for the critical cross section of the embankment. The critical cross section is the cross section anticipated to be the
most susceptible of all cross sections to structural failure based on appropriate engineering considerations, including loading
conditions. The safety factor assessments must be supported by appropriate engineering calculations.

A geotechnical investigation program and stability analyses were performed by AECOM in 2015 to evaluate the design,
performance, and condition of the earthen dikes of Ash Pond No. 1. The exploration consisted of 7 hollow-stem auger borings,
22 cone penetration tests, the installation of 5 standpipe and 3 vibrating-wire piezometers, and laboratory program including
strength, hydraulic conductivity, consolidation, dispersion, and index testing. Data collected from the 2015 AECOM
investigation, available design drawings, construction records, inspection reports, previous engineering investigations, and
other pertinent historic documents were utilized to perform the safety factor assessment and geotechnical analyses.

In general, the embankment at Ash Pond No. 1 consists of medium stiff to stiff lean clay and overlies weathered loess and
glacial till foundation materials. The foundation consists of approximately 5 to 15 feet of medium stiff to stiff weathered loess
(lean to fat clay with traces of sand and gravel) overlying 1 to 2 feet of very soft to soft clay, which in turn overlies glacial till
that is comprised of very stiff to hard clay with some dense sand and trace gravel. Borings were terminated in the glacial till
and were not extended to bedrock. The phreatic surface within the subsurface is typically at the ground surface at the toe of
the embankment and near the embankment/foundation interface beneath the crest.

Five (5) representative cross-sections (13+00, 30+00, 36+50, 39+00, and 46+50) were analyzed using GeoStudio SLOPE/W
limit equilibrium slope stability analysis software to evaluate stability of the perimeter dike system and foundations. Slip surface
search routines in SLOPE/W relied on circular slip surfaces using entry and exit point-based and block-based methods to
define the initial critical slip surface. The slip surface was then optimized to find a critical, non-circular or non-block slip surface,
and factors of safety were calculated using the Spencer method. Where both circular and wedge surfaces were evaluated, the
lower factor of safety from both methods is presented. This methodology was selected as it evaluates a wide range of slip
surface geometries through the dike system and foundation, and the Spencer method satisfies both moment and force
equilibrium. The sections were located to represent critical surface geometry, subsurface stratigraphy, and phreatic conditions
across the site. Sections were generally selected to include the most critical configurations of the dike system along each side
of the dike system, in terms of embankment height and slope and subsurface conditions. Each cross-section was evaluated for
each of the loading conditions stipulated in §257.73(e)(1).

The results of the initial safety factor assessment are summarized in the following sub-sections. A detailed presentation of the

analyses performed, including development of site stratigraphy, strength parameters, stability analysis methodology, and
figures showing the locations of cross-sections and exploration locations can be found in Appendix B.

4.1 Factor of Safety: Maximum Storage Pool Loading (8257.73(e)(2)(i))
The calculated static factor of safety under long-term, maximum storage pool loading condition must equal or exceed 1.50.
This calculation models the dike stability under static, long-term conditions, under the maximum operating pool level (El. 631.0
feet) within the impoundments, based on the configuration of the outfall structure (see Section 5.1). Drained (effective stress)

shear strength parameters were used for all materials, and phreatic conditions were estimated based on available piezometer
and boring data. The calculated minimum factors of safety are identified in Table 2.
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Table 2 — Summary of Factors of Safety — Maximum Storage Pool Loading Condition

Cross Section Calculated Factor of Safety
(8257.73(€)(1)(i) Minimum = 1.50)
13+00 1.77
30+00 1.52
36+50 1.85
39+00 1.50*
46+50 1.50*

*Indicates critical cross section (i.e., lowest calculated factor of safety out of the five cross sections analyzed)

The calculated factors of safety meet or exceed 1.50 for all cross sections analyzed, which meets the requirements in
§257.73(e)(1)(i).

4.2 Factor of Safety: Maximum Surcharge Pool Loading (8257.73(e)(1)(ii))
The calculated static factor of safety under maximum surcharge pool loading condition must equal or exceed 1.40.

This calculation models the dike stability under short-term, surcharge pool conditions. The pool level for analysis was modeled
at an elevation of 632.0 feet, which is the 1,000-year flood pool (see Section 5.1). Drained soil strengths were used for
analysis, as the relatively small increase in pool level is not expected to result in the development of undrained conditions in
the downstream embankment slopes or foundation soils. Pore pressures in the embankment were assumed to be similar to
the static drained conditions; however, the pool level in the Ash Pond No. 1 was increased to model additional loading from the
surcharge pool. The calculated factors of safety are identified in Table 3.

Table 3 — Summary of Factors of Safety — Maximum Surcharge Pool Loading Condition

Cross Section Calculated Factor of Safety
(8257.73(e)(1)(ii) Minimum = 1.40)
13+00 1.77
30+00 1.52
36+50 1.85
39+00 1.49*
46+50 1.50

*Indicates critical cross section (i.e., lowest calculated factor of safety out of the five cross sections analyzed)

The calculated factors of safety exceeds 1.40 for all cross sections analyzed, which meets the requirements in
§257.73(e)(1)(ii).

4.3 Factor of Safety: Seismic (8257.73(e)(1)(iii))
The calculated seismic factor of safety must equal or exceed 1.00.

This calculation models the dike stability under short-term, seismic loading conditions during the design 2,500-year return
period seismic event. Seismic loading is modeled as a horizontal force acting outward on the dike and foundation. This
analysis is intended to model conditions during earthquake shaking, when seismically-induced material strength losses have
not yet occurred. Therefore, peak undrained (total stress) shear strength parameters were used in soils that are not
considered to be rapidly draining materials, and peak drained strengths in soils considered to freely drain, as this analysis is
intended to model conditions during earthquake shaking, when seismically-induced material strength losses have not yet
occurred. The pool elevation and phreatic conditions were assumed to be the same as the Maximum Storage Pool case
(Section 4.1), and correspond to maximum operating conditions at Ash Pond No. 1. The calculated factors of safety are
identified in Table 4.

October 2016



AECOM CCR Certification Report: Initial Structural Stability Safety Factor Assessments 4-3
Assessment, Safety Factor Assessment, and Inflow
Design Flood Control System Plan for Ash Pond No. 1 at
the Coffeen Power Station

Table 4 — Summary of Factors of Safety — Seismic Loading Condition

Cross Section Calculated Factor of Safety
(8257.73(e)(1)(iii) Minimum = 1.00)
13+00 1.18
30+00 1.08
36+50 1.13
39+00 1.03*
46+50 1.07

*Indicates critical cross section (i.e., lowest calculated factor of safety out of the five cross sections analyzed)

The calculated factors of safety exceeds 1.00 for all cross sections analyzed, which meets the requirements in
§257.73(e)(1)(iii).

4.4 Factor of Safety: Soils Susceptible to Liquefaction (8257.73(e)(1)(iv))

For dikes constructed of soils that have susceptibility to liquefaction, the calculated liquefaction factor of safety must equal or
exceed 1.20.

A liquefaction triggering analysis was performed to evaluate the requirements of §257.73(e)(1)(iv).

Liquefaction triggering analyses were performed for the 2,500-year return period design seismic even in order to delineate
soils susceptible to liquefaction within the dike. The analyses were performed using CPTs advanced through the dike of Ash
Pond No. 1, the methodology presented by Idriss and Boulanger (2008), and laboratory index test data. The analyses found

that the materials comprising the Ash Pond No. 1 dikes were not susceptible to liquefaction during the design seismic event.

Based on this evaluation, the requirements in §257.73(e)(1)(iv) are not applicable to Ash Pond No. 1, as the dike soils are not
susceptible to liquefaction.
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5 Initial Inflow Design Flood Control System Plan

40 CFR 8§257.82
(a) The owner or operator of an existing ... CCR surface impoundment ... must design, construct, operate, and maintain an
inflow design flood control system as specified in paragraphs (a)(1) and (2) of this section.
(1) The inflow design flood control system must adequately manage flow into the CCR unit during and following the peak
discharge of the inflow design flood specified in paragraph (a)(3) of this section.
(2) The inflow design flood control system must adequately manage flow from the CCR unit to collect and control the peak
discharge resulting from the inflow design flood specified in paragraph (a)(3) of this section.
(3) The inflow design flood is:
(i) For a high hazard potential CCR surface impoundment, ..., the probable maximum flood;
(i) For a significant hazard potential CCR surface impoundment, ..., the 1,000-year flood;
(iii) For a low hazard potential CCR surface impoundment, ..., the 100-year flood; or
(iv) For an incised CCR surface impoundment, the 25-year flood.
(b) Discharge from the CCR unit must be handled in accordance with the surface water requirements under §257.3-3.

Analyses completed for the initial inflow design flood control system plan of Ash Pond No. 1 are described in the following
subsections. Data and analysis results in the following subsection are based on spillway design information shown on design
drawings, construction information, topographic surveys, information about operational and maintenance procedures provided
by IPGC and field measurements collected by AECOM. The analysis approach and results of the hydrologic and hydraulic
analyses are presented in the following subsections. A detailed presentation of the analyses performed can be found in
Appendix C.

Ash Pond No. 1 has a significant hazard potential; therefore, the inflow design flood (IDF) is the 1,000-year flood.

5.1 Initial Inflow Design Flood Control Systems (8257.82(a))

An initial inflow design flood control system plan, supported by hydraulic and hydrologic analysis, was developed for Ash Pond
No. 1 by evaluating the effects of a 24-hour duration design storm for the 1,000-year IDF using a hydraulic HydroCAD (Version
10) computer model and a starting water surface elevation of 631.0 feet, based on the characteristics of the outfall structure at
Ash Pond No 1, which, in its current configuration, would allow for a normal pool elevation up this elevation. The computer
model evaluated Ash Pond No. 1’s ability to collect and control the 1,000-year IDF under existing operational and maintenance
procedures. Rainfall data for the 1,000-year IDF was obtained from the National Oceanic and Atmospheric Administration
(NOAA) Atlas 14. The NOAA Atlas 14 rainfall depth is 9.13 inches.

The HydroCAD model results for Ash Pond No. 1 indicate that the CCR unit has sufficient storage capacity and spillway
structures to adequately manage (1) flow into the CCR unit during and following the peak discharge of the 1,000-year IDF and
(2) flow from the CCR unit to collect and control the peak discharge resulting from the 1,000-year IDF. The peak water surface
elevation is 632.0 feet during the IDF, and the minimum crest elevation of the Ash Pond No. 1 dike is 635.0 feet. Therefore,
overtopping is not expected.

Based on this evaluation, Ash Pond No. 1 meets the requirements in §257.82(a), and the hydrologic and hydraulic analysis is
presented in Appendix C.
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5.2 Discharge from the CCR Unit (8257.82(b))

40 CFR §257.82(b) provides that the discharge from the CCR unit must be handled in accordance with the surface water
requirements under 40 CFR §257.3-3, which states the following:
(a) For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of pollutants into waters of the United
States that is in violation of the requirements of the National Pollutant Discharge Elimination System (NPDES) under
section 402 of the Clean Water Act, as amended.
(b) For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of dredged material or fill material to
waters of the United States that is in violation of the requirements under section 404 of the Clean Water Act, as amended.
(c) A facility or practice shall not cause non-point source pollution of waters of the United States that violates applicable
legal requirements implementing an areawide or Statewide water quality management plan that has been approved by the
Administrator under section 208 of the Clean Water Act, as amended.
(d) Definitions of the terms Discharge of dredged material, Point source, Pollutant, Waters of the United States, and
Wetlands can be found in the Clean Water Act, as amended, 33 U.S.C. 1251 et seq., and implementing regulations,
specifically 33 CFR part 323 (42 FR 37122, July 19, 1977).

The handling of discharge was evaluated by reviewing design drawings, operational and maintenance procedures, conditions
observed in the field by AECOM, and the inflow design flood control system plan developed per §257.82(a).

Based on this evaluation, Ash Pond No. 1 does not discharge into waters of the United States. Clear water from Ash Pond No.
1 is recycled to the Coffeen Power Station for use as process water. Hydraulic and hydrologic analyses performed as part of
the initial inflow design flood control system plan found that Ash Pond No. 1 adequately manages outflow during normal and
1,000-year IDF conditions. Therefore, overtopping of Ash Pond No. 1 embankments is not expected.

Therefore, discharge into waters of the United States is not expected during normal or 1,000-year IDF conditions, and Ash
Pond No. 1 meets the requirements in §257.82(b).
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6 Conclusions

Ash Pond No. 1 at the Coffeen Power Station was evaluated relative to the USEPA CCR Rule requirements for initial structural
stability assessments (§257.73(d)), initial safety factor assessments (§257.73(e)), and initial inflow design flood control system
plan (§257.82). Based on the evaluations presented herein, the referenced requirements are satisfied for safety factor
assessments and hydrologic and hydraulic analyses. The requirements for structural stability (§257.73(d)) are also satisfied,
except for §257.73(d)(1)(vi).

At this time, the structural integrity of all of the hydraulic structures passing through the dikes of Coffeen Ash Pond No.1
cannot be certified because the recycle intake pipe has not been visually inspected using CCTV equipment due to high pipe
flows needed for station operations. In accordance with §257.73(d)(2), AECOM recommends performing a CCTV inspection of
the recycle intake pipe as soon as feasible, and updating this assessment once the inspection has been performed.
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8 Appendices

A. Pipe Inspection Report
B. Geotechnical Report

C. Hydrologic and Hydraulic Report
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Appendix A. Pipe Inspection Report
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City : Coffeen, lllinois

Blood Hound Inc.
750 Patricks Place
Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
E-Mail: BHI@bhug.com bhi@bhug.com
Web: http://www.bhug.com http://www.bhug.com

Inspection Report

Date
11/2/2015

Section #
1

Weather
Dry

Cleaning
No Pre-Cleaning

Operator
Mike Bennett

Certificate #
U-313-17480

Street Name: 134 Cips Lane Use of Sewer Stormwater Upstream MH Ash Pond 1 Overflow
City Coffeen, lllinois Pipe Diameter 24 inch Dowstream MH Discharge Flow
Pipe Material Corrugated Metal Pipe Dir. of Survey Upstream
Length surveyed 262.00 ft Section Length 262.00 ft
Add. Information :
1:658 Position Code Observation
Discharge Flow
0.00 MWL  Water Level, 5 %of cross sectional area
. . . . OFT
0.00 ADP Discharge Point / Survey Begins @ Discharge Flow
88.59 SRC Surface Reinforcement Corroded, from 07 to 09 o'clock, 4879 FT
A — within 8 inches of joint: YES
89.04 MGO  General Observation / Slope Transition
— 93.43 MGO  General Observation / Possible Coating is Missing
129.44 SRC Surface Reinforcement Corroded, from 03 to 05 o'clock,
within 8 inches of joint: YES 88.59 FT
[ 169.34 MMC  Material Change, Steel pipe / CMP to Steel
201.12 w Infiltration Weeper, at 09 o'clock, within 8 inches of joint:
] YES
251.35 SRC Surface Reinforcement Corroded, from 06 to 09 o'clock,
within 8 inches of joint: YES 5904 FET
AEP End of Pipe / Overflow Entry
Ash Pgnd 1 Oyerflow
9343 FT
QSR QMR SPR MPR OPR SPRI MPRI OPRI
531H 2100 58 2 60 1.26 2 1.28
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street :
Coffeen, lllinois 134 Cips Lane

Date :
11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201511312111312121_A.JPG, 00:00:00

OFT, Discharge Point

Photo: 45639-110215-01-AECOM-10211201511385511385555_A.JPG, 00:05:57
48.79FT, Surface Roughness Increased, from 05 to 07 o'clock, within 8 inches of

joint: YES, Start
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street : Date :
Coffeen, lllinois 134 Cips Lane 11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201511445711445757_A.JPG, 00:10:56
88.59FT, Surface Reinforcement Corroded, from 07 to 09 o'clock, within 8 inches of

joint: YES

Photo: 45639-110215-01-AECOM-10211201511475311475353_A.JPG, 00:13:05

89.04FT, General Observation
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street :
Coffeen, lllinois 134 Cips Lane

Date :
11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201511501311501313_A.JPG, 00:14:55
93.43FT, General Observation

Photo: 45639-110215-01-AECOM-10211201511543211543232_A.JPG, 00:18:27
129.44FT, Surface Reinforcement Corroded, from 03 to 05 o'clock, within 8 inches of

joint: YES
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street : Date :
Coffeen, lllinois 134 Cips Lane 11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201511581211581212_A.JPG, 00:21:26

169.34FT, Material Change, Steel pipe

Photo: 45639-110215-01-AECOM-10211201511582111582121_B.JPG, 00:21:26

169.34FT, Material Change, Steel pipe
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street :
Coffeen, lllinois 134 Cips Lane

Date :
11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201512010812010808_A.JPG, 00:23:59
201.12FT, Infiltration Weeper, at 09 o'clock, within 8 inches of joint: YES

Photo: 45639-110215-01-AECOM-10211201512053112053131_A.JPG, 00:27:51
251.35FT, Surface Reinforcement Corroded, from 06 to 09 o'clock, within 8 inches of

joint: YES
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City : Coffeen, lllinois

Blood Hound Inc.

750 Patricks Place

Brownsburg, IN

Tel: (888) 858-9830 (888)-858-9830
Fax: (888) 858-9829 (888)-858-9829

Web: http://www.bhug.com bhi@bhug.com

Inspection photos

City : Street :
Coffeen, lllinois 134 Cips Lane

Date :
11/2/2015

Pipe Segment Reference :

Section No :
1

Photo: 45639-110215-01-AECOM-10211201512081712081717_A.JPG, 00:29:27
261.86FT, Surface Roughness Increased, from 05 to 07 o'clock, within 8 inches of

joint: YES, Finish

Photo: 45639-110215-01-AECOM-10211201512085712085757_A.JPG, 00:29:32

262FT, End of Pipe
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AECOM CCR Certification Report: Initial Structural Stability Appendices 8-3
Assessment, Safety Factor Assessment, and Inflow
Design Flood Control System Plan for Ash Pond No. 1 at
the Coffeen Power Station

Appendix B. Geotechnical Report
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AZCOM

AECOM 314.429.0100 tel
1001 Highlands Plaza Drive West 314.429.0462  fax
Suite 300

St. Louis, MO 63110-1337
Www.aecom.com

October 7, 2016

Mr. Matt Ballance, PE
Senior Project Engineer
Dynegy Inc.

1500 Eastport Plaza Drive
Collinsville, lllinois 62234

RE: Geotechnical Report
Coffeen Power Station
Ash Pond No. 1

Dear Mr. Ballance:

AECOM is pleased to provide this Geotechnical Report for the lllinois Power Generating Company,
LLC (IPGC) Ash Pond No. 1 Coal Combustion Residuals (CCR) unit at the Coffeen Power Station
located in Montgomery County, lllinois. This Geotechnical Report has been prepared to document
the analyses performed to check that the facility meets the geotechnical stability requirements
including Factors of Safety required by 40 CFR § 257.73.

AECOM looks forward to providing continued support to lllinois Power Generating Company, LLC
(IPGC) and working together on this important program. Please do not hesitate to call Ron Hager
at 314-429-0100 (office) / 440-591-7868 (mobile), if you have any questions or comments on this
Geotechnical Report.

Sincerely,

Victor Modeer, PE, D.GE Ronald Hager

Site Manager Program Manager
victor.modeer@aecom.com ronald.hager@aecom.com

cc: Mark Rokoff, PE — AECOM

Attachments:

Figures

Boring Logs

Piezometer Logs

CPT Data Report

Lab Test Data

Analysis Section Development Calculations
Material Characterization Calculations
Slope Stability Analysis Calculations
Probabilistic Seismic Hazard Analysis Report
Dynamic Response Analysis Calculations
Liquefaction Analysis Calculations

ASTIOMMOO® >



AECOM Geotechnical Report
Coffeen Power Station
Ash Pond No. 1

1. INTRODUCTION

1.1. Purpose of this Report

This report presents the results of the geotechnical analysis prepared by AECOM for the lllinois
Power Generating Company, LLC (IPGC)' Coal Combustion Residuals (CCR) Ash Pond No. 1 unit
at the Coffeen Power Station located in Montgomery County, lllinois (see Attachment A, Figure 1
for Location Map). The purpose of the geotechnical investigation and analyses performed is to
evaluate the design, performance, and condition of each of the impoundments and associated
structures using the data collected from surface and subsurface investigations, available design
drawings, previous engineering investigations, reports and analyses, Station operating records, and
other pertinent historic documents provided to AECOM by IPGC. This information was used to
evaluate the design and operation of the surface impoundment against the regulatory standards set
in 40 CFR § 257.73.

The geotechnical field evaluation was conducted between August 4 and August 30, 2015,
consisting of conventional hollow stem auger (HSA) borings, Standard Penetration Testing (SPT),
Cone Penetration testing (CPT), and piezometer installation. Laboratory testing was conducted on
the materials obtained through various sampling techniques to assist in characterization of the
subsurface conditions. AECOM performed stability analyses to evaluate the potential for slope
instabilities in accordance with the Environmental Protection Agency (EPA) regulation 40 CFR
257.73(d) and (e).

A summary of the geotechnical field program, laboratory testing program and stability evaluations
are presented herein. Detailed interpretation, calculations, and presentation of analysis results are

provided in the Attachments to this report.

1.2. Description of Impoundments

Ash Pond No. 1 is a 26.2-acre active CCR Unit located directly to the east of Coffeen Power Station
(see Attachment A, Figure 1 for site location and vicinity maps). A continuous earthen
embankment forms the perimeter (approximately 4,350 feet) of the pond. The pond currently
receives bottom ash from the station. Embankment height ranges from approximately 10.5 feet
(south embankment) to 30 feet (east embankment), as referenced to the downstream toe.
Embankment downstream slopes range from approximately 1.4H:1V (north embankment) to
3.0H:1V (north embankment). Embankment crest width was approximately 10 feet, with some
variation (x 2 feet).

2. SUMMARY OF FIELD INVESTIGATIONS

A subsurface exploration was performed at Ash Pond No. 1 including 7 soil borings, installation of 8
piezometers (5 open standpipe and 3 vibrating wire) to monitor phreatic water, and a program of 22
cone-penetration test CPT soundings, with seismic wave velocity measurements and pore pressure
dissipation testing.

! Although Coffeen Power Station and Ash Pond No. 1 is owned and operated by IPGC, Dynegy Administrative
Services Company, (Dynegy) contracted AECOM to develop this geotechnical report on behalf of IPGC.
Therefore, “Dynegy” is referenced in materials attached to this geotechnical report.
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AECOM Geotechnical Report
Coffeen Power Station
Ash Pond No. 1

AECOM'’s subcontractor Geotechnology, Inc. of St. Louis, MO, under the full-time supervision of
AECOM geotechnical personnel, drilled the borings. Geotechnology used an All-Terrain Vehicle-
mounted drill rig (CME 550x) and hollow stem augering (4%4-inch inner diameter) to drill the borings.
The 5 open standpipe piezometers were also installed by Geotechnology, Inc. CPT soundings and
the 3 vibrating wire piezometers were performed/installed by AECOM's subcontractor, ConeTec,
Inc., again with full-time oversight by AECOM personnel.

Boring depths ranged from 25 to 60 feet, and CPT depths ranged from 13.5 to 38.6 feet below
existing grades. Piezometer depths ranged from 12 to 45 feet below existing grades. The open
standpipe piezometers were installed either directly in the borings or in offset borings (less than 10
feet of offset), and the vibrating wire piezometers were installed as part of the CPT push, at the
bottom of the sounding. Boring and CPT locations are depicted in Figure 1 (Attachment A), and
piezometer locations are depicted in Figure 2 (Attachment A). Boring and CPT exploration location
data (ID, easting, northing, and ground surface elevation) are summarized in Table 1. Piezometer
location and water level data are summarized in Table 3. Boring and piezometer logs are provided
in Attachments B and C, respectively, and CPT data/plots are provided in Attachment D.

Representative soil samples were collected from each of the borings for classification and/or
testing. The soil samples were obtained using SPT methodology with a split-spoon sampler, in
general accordance with ASTM D 1586. Undisturbed samples of fly ash and/or fine-grained soils
were obtained using 3-inch outside diameter steel (Shelby) tubes, either conventionally pushed in
accordance with ASTM D 1587 or by utilizing a piston sampler in accordance with ASTM D 6519 (in
ash and very soft soils).
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Geotechnical Report
Coffeen Power Station

Ash Pond No. 1
Table 1
Boring and CPT Exploration Location Data
Easting Northing Elevation
Exploration ID
(ft. NAD83) (ft. NAD83) (ft. NAVDS8S8)
Borings
COF-B001 2516693.6 871590.9 636.0
COF-B002 2516044.2 871459.0 636.8
COF-B003 2515128.2 871825.7 637.5
COF-B004 2516088.2 872193.3 636.3
COF-B005 2516696.9 872102.4 636.5
COF-B006' 2515234.7 871654.5 631.9
COF-B0O06A 2515194.6 871651.3 633.6
CPT Soundings
COF-C001 2516707.7 871669.9 636.0
COF-C002 2516697.4 871670.5 635.7
COF-C004 2516680.0 871564.2 636.2
COF-C005 2516620.3 871489.3 635.8
COF-C006 2516733.0 871479.0 616.7
COF-C007 2516042.4 871473.8 636.4
COF-C008 2516044.2 871459.0 636.8
COF-C009 2516037.0 871418.1 621.8
COF-C010 2515367.7 871475.5 637.3
COF-C011 2515368.5 871461.5 637.2
COF-C012 2515373.3 871428.8 624.5
COF-C013 2515184.7 871641.2 634.6
COF-C014 2515086.4 871827.0 623.0
COF-C015 25151441 871827.2 637.4
COF-C016 2515158.4 872152.2 637.0
COF-C017 2515108.5 872206.5 618.3
COF-C018 2516086.5 872242.1 617.4
COF-C019 2516088.2 872193.3 636.3
COF-C020 2516801.3 872023.2 612.3
COF-C022 2516696.9 872102.4 636.5
COF-C023' 2516696.9 872102.4 636.5
COF-C024 2516726.6 871883.8 636.9

"COF-B006 and COF-C023 were not surveyed. Locations are approximate based on handheld

GPS measurements taken during the investigation.
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3. SUMMARY OF SITE-SPECIFIC SUBSURFACE CONDITIONS

3.1. Site Stratigraphy

Because the embankment and foundation materials encountered during the field investigation at Ash
Ponds No. 1 and 2 were very similar, the strength characterization of the materials at Ash Pond No. 1
was based on the field and laboratory data obtained from both impoundments. Five representative
material horizons were identified during the geotechnical investigation:

- Embankment Fill: Embankment fill encountered in the borings typically classified as silty clay, sandy
lean clay, or lean clay with sand (CL), with trace amounts of fine gravel, was soft to very stiff in
consistency, low to medium plasticity, moist to wet, and brown to gray. Trace amounts of organic
material and ash were sometimes encountered. The embankment fill generally appeared to be well-
compacted.

- Impounded Ash Materials: Bottom ash materials were encountered in two of the borings drilled in Ash
Pond No. 1. The material was generally classified as well graded, medium- to coarse-grained sand
(cinders), with trace amounts of silt or clay, very loose to medium dense, moist to wet, and black.

- Foundation Clay: Ash Pond No. 1 was underlain predominantly by a native clay of wind-blown origin
(loess), with some coarse-grained layers. The fine grained soils (clays) encountered in the borings
were generally classified as low- to medium-plasticity silty clay, sandy lean clay, or lean clay with
sand (CL) often with trace amounts of gravel; or high plasticity fat clay (CH), often with trace amounts
of sand. The CL and CH soils were soft to very stiff, moist to wet, and brown to gray. The coarse-
grained soils encountered in the borings were classified as clayey sand (SC), silty sand (SM), or fine
to coarse sand (SP), with trace amounts of gravel, loose to dense, wet, and brown to gray.

- Soft Clay: A thin layer of native silty or sandy lean clay (CL) was encountered in several borings and
in CPT soundings between the foundation clay and underlying glacial till deposits. The clay was very
soft to medium stiff, low to medium plasticity, wet, and orange brown to gray.

- Glacial Till: Glacial material encountered in the borings was generally classified as lean clay, or silty
to sandy lean clay (CL), with trace amounts of fine gravel, hard, low plasticity, moist to wet, and
brown to gray. In one boring, the till was classified as silty, fine- to coarse-grained sand (SP)
underlain by fine- to coarse-grained clayey sand (SC) with trace amounts of gravel, very dense, wet,
and brown.

Logs of the borings and CPT soundings are included in Attachments B and D, respectively, and
laboratory test results are included in Attachment E. Summary plots of the field and laboratory data for
the various material types are included in the Material Characterization Calculation Package in
Attachment G.
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3.2. Phreatic Water Conditions

AECOM evaluated phreatic water level data from five piezometer measurement events (8/29/15, 10/5/15,
10/30/15, 11/23/15, and 12/23/15), conditions interpreted from CPT pore pressure dissipation (PPD)
tests, and borehole water measured immediately after drilling. Piezometer readings were judged to be the
most representative of in-situ, steady state phreatic conditions, while PPD tests were judged to be
generally representative with the exception of some anomalous data. Boring water measurements were
judged to be the least representative as phreatic conditions had not equilibrated in the low-permeability
clay when measurements were taken immediately after drilling, as evidenced by inconsistency with
piezometer and CPT data.

Piezometer locations and measurements data are summarized in Table 2.
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Table 2
Piezometer Location and Water Level Data
Ground Total Water Surface Elevation (feet)

GrACIALLE Embankment Northing Easting Surfa_ce Location PZ Type Depth

No. Elevation (feet)

(feet) 8/28/15 1055115 | 10130715 11/23/15 12/23/15
COF-P000 Southeast 871480.4 | 2516729.1 636.0 Crest OSPgiok 27.9 617.2 618.4 618.2 619.4 619.8
COF-P001 Southeast 871590.8 | 2516693.6 616.9 Toe VWP 12.0 615.6 N/M 614.6 616.0 616.1
COF-P002 South 871459.0 | 2516044.2 636.8 Crest OSPgiok 39.3 625.4 625.2 625.2 626.3 626.7
COF-P003 West 871825.8 | 2515127.9 637.6 Crest OSPgiok 48.0 621.3 620.8 620.7 621.9 623.2
COF-P005 North 872198.2 | 2516081.0 636.4 Crest OSPgiok 23.2 620.7 621.5 622.2 622.6 622.5
COF-P006 Northeast 872102.4 | 2516696.9 636.5 Crest OSPgiok 47.4 613.3 613.2 613.1 613.1 613.6
COF-P007 North 872242.0 | 2516084.0 617.4 Toe VWP 15.0 611.3 N/M? 610.2 612.1 614.1
COF-P008 West 871825.3 | 2515082.9 622.7 Toe VWP 19.0 620.1 N/M? 619.7 620.9 621.4
Notes:

1. For standpipe piezometers, stickup and WL measurement referenced to top edge of yellow protector cover with hinged cap open.
2. Total Depth = Approx. bottom of screen for standpipe piezometers, or installed depth for VWPs.

3. OSP = open standpipe piezometer.

4. VWP = vibrating wire piezometer installed at locations not accessible with drill rig.
4. Piezometers COF-P004, -P011, and -P013 were planned but not installed due to access issues.
5. N/M = Not measured.
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4. SUMMARY OF LABORATORY TESTING

4.1. Summary of Laboratory Testing Scope

The laboratory testing program performed for Ash Pond No. 1 was intended to obtain information on
index properties and shear strength properties of the subsurface conditions at the site. Shear strength
tests from both Ash Ponds No. 1 and 2 were used for the material strength characterization. The
laboratory testing program for characterization of the materials at Ash Pond No. 1 are summarized in
Table 3.

Table 3
Summary of Laboratory Testing Program for Ash Pond No. 1
ASTM Number of Tests
Designation Test Type Foundation Glacial
Total Ash Embankment Cla Soft Clay Till
y i
D2216 Moisture Content 66 - 30 26 - 10
D2937 Dry Unit Weight 15 - 6 9 -
D4318 Atterberg Limits 29 - 12 12 - 5
T311,
D1140, Gradation/Hydrometer 19 2 6 8 - 3
D422
D854 Specific Gravity 6 1 2 1 - 2
D5084 Hydraulic Conductivity 5 - 2 3 -
D4221,
D4647, Dispersion 5 - 4 1 - -
D6572,
D2435 Consolidation 3 - 2 1 - -
D4767 Consolidated Undrained o' } 5! 4 } }
Triaxial (CIU)
D6528 Direct Simple Shear (DSS) 4° - - 3 1° -
Notes:

1. CIU Triaxial test numbers reported in the table include the tests on samples from Ash Pond No. 2 that were considered in the
material characterization for Ash Pond No. 1 (3 on embankment material, and 2 on foundation clay material).
2. All of the DSS tests listed in the table were performed on samples from Ash Pond No. 2.

Summary of Laboratory Testing Results

A summary of laboratory test results for the impounded ash, embankment, foundation clay, and glacial till
at Ash Pond No. 1 are presented in Tables 4, 5, 6, and 7, respectively. Laboratory test data is included
in Attachment E. Graphical displays of the shear strength characterization for the stratigraphic materials
are included in the Material Characterization Calculation Package in Attachment G.
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Table 4
Summary of Laboratory Test Results — Impounded Ash
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Table 5

Summary of Laboratory Test Results' — Embankment Fill

Note:

! Results of CIU triaxial tests are presented graphically in the Ash Pond No. 1 Material Characterization calculation package.

2 Crumb: 1 — Nondispersive, 2 — Intermediate, 3 — Dispersive, 4 — Highly Dispersive; Pinhole: ND1 & ND2 — Nondispersive, ND3 & ND4 — Slightly to Moderately Dispersive, D1 & D2 — Dispersive; Double Hydrometer: Dispersion < 30% -
Nondispersive, Dispersion > 60% - Dispersive.

Atterberg Limits Gradations Dispersion Consolidation
Bori d (Ssnl::f'-"m| Material Sample. | Molsture | Dry Unit f{Total Unkt Specific | Liquid Plastic | Plasticit Slive Andiysls Hydrometer L Double
e < 4 af:e 2 'erl.a Depth Content Weight Weight P ) '? i . v (3 inch to #200 Sieve) e uscs Conductivity ) oy
Sample ID Elevation Description Gravity Limit Limit Index Crumb Pinhole | Hydrometer OCR
(ft) Gravel Sand Fines Silt Clay
(ft) (%) (pcf) (pcf) (%) (%) (%) (%) (%) (%) (%) (%) (cm/sec) (%) (tsf)
COF-B001-51 634.8 Embankment 1 12.9
COF-BO01-52 634.8 Embankment 3.5 20.3 271 31 14 17
COF-B001-53 634.8 Embankment 6 15.4 5.0 38.8 56.2 36.4 19.8
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Table 6
Summary of Laboratory Test Results' — Foundation Clay (including Soft Clay)

Note: ' Results of CIU triaxial tests and DSS tests are presented graphically in the Ash Pond No. 1 Material Characterization calculation package.
2Crumb: 1- Nondispersive, 2 — Intermediate, 3 — Dispersive, 4 — Highly Dispersive; Pinhole: ND1 & ND2 — Nondispersive, ND3 & ND4 — Slightly to Moderately Dispersive, D1 & D2 — Dispersive; Double Hydrometer: Dispersion < 30% -
Nondispersive, Dispersion > 60% - Dispersive.
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Table 7
Summary of Laboratory Test Results — Glacial Till
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5. SLOPE STABILITY ANALYSES

Slope stability analyses were performed for varying loading conditions at selected cross-sections, as
described in the following sub-sections. Analysis section development, soil material properties, and
seismic analyses related to the slope stability analysis are also discussed in the following sub-sections.

5.1. Cross-Sections for Analysis

Five representative cross sections were identified for the stability evaluation of Ash Pond No. 1 perimeter
embankments. Because the foundation conditions underneath the embankments were fairly uniform, the
analysis sections for the west, south, east and north embankments were selected based on heights and
steepness of the downstream embankment slopes. An analysis section was also identified at the
northeast corner of Ash Pond No. 1, where a sheet pile wall was installed at the toe of the original
embankment to allow for construction of the cooling water system mixing pond. The location of each
analysis section is listed below and shown on Figure 3 (Attachment A):

Station 13+00: West embankment

Station 30+00: South embankment

Station 36+50: East embankment

Station 39+00: Northeast Corner (Sheet pile wall)
Station 46+50: North embankment

The section geometry for each analysis cross-section was determined based on the ground surface
topographic contours shown on Figure 3 (Attachment A) and subsurface information from the borings
and CPT soundings. The relevant CPT soundings and test borings that were used to develop subsurface
stratigraphy at the five analysis sections are shown on the geologic sections on Figures 5 through 9
(Attachment A). The piezometric surfaces for each analysis section were determined based on the
maximum operating pool elevation of 631.0 feet in the ash pond, water level readings in the piezometers,
and static pore pressure profile determined from the CPT PPD tests. The development of the analysis
sections is discussed in Attachment F.

5.2. Stability Analysis Conditions Considered

Consistent with the criteria provided in the USEPA CRR Rule § 257.73(e), the stability of the Ash Pond
No. 1 embankments was evaluated for four load cases:

Static, Steady-State, Normal Pool Condition: This case models the embankment under static, long-
term conditions, at maximum operating pool elevation within the impoundment of 631.0 feet, as listed in
AECOM'’s hydrologic and hydraulic report (AECOM, 2016) for Ash Pond No. 1. Drained (effective stress)
shear strength parameters were used for all materials, and phreatic conditions were estimated based on
available piezometer and CPT dissipation test data. Target Factor of Safety of 1.50.

Static, Maximum Surcharge Pool Condition: This case models the conditions under a short-term
surcharge pool elevation of 632.0 feet, as listed in AECOM'’s hydrologic and hydraulic report (AECOM,
2016) for Ash Pond No 1. Drained (effective stress) shear strength parameters were used for all materials
in this analysis. This is because the increase in flood pool is relatively small (1.0 feet) and is not expected
to result in the development of undrained conditions in the downstream embankment slope or foundation
soils, which is where the critical slip surface from the normal pool condition was found. Therefore, the use
of drained soil strengths is appropriate. It was also assumed that the temporary surcharge load was not of
a sufficient duration to significantly alter the phreatic surface (i.e. saturation line within the embankment).
Therefore, the phreatic surface was modeled equivalent to the steady state case; however, the pool level
within Ash Pond No. 1 was increased to model the additional surcharge. Target Factor of Safety of 1.40.
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Seismic_Slope Stability Analysis: These analyses incorporate a horizontal seismic coefficient kp,
selected to be representative of expected loading during the design earthquake event (i.e., a
“pseudostatic” analysis). The analyses utilized peak undrained strength parameters in soils that are not
considered to be rapidly draining materials, and peak drained strengths in soils considered to freely drain.
The phreatic surface and pore water pressures corresponding to the steady state pool from the static
analyses were utilized. Target Factor of Safety of 1.00.

Post-Liquefaction Condition: Liquefaction triggering analyses (see Section 5.4.2.4) identified the
presence of soils susceptible to cyclic softening within the foundation at Ash Pond No. 1, and also
identified that sluiced ash retained within Ash Pond No. 1 is susceptible to liquefaction. The triggering
analyses did not identify soils susceptible to liquefaction or cyclic softening within the Ash Pond No. 1
dikes. Therefore, a post-earthquake (i.e. liquefaction triggering) slope stability analysis is not required per
§257.73(e), as the dike soils are not susceptible to liquefaction. However, a post-earthquake slope
stability analysis was performed to evaluate the effects of cyclic softening within the foundation at Ash
Pond No. 1, in order to support the evaluation of foundation stability, per §257.73(d)(1)(i). The target
factor of safety for post-earthquake analysis listed in §257.73(e) of 1.20 was also used as the target factor
of safety for this analysis, as §257.73(d)(1)(1) does not specify a minimum factor of safety for post-
earthquake slope stability analysis. No horizontal seismic coefficient is included in these analyses, but
selection of strength parameters for the analyses takes into account the potential for softening/
weakening of the soils as a result of cyclic softening in clay-like materials due to the earthquake shaking.
Sluiced CCRs retained by the dikes were assumed to liquefy for this analysis, although this material is not
located within the dikes themselves or within the foundation. Target Factor of Safety of 1.20.

5.3. Material Properties

Material properties for slope stability analyses were developed using both laboratory testing data (index
and strength testing) and strength correlations from CPT and SPT data. Since the materials at Ash
Ponds No. 1 and No. 2 are relatively similar, the field and laboratory test results from both sites were
used to evaluate material properties. However, more emphasis was generally applied to the results from
Ash Pond No. 1 to characterize materials at this site. The material characterization is described in
Attachment G.

Unit weights for the materials were evaluated using laboratory test results from relatively undisturbed
samples collected within the materials at Ash Pond No. 1. Embankment fill above the phreatic surface
was conservatively assigned unit weights and shear strengths consistent with saturated embankment fill,
since laboratory testing of samples above the phreatic surface demonstrated saturation values of 80%
and above.

Shear strengths for the embankment fill and foundation clay layer were evaluated for the normal
operating (steady-state) loading condition using results from the consolidated undrained triaxial (CIU) and
direct simple shear (DSS) tests on samples collected at Ash Ponds No. 1 and No. 2. Shear strengths in
the embankment and foundation clay were assigned based on the orientation of the failure plane. A
shear strength envelope based primarily on the CIU test results was assigned within the embankment fill
and in foundation clays under the embankment footprint, where the failure plane is oriented sub
horizontal, consistent with the failure plane in a CIU test. A shear strength envelope based primarily on
the DSS test results was used in the free-field, where the orientation of the failure plane is horizontal or
above horizontal, consistent with the orientation of the failure plane in a DSS test. The peak drained
shear strengths for the embankment fill and the foundation clay materials were characterized with a
nonlinear strength envelope that assigns the shear strength as a function of the effective normal stress on
the failure plane. The nonlinear envelope was curved at lower effective normal stresses, since the
laboratory test data indicate that both the compacted embankment material and the native foundation clay
are overconsolidated within the lower stress range. The peak undrained strength was characterized as a
ratio of undrained shear strength (S,) to steady-state vertical effective stress before the load is applied
(p).- A minimum undrained shear strength was assigned for the undrained failure envelope based on
correlations with CPT data. Liquefaction triggering analyses (discussed in Section 5.4.2.3), as well as a
review of the CPT and laboratory test data, indicate that the embankment fill and foundation clay are not
susceptible to liquefaction and are unlikely to be susceptible to cyclic softening under the design seismic
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loading. Therefore, peak undrained strengths were deemed appropriate for these materials under post-
liquefaction (or post-earthquake) loading.

Shear strengths for the soft clay layer in the foundation were evaluated for the normal operating (steady-
state) loading condition using results from the DSS test on a sample collected at Ash Pond No. 2.
Correlated values from CPT data were used in conjunction with the DSS test result to characterize the
peak undrained shear strength for the soft clay layer. Based on the results of liquefaction analyses, the
soft clay foundation layer is susceptible to cyclic softening under the design seismic loading. The Soft
Clay layer was therefore assigned a residual undrained shear strength for the post-earthquake loading
condition based on correlated values for residual undrained strength from CPT results.

For the impounded ash and glacial till materials, where undisturbed Shelby tube samples were not
obtained, unit weights and shear strengths were based on published correlations for SPT and CPT data,
and previous experience with similar materials. The shear strengths selected for these materials are
conservative with respect to correlated values for the SPT and CPT data, and because the analyzed slip
surfaces for slope stability analyses did not pass through these materials when they were assigned
conservative strengths, refinement of the characterization was not necessary. Based on the results of the
liquefaction triggering analysis, the impounded ash is susceptible to liquefaction under the design seismic
loading. The ash was therefore assigned a residual undrained shear strength for the post-earthquake
loading condition based on correlated values for post-liquefaction residual undrained strength from CPT
results. The liquefaction triggering analysis indicates that the glacial till was not susceptible to liquefaction
or cyclic softening under the design event. The glacial till was assigned a peak undrained shear strength
for post-earthquake loading condition.

The material properties developed for use in slope stability analysis for Ash Pond No. 1 are listed in Table
8.
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Table 8
Material Properties for Slope Stability Analyses
U Peak Drained Peak Undrained Post-Earthquake
Shear Strength
Material Weight — ’Shear Strfan'gth — Shear Strength g
(pcf) onhesion, ¢ Friction Angle, S,/p' Su/p'
(psf) (deg) P P
Impounded Ash 112 0 32 S./p'=0.40 S./p'=0.10
31
. . S./p' =0.60, .
Embankment Fill 135 0 with curved envelope for Minimum S. = 450 osf Peak Undrained
S < 1440 psf X u=HUP
. 32 .
Foundation Clay 125 0 with curved envelope for , .S“/p =0.45, Peak Undrained
(Under Embankment) 5 Minimum S, = 700 psf
St < 2160 psf
Foundation Clay S./p'=0.28, .
(Free Field) 125 0 30 Minimum S, = 450 psf Peak Undrained
. S./p'=0.28, S./p'=0.16,
Soft Foundation Clay 125 0 30 Minimum S, = 275 psf Minimum S, = 200 psf
o S./p' =0.64, .
Glacial Till 135 0 40 Minimum S, = 700 psf Peak Undrained
Notes:

1. Drained strength envelope for the embankment fill material is shown on Figure B.1 (Attachment G).
2. Drained strength envelope for the foundation clay material (under the embankment) is shown on Figure C.1 (Attachment G).
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5.4. Methodology of Analyses

Limit equilibrium stability analysis was completed using the two-dimensional Slope/W (v. 8.15.1.11236 by
GeoStudio) computer program. Factors of safety were calculated using Spencer's method and using
both circular and wedge search routines to determine the critical failure surface for each analysis section
and load case. The circular search routines included the optimization option, which allows the program to
develop non-circular sliding planes through soft layers for the final solution. Critical surfaces were
considered to be those which intersected the embankment crest and could result in a release of CCR
materials. Pore pressures were assigned as hydrostatic pressure under the piezometric line.

The analysis methodology for Sta. 39+00 was modified to account for the Hoesch 2500 K steel sheet pile
wall at the toe of the embankment. A structural analysis of the sheet pile wall was conducted to determine
the maximum static load that the wall could sustain from a soil mass located above the critical sliding
plane from slope stability analysis. The maximum force was found to be 3,900 Ibs/ft, as shown in the
structural calculations in Attachment H. The slope stability analysis for this section was first performed to
find the critical slip surface without including the effects of the sheet pile wall. Once the critical slip surface
was found, it was re-analyzed with the sheet pile static load applied as a resisting force on the last slice of
the slip surface, which is where the sheet pile is present. The resulting factor of safety for the critical slip
surface, when including the sheet pile resisting force, was then reported as the factor of safety for each
loading condition.

A brief summary of the analyses is presented in the following sections. A more detailed discussion is
provided in Attachment H.

5.4.1. Static Analysis Conditions

Static stability was evaluated for steady-state conditions using a normal pool elevation of 631.0 feet and a
maximum flood surcharge pool elevation of 632.0 feet.

For the stability analysis at Station 39+00, the maximum stabilizing force provided by the sheet pile was
based on an evaluation of the maximum load the sheet pile could sustain from the sliding mass without
overturning. The load was determined using earth pressures in the glacial till corresponding to drained
conditions because it resulted in a lower maximum load from the sliding mass than undrained loading
conditions. Historic drawings do not include documentation of the sheet pile tip elevation at Station
39+00, but driving records from sheet pile installation indicate a minimum embedment depth of 13 feet
was achieved at the site. The sheet pile analysis for Station 39+00 calculated a maximum point load on
the sheet pile of 3,900 Ib/ft, based on a minimum embedment depth of 13 feet. Details of the sheet pile
wall calculations are provided in Attachment H.

5.4.2. Earthquake Analysis Conditions

A site-specific probabilistic seismic hazard assessment (PSHA) was performed to identify the earthquake
loads at the site, and dynamic response analysis was performed to determine the appropriate seismic
loads and material properties for the earthquake stability analysis load cases. Liquefaction triggering
analyses were conducted to assess the potential for liquefaction or cyclic softening of the materials and
determine the appropriate material properties for use in post-liquefaction slope stability analysis.
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5.4.2.1. Probabilistic Seismic Hazard Analysis

A site-specific PSHA was completed for the Coffeen Power Station to develop 2,500-year earthquake
ground motions for use in liquefaction and dynamic response analyses of the facility. The PSHA results
were used to compute a 2,500-yr return period Uniform Hazard Spectrum (UHS) for top of rock (shear
wave velocity = 9,200 ft/s). Parameters were developed including magnitude, distance, style of faulting,
response spectra, and Arias Intensity for the current study. Faults considered seismically capable in the
project region were considered. Near field and directivity effects were also considered. Because the top
of hard rock at the Coffeen site is about 5,400 feet deep as discussed in the PSHA report (Attachment 1),
a one-dimensional site response analysis was performed to account for the effect of the overlying soft
rock and quaternary glacial till (shear wave velocities ranging from about 2,200 to 8,500 ft/s) and
generate a UHS for the top of the Glacial Till layer at this site.

Three sets of time histories were developed for the UHS at the top of the glacial till. The time histories
represent the site-specific ground motions associated with the controlling near-field or far-field earthquake
event, and consider the magnitude, distance, and Arias Intensity. The site-specific acceleration time
histories for top of glacial till were developed for use in two-dimensional dynamic response analysis to
estimate site-specific seismic loads for liquefaction triggering and seismic (pseudo-static) stability
analysis.

The calculated site-specific peak ground acceleration (PGA) for a 2,500-year event was 0.19g for top of
hard rock and 0.19g for top of glacial till. These values are comparable to the PGA value of 0.2g
indicated for the Coffeen site on the USGS website. Because the majority of the PGA hazard at the site
comes from background events with moment magnitudes (M) of 5 to 6.5, a magnitude of 6.5 was
considered appropriate for use with simplified analysis using seismic loads defined by PGA and M.
Details of the PSHA are included in Attachment I.

5.4.2.2. Dynamic Response Analysis

The dynamic response of the Ash Pond No. 1 embankments was evaluated by analyzing three of the
stability cross-sections using the most recent version of the finite element program QUAD4M (Hudson et
al. 1994). This is a modified version of the program QUADA4, originally developed by Idriss, et al. (1973).
The dynamic response analysis was useful for more precisely estimating the amplification / attenuation
characteristics of the embankment and local foundation soils to the design ground motions at the top of
glacial till and to estimate site-specific PGA values at the embankment crest and toe for use in
liquefaction triggering and seismic (pseudo-static) slope stability analysis. Input to the dynamic response
analyses includes the acceleration time histories developed as part of the PSHA for the Coffeen Power
Station.

The QUAD4M program uses a two-dimensional, dynamic finite-element formulation that utilizes
equivalentlinear, strain-dependent modulus and damping properties. The program performs a time-
domain analysis that allows variable damping throughout the model, and uses an iterative process to
approximate the nonlinear behavior of soil. Shear moduli and damping ratios are estimated initially for
each element in the model, and the system is analyzed using those properties. After each iteration,
values of the effective shear strain are computed and the modulus and damping values are updated to
correspond to the computed strain level for each element. The analysis iterations are repeated until
compatibility between moduli, damping, and strain levels is achieved in all elements.

Dynamic response analysis was conducted for the analysis sections at Stations 30+00, 39+00, and
46+50, which were identified as critical sections with respect to seismic stability due to embankment
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geometry and subsurface conditions. The remaining analysis sections were less critical for seismic
stability due to more favorable embankment and subsurface conditions. The calculated site-specific PGA
values for a 2,500-year event were 0.40g at the embankment crest and 0.21g at the embankment toe,
which were the highest PGA values from the QUAD4 analysis on all three sections. These values were
used to define the earthquake loading for simplified liquefaction triggering analysis and pseudostatic
stability analysis for all 5 sections. Details of the dynamic response analysis are included in Attachment
J.

5.4.2.3. Seismic Coefficient

Seismic coefficients were calculated for use in the pseudostatic slope stability analysis based on the
simplified procedure developed by Makdisi and Seed (1978). For the site-specific PGA value at the
embankment crest of 0.40g and full-height slip surfaces (presented in Attachment H), a seismic
coefficient of 0.14g was used in the pseudo-static analysis.

5.4.2.4. Liquefaction Triggering Analysis

A liquefaction triggering analysis was conducted to evaluate the potential for liquefaction or cyclic
softening under the 2,500-year event in the dike and foundation soils. The analysis consists of comparing
the calculated cyclic resistance ratio (CRR) from the CPT soundings to the cyclic stress ratio (CSR)
calculated from a simplified site response analysis as described in Idriss and Boulanger (2008, 2014).
The ratio of CRR to CSR is the triggering factor of safety. CRR values were calculated for liquefaction
resistance of sand-like materials or for cyclic softening resistance of clay-like materials. CSR values were
calculated using empirical correlations in the triggering analysis based on earthquake magnitude and site-
specific PGA values at the ground surface. All of the CPT soundings advanced at Ash Pond 1 were
evaluated for liquefaction triggering potential.

Details of the liquefaction triggering analysis are provided in Attachment K.
6. RESULTS

6.1. Results of Static Stability Analyses

The results of the limit equilibrium slope stability analyses for the static load cases are summarized in
Table 9. The Slope/W output figures showing the slip surfaces and details of the analyses are included in
Attachment H.

Table 9
Summary of Minimum Slope Stability Factors of Safety for Static Load Cases

Program Station Station Station Station Station
Criteria 13+00 30+00 36+50 39+00 46+50

FS 21.50 1.77 1.52 1.85 1.50 1.50

Load Case

Steady State

(Normal Pool)
Surcharge Pool

(Flood Pool)

FS =1.40 1.77 1.52 1.85 1.49 1.50

October 2016



AECOM Geotechnical Report
Coffeen Power Station
Ash Pond No. 1

6.2. Results of Earthqguake Stability Analyses

6.2.1. Liquefaction Triggering Analysis

The liquefaction triggering analysis found that the embankment fill, foundation clay, and glacial till soils
are not susceptible to liquefaction or cyclic softening during the design seismic event. This means that
the soils comprising the dike are not susceptible to liquefaction. In addition, the static laboratory strength
test results do not indicate post-peak softening of these materials, which also indicates that the materials
are not be susceptible to cyclic softening.

However, the liquefaction triggering analysis found that the soft clay layer is susceptible to cyclic
softening during the design seismic event. The soft clay layer is located within the foundation of Ash Pond
No. 1, between the bottom of the foundation clay and the top of the glacial till. In addition, the CPT data
indicate residual undrained strengths for this material that are well below the correlated peak undrained
strengths, which confirms the potential for cyclic softening. This material was therefore assigned residual
strengths in the post-liquefaction slope stability analysis load case.

Liquefaction triggering analyses were also performed for sluiced ash retained within Ash Pond No. 1.
Although this material is not located within the dike or foundation of Ash Pond No. 1, the liquefaction
triggering analysis found that the material is susceptible to liquefaction during the design seismic event.

Based on the results of the liquefaction triggering analyses, post-earthquake (i.e. liquefaction) slope
stability analyses were performed using peak undrained strengths in the embankment fill, foundation clay,
and glacial till (as these soils are not susceptible to liquefaction), residual strengths in the soft clay layer
within the foundation (as this soil is susceptible to cyclic softening), and residual strengths in the sluiced
ash retained within Ash Pond No. 1 (as this soil is susceptible to liquefaction).

6.2.2. Seismic and Post-Liquefaction Stability Analysis

The results of the slope stability analyses for the seismic load cases are summarized in Table 10. The
Slope/W output figures showing the slip surfaces and details of the analyses are included in Attachment
H.

Table 10
Summary of Minimum Slope Stability Factors of Safety for Earthquake Load Cases
Load Case Program Station Station Station Station Station
Criteria 13+00 30+00 36+50 39+00 46+50
Seismic
>
(Pseudostatic) FS =1.00 1.18 1.08 1.13 1.03 1.07
_ Post- FS=2120 | 1.49 1.44 1.34 1.31 1.30
Liguefaction

7. CONCLUSIONS

The calculated factors of safety from the limit equilibrium slope stability analysis satisfy the USEPA CCR
Rule § 257.73(e) requirements for all the load cases analyzed at the cross sections for each of the
embankments that comprise the perimeter of Ash Pond No. 1. Load cases analyzed for this study
included static (steady-state) normal pool, maximum flood surcharge pool, seismic (pseudo-static), and
static post-liquefaction.
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The factors of safety calculated for the embankment at the northeast corner (Station 39+00) are based on
support loads provided by the sheet pile wall that were calculated based on a minimum sheet pile
embedment of 13 feet, based on available information provided by IPGC.

8. LIMITATIONS

Background information, design basis, and other data have been furnished to AECOM by the CCR unit
owner. AECOM has used this data in preparing this report. AECOM has relied on this information as
furnished, and is not responsible for the accuracy of this information.

Borings have been spaced as closely as economically feasible, but variations in soil properties between
borings, that may become evident at a later date, are possible. The conclusions developed in this report
are based on the assumption that the subsurface soil, rock, and phreatic water conditions do not deviate
appreciably from those encountered in the site-specific exploratory borings. If any variations or
undesirable conditions are encountered in any future exploration, we should be notified so that additional
analyses can be made, if necessary.

The conclusions presented in this report are intended only for the purpose, site location, and project
indicated. The recommendations presented in this report should not be used for other projects or
purposes. Conclusions or recommendations made from these data by others are their responsibility. The
conclusions and recommendations are based on AECOM'’s understanding of current plant operations,
maintenance, stormwater handling, and ash handling procedures at the station, as provided by the CCR
unit owner. Changes in any of these operations or procedures may invalidate the findings in this report
until AECOM has had the opportunity to review the findings, and revise the report if necessary.

This geotechnical investigation was performed in accordance with the standard of care commonly used
as state-of-practice in our profession. Specifically, our services have been performed in accordance with
accepted principles and practices of the geological and geotechnical engineering profession. The
conclusions presented in this report are professional opinions based on the indicated project criteria and
data available at the time this report was prepared. Our services were provided in a manner consistent
with the level of care and skill ordinarily exercised by other professional consultants under similar
circumstances. No other representation is intended.
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3. GROUND CONTOURS SOURCES: FINAL RESULTS OF SURVEY
BY WEAVER CONSULTANTS DATED AUGUST 17 2015, DRAWINGS
FOR COAL COMBUSTION BY-PRODUCT MANAGEMENT FACILITY
PROJECT DATED JANUARY 2011, AND INTERPRETED FROM
COFFEEN POWER STATION DRAWINGS DATED APRIL 1978.

4. BATHYMETRIC CONTOURS SOURCE: SURVEY BY WEAVER
CONSULTANTS GROUP DATED SEPTEMBER 2015.

5. STATION 10+00 IS THE BEGINNING OF STATIONING.
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Project:

Project Location:

DYNEGY CCR RULE ASSESSMENT OF PLANTS

COFFEEN POWER STATION
MONTGOMERY COUNTY, ILLINOIS

Key to Soil Boring Logs

NOTE: Dual classifications on the logs

(eg. SP—SC) are represented by two

graphical patterns.

Project Number: 60480701
Graphic uUscs
Symbol Description  Classification TERMS DESCRIBING DENSITY OR CONSISTENCY
Coarse grained soils (major portion retained on No. 200 sieve) include gravels and
3 sands. Density is based on the Standard Penetration Test (SPT).
w SAND .
<>( poorly graded SP Density SPT blows per foot
% Very loose 0-5
a EEEE Silty SAND SM Loose 5 - 10
<Z( Medium dense 10 — 30
O o Dense 30 — 50
<Z( % Clayey SAND sSC Very dense Greater than 50
o Fine grained soils (major portion passing No. 200 sieve) include clays and
silts. Consistency is rated according to shearing strength, as indicated by
uncorrected SPT blows per foot.
(2]
o= SPT Estimated undrained
= 5 Descriptive blows per shear strength
(g o . Term foot (ksf) Hand Test
> Inorganic low Very soft 0-2 < 0.25 Extrudes between fi
o0 <Zt plastic CLAY CL ery so . xtrudes between fingers
= P Soft 2—-4 0.25-0.5 Molded by slight pressure
9 H Medium stiff 4-8 0.5-1.0 Molded by strong pressure
) Stiff 8-15 1.0-2.0 Indented by thumb
Very stiff 15-30 2.0-4.0 Indented by thumbnail
Hard > 30 > 4.0 Difficult to indent
o]
= LEGEND AND NOMENCLATURE
7]
5 Q Inorganic high ﬂ Standard penetration split spoon test sample
TS I:I plastic CLAY et
(:5 (@) [[I Undisturbed shelby tube sample
T PP qu Pocket penetrometer unconfined compressive strength
NMC Natural Moisture Content, %
LL Liquid Limit
iy PL Plastic Limit
Hx Pl Plasticity Index
Z % ﬂ Ash NP Non-plastic
D:)f l<—( e Y Depth Groundwater enters at time of drilling.
ns Y CGroundwater Level at some specified time after drilling

Su Undrained Shear Strength
TXUU  Triaxial Unconsolidated Undrained
DTW Depth to water
N/A Not Applicable
SAMPLING RESISTANCE
P Sample pushed by hydraulic rig action.

Numbers indicate blows per 6 in. of sampler penetration. Standard
penetration test sampler, (2—in 0.D.) and oversize penetration sample
(3—in 0.D.) are driven by a 140 Ib hammer falling freely 30—in

OO

Number of blows (50) used to drive a penetration sampler a certain
number of inches (2)

WOH Weight of hammer

WOR Weight of rods

ABBREVIATIONS USED UNDER "REMARKS"

HSA Hollow Stem Auger No. Number
ATD At Time of Drilling CIU Isotropically Consolidated Undrained
AD After Drilling ST Shelby Tube
ID Inside Diameter SS Split Spoon

OD Outside Diameter
RQD Rock Quality Designation
-#200 (% Pass #200 Sieve)
Sa (%) Sieve Analysis (% Passing #200)
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Project: Dynegy

Log of Boring COF-B001
Project Location: Coffeen Power Station, IL
Project Number: 60440742 Sheet 1 of 2
Dat L d : Checked
Date(s)  08107/2015 8:40 AM to 08/07/2015 4:10 PM pogge E. Drumright Checked  p. Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 35.0 ft
Drill Rig Drilling Surface
Type CME 550X Contractor  Geotechnology Elevation 636.016 ft NAVD88
Borehole Cement-Bentonite Grout (Installed COF-P000 5 Sampling Hammer :
Backfill _ft South of COF-B001) ( Method(s)  S5/ST Data Automatic
Bori
Lo N871590.925 E 2516693.603 (ft NADS3) ggg{(‘g)watef Not Encountered
z SAMPLES 5 o 9
() — - ~ | 2 2 )
= @ 2 SR E 8~ = A
c 9] 3 2= 2 oR|_B|E|£|5 =
S = N -l MATERIAL DESCRIPTION >SS |28 E|l 2|2 |o | £| REMARKS
] = 88’02% ECDE_I'G*G-)‘“@C“(BV
> 2 |lo =1 x| o Q. |Elevation Depth| 5 L= ol Bl S |xx|Tx 2
L o 2§ = 21 8 ©  |(feet rey| =€ [ S5 3| 2|6=|e=| 2
i O |[>353(§xs| o | & [t e 56|82 o| 8|06 X
B 0 IEZ 1503 @ | O o w|lzo[F2[J|la|ladn|[-al =
635 3 | Stiff, moist, brown and gray, silty and sandy |
B 7L 4 67 | CLAY, trace fine gravel, topsoil upper 2 inches, | 12.9 3.5
6 (CL) (EMBANKMENT FILL).
| B 2 | Stiff, moist, brown and gray, low plasticity, silty i
S2| 4 61 and sandy CLAY, trace fine gravel, (CL) 20.3 31|17 | 25
| 5 6 | (EMBANKMENT FILL). _
630 2 i Stiff, very moist, brown and gray, low plasticity, ]
| 1) S8 5 72 | silty and sandy CLAY, trace gravel (CL) ] 154 1.75
7 (EMBANKMENT FILL).
| B 2 | Stiff, moist, brown and gray, low plasticity, _
S4 4 83 sandy CLAY, trace fine gravel, with gray silt 16.1 1.5
| 10 5 | seams, (CL) (EMBANKMENT FILL). _
—625 A o b
| = | Very stiff, very moist, dark grayish brown with _
= yellowish brown and dark gray, low plasticity,
| 155 S8 92 | CLAY, with sand, (CL) (EMBANKMENT FILL). _| 14711294135 1 20 | 25
—620 : B :
B B 1 5170 Very stiff to 19° 19.0
S6 2 83 Soft, wet, brown and gray, low plasticity, silty 232
| 20 2 CLAY, trace fine sand and decayed organic |
matter, organic odor, (CL) (NATIVE).
| 615 | | 615.0 210
= 7 Gray with yellowish brown, high plasticity,
- =7 @ / CLAY, with sand, (CH). 1 234 11257 66 | 44
| = Ams.o 230
| B 1 Stiff, very moist, brown and gray, medium _
S8 g 100 plasticity, sandy CLAY, trace fine gravel, (CL). 19.6 41|26 | 15
—610 : - a
| J 1 L i
S9 3 100 606.5 25| 16.8 <0.25
30 2




Project: Dynegy

Project Location: Coffeen Power Station, IL

Log of Boring COF-B001
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Project Number: 60440742 Sheet 2 of 2
= SAMPLES [ _ o )
2 = @ < | & 2 9]
= ko] 2 S| X|E B~ = S
c 9] o | > oxR|_%o ‘é‘ £15 <
S = slE a2 2 MATERIAL DESCRIPTION ST |22 E| 2|2 _|o | £| REMARKS
s < |, 312 g/¢g2 == |52135|8|5ges| 2
> Q |0 [S o x| o Q. |Elevation Depth 5 L T .0 S ﬁ X X ] x 2
m S |S5|Ex S| 8| 8 |teen et | T G sg 2| 883|535 R
| FZlnwoo|lx [ O ZO |+ Jlaoan(Fan]| =
30 E Medium stiff, very wet, orange brown, medium Pushed 14" then )
605 = s10 58 04 gPlasticity, sandy CLAY, trace silt, (CL). 3104 5 reffus;d. Hard at tip
= Hard, sandy CLAY, trace fine gravel, trace silt, of tube.
— ] low plasticity, (CL) (TILL). f
| B 8 Hard, brown and gray, low plasticity, CLAY,
S ;Z 78 trace fine gravel, trace silt, (CL) (TILL). 30 | 17
| 5 35.0
35 End of Boring at 35 ft Installed
500 4 _ Piezometer
COF-P000 with 5 ft
| i i offset to the South.
. 407 —
—595 : .
. 457 —
—590 : B
. 507 —
—585 : .
—580 : .
—575 : .

A=COM
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Project: Dynegy

Log of Boring COF-B002
Project Location: Coffeen Power Station, IL
Project Number: 60440742 Sheet 1 of 2
Date(®)  08106/2015 9:30 AM to 08/06/2015 3:00 PM 5099ed  E Drumright Shecked  p, Swanson
P, Hollow Stem Auger Senipe  15inch O.D. HSA Borenole 355t
Drill Rig Drilling Surface
Type CME 550X Contractor Geotechnology Elevation 636.774 ft NAVD88
Borehole p: Sampling Hammer ;
Backfill  Piezometer COF-P002 Method(s) SS/ST Pata Automatic
Boring Groundwater
Location N 871459.02 E 2516044.226 (ft NADS3) Level(s) 28 ft on 8/6/2015 1:00:00 PM
= SAMPLES — o)
3 = . |2 5 %
= - R —| 2 N~ —_ ke .
s 3 g2 2| = s8|.5|z| Elg —
S =2 s ol 2|2 MATERIAL DESCRIPTION 2T |E2| E| 2|2 |o-| £| REMARKS
s £ | 3|2 22| =2 T5(22|35|2|8%|5%]| S
> Q |0 [S o o] Q. |Elevation Depth [ 5 = |7 2| S o | X x o x =)
<@ 8 2 5 %mg 8 ©  |(feet) (feet) | & S 50 = ‘“83%3 2
w 0 IEZ 1808 & | O s w|lzo |[F2|J|a|lcad|lral F
1 | Medium stiff, very moist, brown and gray, low
—635 1 St 2 78 | plasticity, CLAY, trace organics, (CL) | 254 2.0
4 (EMBANKMENT FILL).
— B 2 | Stiff, very moist, brown and gray, low plasticity,
$2 3 89 sandy CLAY, trace fine gravel, (CL) 25.9 35 18| 1.0
— 5 5 | (EMBANKMENT FILL). _
1 | Medium stiff, very moist, brown and gray, low ]
—630 ) S3 3 83 | plasticity, sandy CLAY, trace fine gravel, (CL) 1 259 1.25
5 (EMBANKMENT FILL).
— ,; | Very stiff, very moist, gray with yellowish brown, |
= medium plasticity, CLAY, with sand, (CL)
| 1075 S4 100 | (EMBANKMENT FILL). B 17.8 (1345|140 | 25 | 35
—625 i L il
— B 1 | Soft, moist to wet, brown and gray, low _
S5 1 78 plasticity, CLAY, with fine sand, trace fine 23.3 0.75
— 15— 2 | gravel, (CL) (EMBANKMENT FILL).
= Soft, very moist, gray with brown, low plasticity,
— = s6 100 | silty CLAY, (CL) (EMBANKMENT FILL). 4 267 11202125 | 7 | 075
—620 = 619.8 17.0
— B 2 . Medium stiff, very moist, brown and gray, _
S7 3 94 medium plasticity, CLAY, trace fine sand, with 25.4 47 129 | 15
— 20 5 | brown silt seams, (CL) (NATIVE). _
—615 i | il
— B 2 L |
S8 3 100 18.9 0.75
- 25 4 = —
—610 i L il
[— | 1608.8 28.0
Loose, very wet, brown, fine to coarse clayey
— i 1 SAND, trace gravel, (SC) (NATIVE). _
S9 2 13.6
B 30 1

A=COM
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Project: D
roject: Dynegy Log of Boring COF-B002

Project Location: Coffeen Power Station, IL

Project Number: 60440742 Sheet 2 of 2
= SAMPLES 5 o 5
[0} — = ~ | 2 2 )
S 3 2 8| E B ool Ble
c 9] o | > oxR|_%o ‘é‘ £15 <
S = s ol 2|2 MATERIAL DESCRIPTION 2T |E2| E| 2|2 |o-| £| REMARKS
s s | 3|12 ¢l ¢|:2 s5|22|5|8|le%|5%| S
> Q |0 [S =% Q Q. |Elevation Depth| S+ [T 5| F X x o x 5
u% 8 SS|Ex S| 3 O [(feety et 55|50 %g8:§: <
30 lEZ 603l | O Zzo |FS|dla|laa|lFal E
G Till ~ 31.5" harder
— i : i drilling
7]605.3 315
—605 | | Very dense, moist, brown, low plasticity, sandy
silty CLAY, trace fine gravel, with iron staining,
— i | (CL) (TILL). _
/] $10 | 34/50 4" i 1 95 20| 7
| = | |
35 L 601.3 355
— i L End of Boring at 35.5 ft _ Very hard drilling
with new teeth.
—600 B L | Installed
Piezometer
| COF-P002 in
b r 7 boring.
B 40— — —
—595 i L _
B 45— — —
—590 i L _
B 50— — |
—585 i L _
B 55— — |
580 i L _
B 60— — |
575 i L _
B 65— = _|

A=COM
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Project: Dynegy

Log of Boring COF-B003
Project Location: Coffeen Power Station, IL
Project Number: 60440742 Sheet 1 of 2
Date(®)  08/05/2015 11:30 AM to 08/05/2015 5:30 PM 5099ed  E Drumright Shecked  p, Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 45.0 ft
Drill Rig . Drilling Surface
Type CME 550X (Rubber Tire ATV) Contractor  Geotechnology Blevation  937-523 ft NAVD8S
Borehole p. Sampling Hammer :
Backfill  Piezometer COF-P003 Method(s) SS/ST Pata Automatic
Bori
Cocatt, N871825.695 E 2515128.189 (ft NAD83) gggl?g)water Not Encountered
z SAMPLES 5 o 9
() — - ~ | 2 2 )
= @ 2 SR E 8~ = A
c o) 3 BT > OR[.8|E|=|6 5
S = 2 gl 2| @ MATERIAL DESCRIPTION >SS |28 E|l 2|2 |o | £| REMARKS
® £ 212 gl ¢ 2 55 (22| 3|8|8%|c%| 5
> Q |0 a x| o Q. |Elevation Depth| 5 L= ol Bl S |xx|Tx 2
o o |2 E|g8 ol 0 & |(feet P2 (82 5| 2|E=|e=| D
i O |[>353[§xs| o | & [t e 56|82 o| 8|06 X
0 IEZ 1503 @ | O lys wlzo[FZ|J|la|lan|l-anl| =
| 3 i Stiff, dry, brown and gray, medium plasticity,
7L 5 50 | sandy CLAY, trace fine gravel, trace coarse 14.2 45
| 635 4 ash, (CL) (EMBANKMENT FILL).
u 2 A |
) 82 3 67 | Medium stiff, moist, brown and gray, medium 18.1 42 |26 | 125
| 4 plasticity, sandy CLAY, trace fine gravel, trace
5| | coarse ash, (CL) (EMBANKMENT FILL). _
| 2 | Medium stiff, moist, brown and gray, medium ]
) S8 2 67 | plasticity, sandy CLAY, trace fine gravel, (CL) | 15.0 25
| 5 (EMBANKMENT FILL).
630
B B 2 | Stiff, very moist, brown and gray, medium _
| S4 4 plasticity, sandy CLAY, trace fine gravel, (CL) 17.4 1.5
10 8 | (EMBANKMENT FILL). _
—625
B ,g 623.5 14.0
— = S5 92 / Stiff, very moist, dark gray to yellowish brown, 21.8 |1275| 54 | 36 | 1.75
15— / high plasticity, CLAY, trace fine sand, (CH). =
—620 %
| 2 / - i
7 se 3 83 i | 26.0 1.75
| 4 Medium stiff, very moist, brown and gray, high
20 / plasticity, CLAY, trace fine sand, (CH). |
615 %
B | WOH / i Medium stiff, very moist, brown and gray, i
| S7 2 100 medium-high plasticity, CLAY, with sand, with 20.8 50 | 34 | 1.75
25 3 / iron stained seams, (CL-CH). _|
610 %
B i 2 % 608.5 29.0
| S8 1 100 //f Stiff, very moist, brown, low plasticity, sandy 12.5 216 | 35
30 9 silty CLAY, trace fine gravel, (CL)

A=COM




Project: Dynegy

Project Location: Coffeen Power Station, IL

Log of Boring COF-B003
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Project Number: 60440742 Sheet 2 of 2
z SAMPLES 5 o 9
[) — - ~ | 2 2 )
N - [72] o
= @ 2 | 2| E 251 ol 2| Ble
c [0} o | > OX|_©T = =N o=
S = L X >| 9 MATERIAL DESCRIPTION ST |22 E| 2|2 _|o | £| REMARKS
s £|,8E £ 5 (22| 35|3|8%|58| >
> Q |0 [S a o] Q. |Elevation Depth 5 L T2 Ble|lxx|[Cx 2
o 8 25 |Ex 2 T |(feet) teet)| 25 | S| 3 @ 8‘5’%‘3’ Q
w 0 EZ 1808w | O zo |P2|d|lalaa|lPal i~
| — S9 100 11.8 [141.7 4.5
B /16065 31.0 ,
| ’ Dense, wet, dark yellowish brown with grayish S9 refusal at 30.8
i brown, silty SAND, trace gravel, (SM). _
—605
| i 04.0 335 |
, 2 Top of S10 full of
| S10 2 Loose, very wet, brown, fine to coarse SAND, water
35 6 (SP). |
—600
| i 99.0 385 |
i 19 Very dense, very wet, brown, silty fine to coarse
B S11| 34 61 SAND, trace gravel, (SP) (TILL). 9.5
40
40 —
—595
| | :1504.0 435 | Installed
| 30 Very dense, very wet, brown and gray, fine to _ Piezometer
| §12| 60 | 100 coarse clayey SAND, trace fine gravel, (SC) 9.9 COF-P003 in
45 50/3" s02.5(TILL). 459 boring.
— End of Boring at 45 ft
—590
50— — |
—585
55— — |
—580
60— — |
—575
65— = _

A=COM
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Project: Dynegy

Log of Boring COF-B004
Project Location: Coffeen Power Station, IL
Project Number: 60440742 Sheet 1 of 2
Dat L d . Checked
Dales) 0810412015 10:20 AM to 08/05/2015 11:00 AM | 5799 E. Drumright Checked  p. Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 45.0 ft
Drill Rig . Drilling Surface
Type CME 550X (Rubber Tire ATV) Contractor  Geotechnology Blevation  936-258 ft NAVD8S
Borehole Cement-Bentonite Grout (Installed COF-P005 5 Sampling Hammer :
Backfill _ft West of COF-B004) ( Method(s) SS/ST Data Automatic
Bori
Cocatt, N872193.263 E 2516088.178 (ft NAD83) gggl?g)water Not Encountered
z SAMPLES 5 o 9
[0} — 43 ~ | 2 2 [0}
= @ 2 SR E 8~ = A
c o) 3 BT > OR[.8|E|=|6 5
S =2 2 gl 2| @ MATERIAL DESCRIPTION >SS |28 E|l 2|2 |o | £| REMARKS
T £ | 312 ¢l¢| 2 55 (22| 2|28|8%|5%| S
> 2 |o a x| o 5 Elevation Depth| 5 L= o 2| 5 g X|0 x 2
[ o EE ol | & | 2S |85 32|82 2
i S |S5 |58 g | 8 [t e 56|82 o| 8|06 X
0 IEZ 1503 | O s w|ZO|FS|dla|laa|lFal E
—635 2 Medium stiff, moist, brown, low plasticity, ]
7L 3 67 CLAY, with fine sand, trace fine gravel, (CL) | 18.0 1.75
— 5 (EMBANKMENT FILL).
B 3 Stiff, moist, brown and gray, low plasticity, _
— S2 4 67 sandy CLAY, trace fine gravel, (CL) 10.9 35
5 5 (EMBANKMENT FILL). _
—630 2 Medium stiff, moist, brown and gray, low ]
) S8 4 72 plasticity, sandy CLAY, trace fine gravel, (CL) | 11.0 225
— 4 (EMBANKMENT FILL).
; Medium stiff, moist, yellowish brown with gray, _
— = low plasticity, CLAY, with sand, (CL)
107; S4 79 (EMBANKMENT FILL). B 12.8 (136.6| 39 | 24 | 2.25
625 | ]
B 3 Stiff, moist, brown and gray, low plasticity, _
— S5 5 94 sandy CLAY, trace fine gravel, (CL) 13.1 26 | 12 | 4.0
15 6 (EMBANKMENT FILL). _
—620 ] I
i 180
— Stiff, very moist, brown and gray, low plasticity,
| 2 sandy CLAY, trace fine gravel, with gray silt _
— S6 3 83 seams, (CL) (NATIVE). 21.8 1.75
7
| 20 _
615 | |
,E Very stiff, very moist, reddish brown, high _
— = s7 92 plasticity, silty CLAY,, trace fine sand, with dark 206 11295 51 | 34 | 2.75
B 25— gray silt seams, (CL). |
610 | |
B 1 Stiff, very moist, brown and gray silt seams, _
— S8 4 100 medium plasticity, CLAY, with fine to medium 24.2 43 | 27 | 1.75
30 5 sand, (CL)

A=COM
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Report: GE!

Project: D
roject: Dynegy Log of Boring COF-B004

Project Location: Coffeen Power Station, IL

Project Number: 60440742 Sheet 2 of 2
= SAMPLES 5 o 5
[0} — 43 ~ | 2 2 )
= © 2 ol 2| E 21 o 2| ¢
c 9] o | > oxR|_%o ‘é‘ £15 <
S = 5% al2| 2 MATERIAL DESCRIPTION 2T |E2| E| 2|2 |o-| £| REMARKS
s £ |,21€ €l 2|= _ s |2E|lo|S|l28|58| D
== Q Q  |Elevation Depth| S+ [FO| S| H|XX x =)
2 g|e5|Exg g & |e | 55 (23| 2| 8335|535 R
30 lEZhos|l | O Zzo |FS|dla|laa|lFal E
—605 | i ]
— | 6038 325 |
B | Hard, moist, brown and gray, low plasticity, _
— sandy CLAY, trace fine gravel, (CL) (TILL).
| 16 L |
— S9 31 100 8.4 21| 8 | 45+
7
i 35 2 = .
—600 | i ]
B 14 | Hard, moist, brown and gray, low plasticity, _
— S10| 45 83 sandy silty CLAY, trace fine to coarse gravel, 8.8 4.5+
40 44 L (CL)(TILL). |
— 38.5' - 39.2' gray silt seams
—595 | i ]
— | 5928 435 |
B 19 | Hard, wet, brown and gray, low plasticity, sandy |
— S11] 54 | 94 silty CLAY, trace gravel, (CL) (TILL). 14.8 -
45 50/ 5013 450
— End of Boring at 45 ft Installed
| L B Piezometer
—590 COF-P005 with 5 ft
| | | offset to the West.
| 50— — —
585 | i ]
B 55— — —
580 | i ]
B 60— — —
575 | i ]
65— = =
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Report: GE!

Project: Dynegy

Log of Boring COF-B005
Project Location: Coffeen Power Station, IL
Project Number: 60440742 Sheet 1 of 2
Dat L d : Checked
Date(®)  08108/2015 7:45 AM to 08108/2015 12:00 PM pogge E. Drumright Checked  p. Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 60.0 ft
Drill Rig Drilling Surface
Type CME 550X Contractor  Geotechnology Elevaton  936:496 ft NAVD8S
Borehole Cement-Bentonite Grout (Installed COF-P006 5 Sampling Hammer :
A Method(s)  SS/ST Data Automatic
Bori
ocatt, N872102.375 E 2516696.89 (ft NAD83) gggl?g)water Not Encountered
g SAMPLES 5 o
(9} — s — Q 2 é
8 g g & 83|52l 2|5 o
S = s alz| 2 MATERIAL DESCRIPTION =T |22 E| 2|2 _|o | £| REMARKS
T £ 218 ¢l 8| =2 s |2E|lo|S|l28|58| D
Q|0 c |a Q Q  |Elevation Depth| S+ [FO| S| H|XX x =)
<@ 8 2 5 %mg 8 ©  |(feet) (feet) | & S 50 = ‘“83%3 2
w 0 IEZ 1808 & | O s w|Zo |F2|S|la|laalEa]| E
| 535 2 Medium stiff, moist, brown and gray, low ]
7st) 3 |8 plasticity, CLAY, (CL) (EMBANKMENT FILL). 21.1 1.5
| 75 i Stiff, moist, brown, low plasticity, sandy CLAY,
575 S2 >4 | (CL) (EMBANKMENT FILL). _] 80 |1366) 221 9 ) 30
n 1 - i
630 ) S3 3 72 | Medium stiff, moist, brown, low plasticity, sandy | 13.1 0.75
B 4 CLAY, (CL) (EMBANKMENT FILL).
B B 2 | Stiff, moist, brown, low plasticity, sandy silty i
| S4 g 89 CLAY, trace fine gravel, (CL) (EMBANKMENT 9.9 20| 6 | 30
10 | FILL). | o
| Shale in tip
—625
B B 2 | Stiff, moist, brown and gray, low plasticity, _
| S5 6 78 sandy CLAY, trace fine gravel, (CL) 10.3 2.0
15 6 | (EMBANKMENT FILL). _
—620
B | WOH I Medium stiff, moist, brown and gray, low
| S6 2 67 plasticity, sandy CLAY, trace fine gravel, (CL) 9.4 1.0
20 3 | (EMBANKMENT FILL). _
—615
B | 613.5 230
B = Stiff to very stiff, gray with grayish brown, low i
| = plasticity, CLAY, with sand, with organics, (CL)
= S7 92 (NATIVE). B 187 [1314 |37 |20 | 15
25—
—610
- | 808.0 28.57
| 1 Stiff, brown and gray, low plasticity, CLAY, _
| S8 é 89 trace fine sand, trace organics, (CL). 21.9 2.0
30

A=COM
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Report: GE!

Project: D
roject: Dynegy Log of Boring COF-B005

Project Location: Coffeen Power Station, IL

Project Number: 60440742 Sheet 2 of 2
= SAMPLES 5 o 5
[0} — 43 ~ | 2 2 )
= © 2 ol 2| E 21 o 2| ¢
c 9] o | > oxR|_%o ‘é‘ £15 <
S = 5% al2| 2 MATERIAL DESCRIPTION 2T |E2| E| 2|2 |o-| £| REMARKS
© = o |£ ggf ) s |2E| 5| S|8B|58| o
> Q|0 c |2 Q Q  |Elevation Depth| S || S| @|xXX x
K] o |2 g 9o 9 ©  |(feet) feett | = S [SF| 2] 8|9 2 =)
i A>3 [sx g @ = T O [©o S| 80356 3| X
30 lEZhos|l | O Zzo |FS|dla|laa|lFal E
—605
i 1604.5 32.0
| Very stiff, low plasticity, sandy CLAY, with
i organics, (CL). _
— 26.7 22 | 6 25
i 1 /16025 34.0
— 89 1 Very loose, saturated, brown and gray, silty,
5 _ _|
| 35 ’ Umclayey SAND, (SC-SM). 355 35" Attempt ST
| B refusal at 35.5'
—600
B B 8 Dense, wet, brown and gray, clayey SAND, _
| $10 g% trace fine gravel, (SC) (TILL) 11.6 -
40 —
—595
B i 430
— ) Very stiff, very moist, brown and gray, low
= r  plasticity, sandy CLAY, trace gravel, iron B
- sty g stained vertical seams, (CL) (TILL) 128 321171 3.25
45 — —
—590
B B 2 | Stiff, saturated, brown and gray, low plasticity,
| $12) 6 100 sandy CLAY, trace gravel, iron stained vertical 15.5 32|17 | 30
50 8 | seams, (CL) (TILL) N
—585
B i 2 | Stiff, very moist, brown and gray, low plasticity, |
| S13) 5 100 sandy CLAY, trace gravel, iron stained vertical 23.2 1.25
55 7 | seams, (CL) (TILL) N
—580
B B 2 | Stiff, brown and gray, medium plasticity, CLAY, |
B S14| 3 100 with sand, (CL) (TILL) 23.3 47 [ 30 | 1.25
60 6 576.5 60.0
| End of Boring at 60 ft Installed
i L _ Piezometer
—575 COF-P006 with 5 ft
_ L | offset to the South.
65— = =

A=COM



Project: Dynegy

Project Location: Coffeen Power Station, IL

Log of Boring COF-B006
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Report: GE!

Project Number: 60440742 Sheet 1 of 2
Dat L d : Checked
Date(®)  08106/2015 4:00 PM to 08/07/2015 7:30 AM pogge E. Drumright Checked  p. Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 33.5ft
Drill Rig Drilling Surface
Type CME 550X Contractor  Geotechnology Elevation 631.9% ft NAVD88
Borehole : Sampling Hammer :
Backfill  cement-Bentonite Grout Method(s) SS/ST Pata Automatic
Boring N 871654.5 E 2515234.7* Groundwater
Location (ft NAD83) Level(s) 4 ft on 8/6/2015 5:00:00 PM
= SAMPLES —
: - ~ =12 3
= @ 2 x| E 2~ = o
c o) 3 BT > OR[.8|E|=|6 5
S = s ol 2|2 MATERIAL DESCRIPTION >SS |28 E|l 2|2 |o | £| REMARKS
s < | 8|12 ¢/¢|:2 55 (22| 2|28|8%|5%| S
> 2 |o a x| o Elevation Depth | 5 Q= ol Bl S |xx|Tx 2
) o EE ol o 3 P2 |82 5| ald=|e=| D
i S8 IS5 |58 @ | 8 [t e 56|82 o| 8|06 X
0 IEZ 1603 | O lae wlzo[FZ|J|la|lan|l-anl| =
LY 4 Medium dense, moist, black, well-graded sand
s | (cinders), trace silt, trace fine gravel, (ASH). _
5 A
Vst 13 | | 66
15 .
- 8 /L |
[V A Very loose, wet, black, well-graded sand
| 2 ./ (cinders), trace clay, (ASH). _
S2 2 100, 4. 48.3
5 2 = .
— C ® s —
= o/
= s3 17 f [+ 4 222
— () )
] ' | B 7
4 3 o -
S4 4 100 / Loose, wet, black, well-graded sand (cinders), 16.7
6 | trace clay, (ASH). _
10 "~
o,
| / i
B / i
B WOH ‘1-8846.6 14.0
S5 2 v 24.4 57 | 37 | 1.75
15 3 I Medium stiff, very moist, brown and gray, high  _|
plasticity, CLAY, trace fine sand, (CH)
i / (NATIVE). i
S6 3 67 21.9 1.25
20 4 % -
| 4-14533.7 23.0
Very soft, very wet, brown, low plasticity, sandy
B 1 CLAY, (CL). i
S7 1 100 19.8 2319 0.5
25 ! = -
| -16429.4 26.0
| 20 | Hard, very wet, brown and gray, low plasticity,
S8 | 5o/ sandy CLAY, (CL) (TILL). 16.1
30

A=COM




Log of Boring COF-B006

Sheet 2 of 2

REMARKS

Hard augering
below 32'
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Project: Dynegy

Project Location: Coffeen Power Station, IL

Log of Boring COF-BO06A
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Report: GE!

Project Number: 60440742 Sheet 1 of 1
Date(®)  08/19/2015 7:15 AM to 08119/2015 10:15 AM 5099ed A Grossman Shecked  p, Swanson
Drilling Drill Bit ; Borehole
Methog Hollow Stem Auger Size/Type 7.5inch 0.D. HSA Depth 255 ft
Drill Rig Drilling Surface
Type CME 550X Contractor  Geotechnology Elevation 633.583 ft NAVD88
Borehole : Sampling : Hammer .
Backfill Cement-Bentonite Grout Method(s) Piston Data
Boring  \ 871651.263 E 2515194.552 (ft NADS3) Groundwater ¢ tered
Location ' . Level(s) ot Encountere
z SAMPLES 5 o 9
() — - ~ | 2 2 )
= 6 RZ] —| e 0~ — o .
c 9] g 2= > o= |. .8l E|£|5 =
S = s ol 2|2 MATERIAL DESCRIPTION 2T |E2| E| 2|2 |o-| £| REMARKS
S £ 212 <l ¢ 2 TS |2OE 58B|sB| S
> Q |0 [S a x| o Q. |Elevation Depth 5 < |52 sl x o x 2
2 8|25 |Exy 8] g e SHEEEER R EE
w DG EZ |88 @ | O l|eass zo P2 d|lalcaa|lPal F
B N .‘ . |
| | )
| 630 = o/ Loose, moist, black, medium to coarse grained
=pPs-1 75 (.- /- sand (cinders), (ASH).
| — o .
5— [
B = C ® N
B o]
| o o
H ~. A
—625 = o
‘HPs-2 20 / i
| M o
10— i
B i o,
J y,
| ; o ./2321.1
— Stiff, light grayish brown, low plasticity, silty
| 620 —PS-3 70 CLAY, some ash, (CL). 1.25
B 15— =
- =Ps4 83 i 125
| 615 ; PS-5 73 1.25
i 20— -
L 610 75 PS-6 93 | stiffto very stiff, grayish brown, low plasticity, 20
— CLAY, (CL).
B 254 oo
i L End of Boring at 25.5 ft Auger refusal at
| 25.5' bgs.
—605
30
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Project: Dynegy

Log of Piezometer
Project Location: COFFEEN POWER STATION, ILLINOIS
Project Number: 60440742 Sheet 1 of 1
Piezometer Date
Location COF-P000 Installed 8/7/2015
Observed Total
By AECOM Depth 25FT
Method of Drilling Surface
Instaliation HOLLOW STEM AUGER Contractor GEOTECHNOLOGY, INC. Elaate 635.986 FT
Screened ~ Completion
Interval 15-25 FT Zone EMBANKMENT/FOUNDATION
Remarks OFFSET 5 FT SOUTH FROM COF-B001 gegl?g)water 17.9 FT ON 8/29/2015
NUMBER OF BOLLARDS: 3
BOLLARD TYPE AND DIAMETER:
STEEL PROTECTIVE 3" STEEL
CASING AND CAP
74 e
STICK—UP ELEVATION: I - .
2—-3 FT (VARIES
( ) \ 7‘\{\; %
‘ ™~ 2" sch. 40 PvC caP E
CONC. PAD 1.5-2 FT SQ
‘ \ — | =1 T A
R TR DAEPT I P . 4 4 : L
DEPTH TO BOTTOM OF a e L PR . N Py S AD S | .
CONCRETE PAD:3-4 IN TYP. i - P ‘ N o
. S \\\g B e &
a~ i a [
L CONCRETE B . "
DEPTH TO BOTTOM OF ol -
SURFACE CASING:2-3 FT TYP. 4 4
%%
%%

R
R
SN

R

S
3

TYPE AND DIAMETER OF RISER PIPE: —
2” NOM. SCH 40 PVC

R3
RRS,
SO

SN

PRE-MIXED
CEMENT—BENTONITE GROUT

(
)

DEPTH TO TOP OF SEAL:11 FT.

BENTONITE SEAL TYPE AND THICKNESS:
PELLETS (2FT NOM.)
DEPTH TO TOP OF FILTER PACK:13 FT

SAND FILTER PACK TYPE:

DEPTH TO TOP OF SCREEN:15 FT COMMERCIAL SCREENED MED./COARSE

— TYPE OF SCREEN:MACHINE—SLOTTED PVC SCH 40
DEPTH TO BOTTOM OF SCREEN:25 FT.

SCREEN SLOT SIZE: 0.010 IN.

DEPTH OF BOTTOM TO PLUGGED
BLANK CASING:25.5 FT

DEPTH OF BORING:25.5 FT.

NOT TO SCALE




Project: Dynegy

Log of Piezometer
Project Location: COFFEEN POWER STATION, ILLINOIS
Project Number: 60440742 Sheet 1 of 1
Piezometer Date
Location COF-PO01 Installed 81212015
Observed Total
By AECOM Depth 12FT
Method of Drilling Surface
Installation CPT - DIRECT PUSH Contractor CONETEC, INC. Elevation 616.857 FT
Screened N/A Completion  poNp #1 FOUNDATION
Interval Zone
Remarks Groundwater 4 3 1 oN 8/29/2015
Level(s) )
NUMBER OF BOLLARDS: 3
BOLLARD TYPE AND DIAMETER:
3"¢ STEEL
STEEL PROTECTIVE
CASING AND CAP
4" sQ.
I 7‘\/\;7
STICK—UP ELEVATION: o
2—3 FT (VARIES) — — r
[
"
CREST SURFACE FLUSH
/ﬁ ?(/;E\\;\EERAAT%ﬁgHED WITH TOP OF CONCRETE
CONCRETE PAD WIRE PIEZOMETER PAD
CREST SURFACE 1.5-2 FT. SQ. \
Aj\ — P P . L A Yr+4 &
DEPTH TO BOTTOM OF P T iR & SR PR ARV 1 ‘ ’
CONCRETE PAD:3—4 IN TYP. . L4 N y P ‘ ™
a3 ; 4 r
: L 5
a e \ 4 T
4 3 CONCRETE B 5 "
5% :
S :
SRR B
Slorston \ G
SOSS
29505
09509%
5SS
e PRE—MIXED
'& 2 CEMENT—BENTONITE GROUT
(NONE—DIRECT—PUSH BY CPT)
BENTONITE SEAL: NONE
SAND FILTER PACK TYPE: NONE (DIRECT CONTACT METHOD)
TYPE/SIZE OF VIBRATING WIRE
TRANSDUCER: RST INSTRUMENTS VW2100—-DP 350 KPa
DEPTH TO VIBRATING WIRE
TRANSDUCER: 12 FT
\BOR\NG DIAMETER: NONE (DIRECT PUSH BY CPT,
NOT TO SCALE ( )

NOT TO SCALE



Project: Dynegy

Project Location: COFFEEN POWER STATION, ILLINOIS

Log of Piezometer

Project Number: 60440742 Sheet 1 of 1
Piezometer Date
Location COF-P002 netalled 8/6/2015

Observed Total

By AECOM Depth 355FT
Method of Drilling Surface
Installation HOLLOW STEM AUGER Contractor GEOTECHNOLOGY, INC. Elovation 636.783 FT
Screened Completion
Interval 255-355FT Zone POND #1 FOUNDATION
Remarks INSTALL IN COF-B002 Groundwater 44 5 £ ON 8/20/2015

Level(s)

NOT

STICK—UP ELEVATION:
2-3 FT (VARIES)

CONC. PAD 1.5-2 FT SQ\

DEPTH TO BOTTOM OF LA - <

CONCRETE PAD:3—4 IN TYP.

DEPTH TO BOTTOM OF

STEEL PROTECTIVE
CASING AND CAP
4" sQ.

<\

AN

NUMBER OF BOLLARDS: 3
BOLLARD TYPE AND DIAMETER:
3"¢ STEEL

SURFACE CASING: 2-3 FT TYP.

TYPE AND DIAMETER OF RISER PIPE: —
2” NOM. SCH 40 PVC

DEPTH TO TOP OF SEAL:21 FT

DEPTH TO TOP OF FILTER PACK:23 FT

DEPTH TO TOP OF SCREEN:25.5 FT___

DEPTH TO BOTTOM OF SCREEN:35.5 FT.

DEPTH OF BOTTOM TO PLUGGED

BLANK CASING:36 FT

DEPTH OF BORING: 36 FT.

TO SCALE

S
S

S
D

%

SK
%s
X

R
0
S

TS
3
NN

K
‘%’s

(
)

I —
I
7ﬁ(\— ~
—
™~ 2" scH. 40 Pve caP I
"
_ t I
4 ‘
4 = cA . a .
" M v L ¥
GO E e ¥
4 ‘ ” [
: 4 r
\ f i -
“ T
CONCRETE 4 . "
. s

PRE-MIXED
CEMENT—BENTONITE GROUT

PELLETS (2FT NOM.)

SAND FILTER PACK TYPE:

SCREEN SLOT SIZE: 0.010 IN.

BENTONITE SEAL TYPE AND THICKNESS:

COMMERCIAL SCREENED MED./COARSE

TYPE OF SCREEN:MACHINE—SLOTTED PVC SCH 40




Project: Dynegy

Log of Piezometer
Project Location: COFFEEN POWER STATION, ILLINOIS

Project Number: 60440742 Sheet 1 of 1
Piezometer Date
Location COF-P003 Installed 8/5/2015

Observed Total

By AECOM Depth 435FT
Method of Drilling Surface
Installation HOLLOW STEM AUGER Contractor GEOTECHNOLOGY, INC. Elovation 637.569 FT
Screened Completion
Interval 28.5-43.5 FT Zone POND #1 FOUNDATION
Remarks INSTALL IN COF-B003 Groundwater 45 3 k1 ON /2012015

Level(s)

NUMBER OF BOLLARDS: 3
BOLLARD TYPE AND DIAMETER:

STEEL PROTECTIVE 3"¢ STEEL
CASING AND CAP
4" sQ.
3
[ 17 ] .

AN

[l
‘ [~ 2" SCH

STICK—UP ELEVATION:
2—-3 FT (VARIES)

\
3FT TP

. 40 PVC CAP

CONC. PAD 1.5-2 FT sSQ
NI S5 5 SN ) B

DEPTH_TO BOTTOM OF ‘e L ‘ E N R R |
CONCRETE PAD:3—4 IN TYP.

S

o I
o)
o]
z
o
2
m
A
m
T T
& ES
3 FT TYP

DEPTH TO BOTTOM OF ar
SURFACE CASING: 2-3 FT TYP. 4

TYPE AND DIAMETER OF RISER PIPE: —
2” NOM. SCH 40 PVC

PRE-MIXED
CEMENT—BENTONITE GROUT
9552

o254,

(
)

DEPTH TO TOP OF SEAL:24.5 FT

BENTONITE SEAL TYPE AND THICKNESS:
PELLETS (2FT NOM.)

DEPTH TO TOP OF FILTER PACK:26.5 FT

SAND FILTER PACK TYPE:

DEPTH TO TOP OF SCREEN:28.5 FT COMMERCIAL SCREENED MED./COARSE

TYPE OF SCREEN:MACHINE—SLOTTED PVC SCH 40
DEPTH TO BOTTOM OF SCREEN:43.5 FT ___ SCREEN SLOT SIZE: 0.010 IN.

DEPTH OF BOTTOM TO PLUGGED
BLANK CASING: 44 FT

DEPTH OF BORING: 44 FT

NOT TO SCALE




Proje

ct: Dynegy

Log of Piezometer

Project Location: COFFEEN POWER STATION, ILLINOIS
Project Number: 60440742 Sheet 1 of 1
Piezometer Date
Location COF-P005 Installed 8/5/2015
Observed Total
By AECOM Depth 20 FT
Method of Drilling Surface
Installation HOLLOW STEM AUGER Contractor GEOTECHNOLOGY, INC. Elovation 636.408 FT
Screened Completion
Interval 15-20 FT Zone EMBANKMENT
Remarks OFFSET 5 WEST OF COF-B004 Groundwater 44 4 £T ON 8/20/2015
Level(s)
NUMBER OF BOLLARDS: 3
BOLLARD TYPE AND DIAMETER:
STEEL PROTECTIVE 3" STEEL
CASING AND CAP
74 SQ.
STICK—=UP ELEVATION: I —
2-3 FT (VARIES) \ %
‘ [~ 2" sch. 40 Pve cap c
"
CONC. PAD 1.5-2 FT SQ
‘ \ — | vy ISR
. A“ v . o 4, ! N * ~‘4 '. » A"
DEPTH TO BOTTOM OF el Ll N s ‘ & A s
CONCRETE PAD:3—4 IN TYP. . ‘ - a
. 4 | 4 s
1. o \ ‘ N T
L CONCRETE . "
DEPTH TO BOTTOM OF a7 <
SURFACE CASING:2-3 FT TYP. 4 4 a
g ey
TYPE AND DIAMETER OF RISER PIPE: — Lg——‘
2” NOM. SCH 40 PVC
PRE—MIXED
75 CEMENT—BENTONITE GROUT
P
vo5%,
N\
N1
DEPTH TO TOP OF SEAL:11 FT IR R
BENTONITE SEAL TYPE AND THICKNESS:
PELLETS (2FT NOM.)
DEPTH TO TOP OF FILTER PACK:13 FT
SAND FILTER PACK TYPE:
DEPTH TO TOP OF SCREEN:15 FT COMMERCIAL SCREENED MED./COARSE
TYPE OF SCREEN:MACHINE—SLOTTED PVC SCH 40
DEPTH TO BOTTOM OF SCREEN:20 FT___ SCREEN SLOT SIZE: 0.010 IN.
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Coffeen Power Station

Introduction

The enclosed report presents the results of a piezocone penetration testing (CPTu or CPT) and seismic
piezocone penetration testing (SCPTu or SCPT) program carried out at the Coffeen Power Station site
located in Coffeen, lllinois. The site investigation program was conducted by ConeTec Inc., under contract

to AECOM of Denver Colorado.

A total of fifteen cone penetration tests and thirty seven seismic cone penetration tests were completed

at fifty two locations.

The CPT and SCPT program was performed to evaluate the subsurface soil

conditions. CPT and SCPT sounding locations were selected and numbered under the supervision of
AECOM personnel (Mr. Daryle Harrison and Mr. Adam Grossman).

Project Information

Project

Client AECOM

Project Coffeen Power Station, Coffeen, IL
ConeTec project number 15-53063

A map from Google earth including the CPT test locations is presented below.




Coffeen Power Station

Rig Description

Deployment System

Test Type

CPT Truck Rig
CPT Track Rig

25 ton truck mounted (twin cylinders)
20 ton track mounted (twin cylinders)

CPT and SCPT
CPT and SCPT

Coordinates

Test Type

Collection Method

EPSG Number

CPT and SCPT

GPS (Handheld)

32616 (WGS 84 / UTM North)

Cone Penetration Test (CPT)

Depth reference

Ground surface at the time of the investigation.

Tip and sleeve data offset

0.1 meter. This has been accounted for in the CPT data files.

Pore pressure dissipation (PPD) tests

calculated parameters, were obtained from AECOM.

Eighty one pore pressure dissipation tests were completed primarily
to determine the phreatic surface. Phreatic surfaces used in the

Additional Comments

at thirty seven locations.

Shear wave velocity tests were conducted at varied depth intervals

o Cross Sleeve Tip Sleeve Pore Pressure
Cone Description Sectional Area Area Capacity Capacity Capacity
Number .
(cm?) (cm?) (bar) (bar) (psi)
335:T1500F15U500 335 15 225 1500 15 500
374:T1500F15U500 374 15 225 1500 15 500
Limitations

This report has been prepared for the exclusive use of AECOM (Client) for the project titled “Coffeen
Power Station, Coffeen, IL”. The report’s contents may not be relied upon by any other party without
the express written permission of ConeTec, Inc. (ConeTec). ConeTec has provided site investigation
services, prepared the factual data reporting, and provided geotechnical parameter calculations

consistent with current best practices. No other warranty, expressed or implied, is made.

The information presented in the report document and the accompanying data set pertain to the

specific project, site conditions and objectives described to ConeTec by the Client. In order to properly
understand the factual data, assumptions and calculations, reference must be made to the documents
provided and their accompanying data sets, in their entirety.




CONE PENETRATION TEST

The cone penetration tests (CPTu) are conducted using an integrated electronic piezocone penetrometer
and data acquisition system manufactured by Adara Systems Ltd. of Richmond, British Columbia, Canada.

ConeTec’s piezocone penetrometers are compression type designs in which the tip and friction sleeve
load cells are independent and have separate load capacities. The piezocones use strain gauged load cells
for tip and sleeve friction and a strain gauged diaphragm type transducer for recording pore pressure.
The piezocones also have a platinum resistive temperature device (RTD) for monitoring the temperature
of the sensors, an accelerometer type dual axis inclinometer and a geophone sensor for recording seismic
signals. All signals are amplified down hole within the cone body and the analog signals are sent to the
surface through a shielded cable.

ConeTec penetrometers are manufactured with various tip, friction and pore pressure capacities in both
10 cm? and 15 cm? tip base area configurations in order to maximize signal resolution for various soil
conditions. The 15 cm? penetrometers do not require friction reducers as they have a diameter larger
than the deployment rods. The 10 cm? piezocones use a friction reducer consisting of a rod adapter
extension behind the main cone body with an enlarged cross sectional area (typically 44 mm diameter
over a length of 32 mm with tapered leading and trailing edges) located at a distance of 585 mm above
the cone tip.

The penetrometers are designed with equal end area friction sleeves, a net end area ratio of 0.8 and cone
tips with a 60 degree apex angle.

All ConeTec piezocones can record pore pressure at various locations. Unless otherwise noted, the pore
pressure filter is located directly behind the cone tip in the “u,” position (ASTM Type 2). The filteris 6 mm
thick, made of porous plastic (polyethylene) having an average pore size of 125 microns (90-160 microns).
The function of the filter is to allow rapid movements of extremely small volumes of water needed to
activate the pressure transducer while preventing soil ingress or blockage.

The piezocone penetrometers are manufactured with dimensions, tolerances and sensor characteristics
that are in general accordance with the current ASTM D5778 standard. ConeTec’s calibration criteria also
meet or exceed those of the current ASTM D5778 standard. Anillustration of the piezocone penetrometer
is presented in Figure CPTu.



CONE PENETRATION TEST

Figure CPTu. Piezocone Penetrometer (15 cm?)

The ConeTec data acquisition systems consist of a Windows based computer and a signal conditioner and
power supply interface box with a 16 bit (or greater) analog to digital (A/D) converter. The data is
recorded at fixed depth increments using a depth wheel attached to the push cylinders or by using a spring
loaded rubber depth wheel that is held against the cone rods. The typical recording intervals are either
2.5 cm or 5.0 cm depending on project requirements; custom recording intervals are possible. The system
displays the CPTu data in real time and records the following parameters to a storage media during
penetration:

Depth

Uncorrected tip resistance (qc)

Sleeve friction (fs)

Dynamic pore pressure (u)

e Additional sensors such as resistivity, passive gamma, ultra violet induced fluorescence, if
applicable

All testing is performed in accordance to ConeTec’s CPT operating procedures which are in general
accordance with the current ASTM D5778 standard.



CONE PENETRATION TEST

Prior to the start of a CPTu sounding a suitable cone is selected, the cone and data acquisition system are
powered on, the pore pressure system is saturated with either glycerin or silicone oil and the baseline
readings are recorded with the cone hanging freely in a vertical position.

The CPTu is conducted at a steady rate of 2 cm/s, within acceptable tolerances. Typically one meter length
rods with an outer diameter of 1.5 inches are added to advance the cone to the sounding termination
depth. After cone retraction final baselines are recorded.

Additional information pertaining to ConeTec’s cone penetration testing procedures:

e Each filter is saturated in silicone oil or glycerin under vacuum pressure prior to use

e Recorded baselines are checked with an independent multi-meter

e Baseline readings are compared to previous readings

e Soundings are terminated at the client’s target depth or at a depth where an obstruction is
encountered, excessive rod flex occurs, excessive inclination occurs, equipment damage is likely
to take place, or a dangerous working environment arises

o Differences between initial and final baselines are calculated to ensure zero load offsets have not
occurred and to ensure compliance with ASTM standards

The interpretation of piezocone data for this report is based on the corrected tip resistance (q:), sleeve
friction (f;) and pore water pressure (u). The interpretation of soil type is based on the correlations
developed by Robertson (1990) and Robertson (2009). It should be noted that it is not always possible to
accurately identify a soil type based on these parameters. In these situations, experience, judgment and
an assessment of other parameters may be used to infer soil behavior type.

The recorded tip resistance (qc) is the total force acting on the piezocone tip divided by its base area. The
tip resistance is corrected for pore pressure effects and termed corrected tip resistance (qg:) according to
the following expression presented in Robertson et al, 1986:

qr=qc+(1-a) * uz

where: q:is the corrected tip resistance
dc is the recorded tip resistance
u, is the recorded dynamic pore pressure behind the tip (u, position)
a is the Net Area Ratio for the piezocone (0.8 for ConeTec probes)

The sleeve friction (fs) is the frictional force on the sleeve divided by its surface area. As all ConeTec
piezocones have equal end area friction sleeves, pore pressure corrections to the sleeve data are not
required.

The dynamic pore pressure (u) is a measure of the pore pressures generated during cone penetration. To
record equilibrium pore pressure, the penetration must be stopped to allow the dynamic pore pressures
to stabilize. The rate at which this occurs is predominantly a function of the permeability of the soil and
the diameter of the cone.

The friction ratio (Rf) is a calculated parameter. It is defined as the ratio of sleeve friction to the tip
resistance expressed as a percentage. Generally, saturated cohesive soils have low tip resistance, high
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friction ratios and generate large excess pore water pressures. Cohesionless soils have higher tip
resistances, lower friction ratios and do not generate significant excess pore water pressure.

A summary of the CPTu soundings along with test details and individual plots are provided in the
appendices. A set of interpretation files were generated for each sounding based on published
correlations and are provided in Excel format in the data release folder. Information regarding the
interpretation methods used is included in an appendix.

For additional information on CPTu interpretations, refer to Robertson et al. (1986), Lunne et al. (1997),
Robertson (2009), Mayne (2013, 2014) and Mayne and Peuchen (2012).
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SEISMIC CONE PENETRATION TEST

Shear wave velocity testing is performed in conjunction with the piezocone penetration test (SCPTu) in
order to collect interval velocities. For some projects seismic compression wave (Vp) velocity is also
determined.

ConeTec’s piezocone penetrometers are manufactured with a horizontally active geophone (28 hertz) that
is rigidly mounted in the body of the cone penetrometer, 0.2 meters behind the cone tip.

Shear waves are typically generated by using an impact hammer horizontally striking a beam that is held
in place by a normal load. In some instances an auger source or an imbedded impulsive source maybe
used for both shear waves and compression waves. The hammer and beam act as a contact trigger that
triggers the recording of the seismic wave traces. For impulsive devices an accelerometer trigger may be
used. The traces are recorded using an up-hole integrated digital oscilloscope which is part of the SCPTu
data acquisition system. An illustration of the shear wave testing configuration is presented in Figure
SCPTu-1.

Figure SCPTu-1. lllustration of the SCPTu system
All testing is performed in accordance to ConeTec’s SCPTu operating procedures.

Prior to the start of a SCPTu sounding, the procedures described in the Cone Penetration Test section are
followed. In addition, the active axis of the geophone is aligned parallel to the beam (or source) and the
horizontal offset between the cone and the source is measured and recorded.

Prior to recording seismic waves at each test depth, cone penetration is stopped and the rods are
decoupled from the rig to avoid transmission of rig energy down the rods. Multiple wave traces are
recorded for quality control purposes. After reviewing wave traces for consistency the cone is pushed to
the next test depth (typically one meter intervals or as requested by the client). Figure SCPTu-2 presents
an illustration of a SCPTu test.
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For additional information on seismic cone penetration testing refer to Robertson et.al. (1986).

Figure SCPTu-2. lllustration of a seismic cone penetration test

Calculation of the interval velocities are performed by visually picking a common feature (e.g. the first
characteristic peak, trough, or crossover) on all of the recorded wave sets and taking the difference in ray
path divided by the time difference between subsequent features. Ray path is defined as the straight line
distance from the seismic source to the geophone, accounting for beam offset, source depth and
geophone offset from the cone tip.

The average shear wave velocity to a depth of 100 feet (30 meters) (¥;) has been calculated and provided
for all applicable soundings using the following equation presented in ASCE, 2010.

5, - Bt
n 4
=g
where: ¥ = average shear wave velocity ft/s (m/s)
d; = the thickness of any layer between 0 and 100 ft (30 m)
Vi = the shear wave velocity in ft/s (m/s)

*,d;=100ft (30 m)
Average shear wave velocity, 7 is also referenced to Vsigo or Viso.

The layer travel times refers to the travel times propagating in the vertical direction, not the measured
travel times from an offset source.

Tabular results and SCPTu plots are presented in the relevant appendix.
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PORE PRESSURE DISSIPATION TEST

The cone penetration test is halted at specific depths to carry out pore pressure dissipation (PPD) tests,
shown in Figure PPD-1. For each dissipation test the cone and rods are decoupled from the rig and the
data acquisition system measures and records the variation of the pore pressure (u) with time (t).

Figure PPD-1. Pore pressure dissipation test setup

Pore pressure dissipation data can be interpreted to provide estimates of ground water conditions,
permeability, consolidation characteristics and soil behavior.

The typical shapes of dissipation curves shown in Figure PPD-2 are very useful in assessing soil type,
drainage, in situ pore pressure and soil properties. A flat curve that stabilizes quickly is typical of a freely
draining sand. Undrained soils such as clays will typically show positive excess pore pressure and have
long dissipation times. Dilative soils will often exhibit dynamic pore pressures below equilibrium that then
rise over time. Overconsolidated fine-grained soils will often exhibit an initial dilatory response where
there is an initial rise in pore pressure before reaching a peak and dissipating.

Figure PPD-2. Pore pressure dissipation curve examples



PORE PRESSURE DISSIPATION TEST

In order to interpret the equilibrium pore pressure (ueq) and the apparent phreatic surface, the pore
pressure should be monitored until such time as there is no variation in pore pressure with time as shown
for each curve of Figure PPD-2.

In fine grained deposits the point at which 100% of the excess pore pressure has dissipated is known as
ti00. In some cases this can take an excessive amount of time and it may be impractical to take the
dissipation to tioo. A theoretical analysis of pore pressure dissipations by Teh and Houlsby (1991) showed
that a single curve relating degree of dissipation versus theoretical time factor (T*) may be used to
calculate the coefficient of consolidation (cn) at various degrees of dissipation resulting in the expression
for ¢y, shown below.

_T*.az.\/|_r
_T

Ch
Where:
T* is the dimensionless time factor (Table Time Factor)
a is the radius of the cone
I is the rigidity index
t is the time at the degree of consolidation

Table Time Factor. T* versus degree of dissipation (Teh and Houlsby, 1991)
Degree of
Dissipation (%)

20 30 40 50 60 70 80

T* (uy) 0.038 | 0.078 | 0.142 | 0.245 | 0.439 | 0.804 | 1.60

The coefficient of consolidation is typically analyzed using the time (tso) corresponding to a degree of
dissipation of 50% (usg). In order to determine tso, dissipation tests must be taken to a pressure less than
Usp. The usp value is half way between the initial maximum pore pressure and the equilibrium pore
pressure value, known as uig. To estimate usg, both the initial maximum pore pressure and uigo must be
known or estimated. Other degrees of dissipations may be considered, particularly for extremely long
dissipations.

At any specific degree of dissipation the equilibrium pore pressure (u at tig0) must be estimated at the
depth of interest. The equilibrium value may be determined from one or more sources such as measuring
the value directly (ui00), estimating it from other dissipations in the same profile, estimating the phreatic
surface and assuming hydrostatic conditions, from nearby soundings, from client provided information,
from site observations and/or past experience, or from other site instrumentation.

For calculations of ¢, (Teh and Houlsby, 1991), tso values are estimated from the corresponding pore
pressure dissipation curve and a rigidity index (1) is assumed. For curves having an initial dilatory response
in which an initial rise in pore pressure occurs before reaching a peak, the relative time from the peak
value is used in determining tso. In cases where the time to peak is excessive, tsovalues are not calculated.

Due to possible inherent uncertainties in estimating I, the equilibrium pore pressure and the effect of an
initial dilatory response on calculating tso, other methods should be applied to confirm the results for ch.
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Additional published methods for estimating the coefficient of consolidation from a piezocone test are
described in Burns and Mayne (1998, 2002), Jones and Van Zyl (1981), Robertson et al. (1992) and Sully
et al. (1999).

A summary of the pore pressure dissipation tests and dissipation plots are presented in the relevant
appendix.
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RST VIBRATING WIRE PIEZOMETER INSTALLATION

Vibrating wire piezometers manufactured by RST Instruments Ltd., measure in situ water pressure and
temperature. The pressure is determined by measuring the resonant frequency at which the internal
tensioned wire vibrates. Calibration constants relate the recorded frequency to the applied pressure.
Temperature is measured using a built-in thermistor.

Prior to deployment the piezometers are saturated as per the manufacturer’s guidelines and the
piezometer serial number and baselines are recorded.

The piezometers are pushed into the ground from ground surface with a CPT rig or drill rig and the
installation depths are referenced to the existing ground surface at the time of installation.

An installation summary is provided in the relevant appendix.

For more details about RST vibrating wire piezometers, refer to the manufacturer’s website.
http://www.rstinstruments.com/Vibrating%20Wire%20Piezometer.html




APPENDICES

The appendices listed below are included in the report:

* Cone Penetration Test Summary and Standard Cone Penetration Test Plots
* Seismic Cone Penetration Test Plots

* Seismic Cone Penetration Test Tabular Results

e Pore Pressure Dissipation Summary and Pore Pressure Dissipation Plots

e VW Piezometer Installation Summary



Cone Penetration Test Summary and

Standard Cone Penetration Test Plots



Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station, Coffeen, IL

Start Date: 04-Aug-2015

End Date: 11-Aug-2015

CONE PENETRATION TEST SUMMARY
. . ﬁ;sli?zg Final Shear VYave Northing® Easting I\Tz':::i;?l
Sounding ID File Name Date Cone Surfacel Depth Velocity (m) (m) Number
(f0) (ft) Tests

COF-C001 15-53063_SP01 05-Aug-2015 | 335:T1500F15U500 225 33.30 9 4325926 293076 5
COF-C002 15-53063_SP02 06-Aug-2015 374:T1500F15U500 0.0 33.30 3 4325927 293071 5
COF-C004 15-53063_SP04 06-Aug-2015 | 335:T1500F15U500 18.1 35.76 2 4325897 293066 5
COF-C005 15-53063_SP05 07-Aug-2015 335:T1500F15U500 14.8 33.46 8 4325871 293047
COF-C006 15-53063_SP06 04-Aug-2015 | 335:T1500F15U500 0.0 13.45 6 4325869 293081 5
COF-C007 15-53063_SP07 07-Aug-2015 374:T1500F15U500 12.8 34.78 4 4325874 292869 5
COF-C008 15-53063_SP08 05-Aug-2015 | 335:T1500F15U500 11.6 33.96 2 4325870 292872
COF-C009 15-53063_SP09 06-Aug-2015 374:T1500F15U500 0.0 17.88 3 4325860 292865
COF-C010 15-53063_SP10 07-Aug-2015 | 374:T1500F15U500 133 32.97 5 4325884 292664
COF-C011 15-53063_SP11 05-Aug-2015 335:T1500F15U500 14.2 31.99 3 4325878 292666
COF-C012 15-53063_SP12 04-Aug-2015 | 335:T1500F15U500 13 19.52 5 4325868 292667
COF-C013 15-53063_SP13 05-Aug-2015 335:T1500F15U500 5.6 31.33 5 4325931 292608
COF-C014 15-53063_SP14 04-Aug-2015 | 335:T1500F15U500 35 21.33 6 4325991 292584
COF-C015 15-53063_CP15 06-Aug-2015 335:T1500F15U500 15.8 35.27 4325992 292601
COF-C016 15-53063_CP16 06-Aug-2015 | 374:T1500F15U500 1.2 33.79 4326091 292606 5
COF-C017 15-53063_CP17 04-Aug-2015 335:T1500F15U500 10.9 17.72 4326109 292596 5
COF-C018 15-53063_SP18 05-Aug-2015 | 335:T1500F15U500 5.9 17.22 2 4326107 292893
COF-C019 15-53063_CP19 06-Aug-2015 335:T1500F15U500 0.0 34.78 4326092 292892 5
COF-C020 15-53063_SP20 06-Aug-2015 | 374:T1500F15U500 0.0 15.58 2 4326035 293106 5
COF-C022 15-53063_SP22 06-Aug-2015 335:T1500F15U500 145 38.55 10 4326059 293072 5
COF-C023 15-53063_SP23 07-Aug-2015 | 374:T1500F15U500 6.6 21.00 4 4326057 293071 5
COF-C024 15-53063_CP24 05-Aug-2015 335:T1500F15U500 0.0 34.94 4325994 293086 5
COF-C025 15-53063_SP25 10-Aug-2015 | 335:T1500F15U500 224 36.75 5 4326302 293062
COF-C027 15-53063_CP27 08-Aug-2015 335:T1500F15U500 9.2 32.32 4326600 292953 5
COF-C028 15-53063_SP28 10-Aug-2015 | 335:T1500F15U500 21.0 32.97 5 4326205 292686
COF-C030 15-53063_CP30 11-Aug-2015 335:T1500F15U500 18.0 35.43 4326229 292475 5
COF-C031 15-53063_SP31 08-Aug-2015 | 374:T1500F15U500 14 22.80 4 4326423 292452 5
COF-C032 15-53063_SP32 11-Aug-2015 335:T1500F15U500 16.7 32.15 3 4326423 292468
COF-C033 15-53063_CP33 08-Aug-2015 | 335:T1500F15U500 17.0 32.64 4326423 292475
COF-C034 15-53063_SP34 08-Aug-2015 374:T1500F15U500 0.0 60.20 8 4326634 292612 5
COF-C035 15-53063_CP35 08-Aug-2015 | 335:T1500F15U500 11.6 70.21 4326621 292615 5
COF-C036 15-53063_CP36 08-Aug-2015 335:T1500F15U500 16.8 30.84 4326618 292613
COF-C037 15-53063_SP37 08-Aug-2015 | 374:T1500F15U500 10.6 11.48 2 4326629 292951 5
COF-C038 15-53063_SP38 11-Aug-2015 335:T1500F15U500 143 31.82 2 4326607 292952 5
COF-C039 15-53063_CP39 11-Aug-2015 | 335:T1500F15U500 5.3 34.12 4326216 292688
COF-C040 15-53063_SP40 10-Aug-2015 335:T1500F15U500 0.0 50.03 4 4326487 293063 5
COF-C041 15-53063_SP41 10-Aug-2015 | 335:T1500F15U500 226 48.56 14 4326482 293067
COF-C043 15-53063_SP43 10-Aug-2015 374:T1500F15U500 8.0 36.91 3 4326241 292969
COF-C044 15-53063_SP44 11-Aug-2015 | 374:T1500F15U500 11.0 42.98 5 4326257 292588
COF-C045 15-53063_SP45 08-Aug-2015 374:T1500F15U500 143 40.85 3 4326563 292609 5
COF-C046 15-53063_SP46 10-Aug-2015 | 374:T1500F15U500 10.7 39.04 4 4326548 292890 5
COF-C047 15-53063_CP47 08-Aug-2015 335:T1500F15U500 0.0 35.43 4326302 293060 5
COF-C048 15-53063_CP48 11-Aug-2015 | 374:T1500F15U500 0.0 20.01 4327303 292909 5
COF-C049 15-53063_SP49 07-Aug-2015 335:T1500F15U500 9.5 25.75 2 4327443 292710
COF-C050 15-53063_CP50 07-Aug-2015 | 335:T1500F15U500 9.7 23.95 4327193 292474
COF-C051 15-53063_SP51 11-Aug-2015 374:T1500F15U500 4.3 20.18 3 4327193 292459

Sheet 1 of 2




Job No: 15-53063
Client: AECOM
Project: Coffeen Power Station, Coffeen, IL
Start Date: 04-Aug-2015
End Date: 11-Aug-2015
CONE PENETRATION TEST SUMMARY
Assumed Refer t
Phreatic Final Shear Wave Northing® Eastin Nzt::ioi
Sounding ID File Name Date Cone 1 Depth Velocity orthing J
Surface (m) (m) Number
(ft) Tests
(ft)
COF-C052 15-53063_SP52 07-Aug-2015 335:T1500F15U500 9.6 26.90 3 4327045 292612 5
COF-C053 15-53063_SP53 07-Aug-2015 | 335:T1500F15U500 12.8 53.64 10 4327306 292894
COF-C054 15-53063_CP54 11-Aug-2015 374:T1500F15U500 2.2 65.62 4327033 292613 5
COF-C055 15-53063_SP55 11-Aug-2015 | 374:T1500F15U500 2.3 18.87 3 4327459 292712
COF-C056 15-53063_SP56 10-Aug-2015 374:T1500F15U500 15.3 75.46 3 4326494 292684 5
COF-C057 15-53063_SP57 10-Aug-2015 374:T1500F15U500 9.2 37.40 4 4326423 292837 5
Totals 52 soundings 1747.19 169

U bs WN

Sheet 2 of 2

. Assumed phreatic surface depths were determined from the pore pressure data unless otherwise noted. Hydrostatic data were used for calculated parameters.
. Coordinates are WGS 84 / UTM Zone 16 and were collected using a handheld GPS Receiver.
. Assumed phreatic surface estimated from dynamic pore pressure response.
. No phreatic surface detected.
. Phreatic surface obtained from the client.




Depth (feet)

Job No: 15-53063 Sounding: COF-C001
Date: 08:05:15 11:25 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Undefined

Refusal

Refusal

Refusal Refusal

Max Depth: 10.150 m/ 33.30 ft

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063_SP01.COR SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4325926m E: 293076m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C002

AECOM Date: 08:06:15 13:40 Cone: 374:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.150 m / 33.30 ft File: 15-53063_SP02.COR

SBT: Robertsonand Campanella, 1986

Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4325927m E: 293071m

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063 Sounding: COF-C004

Date: 08:06:15 15:03 Cone: 335:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL
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fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.900 m / 35.76 ft File: 15-53063_SP04.COR

DepthInc: 0.050 m / 0.164
AvgInt: Every Point
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SBT: Robertsonand Campanella, 1986

ft Coords: UTM Zone 16 N: 4325897m E: 293066m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)
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AECOM

Job No: 15-53063 Sounding: COF-C005

Date: 08:07:15 07:21 Cone: 335:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL

qt (tsf)

fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.200 m / 33.46 ft File: 15-53063_SP05.COR
Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325871m E: 293047m

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063 Sounding: COF-C006

Date: 08:04:15 14:50 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
fs (tsf) Rf (%) u (ft) SBT
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L L I S I S ~ L L I L L L I L L L I z‘ I — I — OCTISIIVET TTES
1 1 1 = Silt
] ] siltyClay
— Silt
— — — — ClayeySilt
7 1 Silt
E ] g;ﬁyeysm
. — — -1 sit
] 1 b nnl:D_nnn4 N ] gigy
15 Refusal . Refusal . Refusal . Refusal " . ]
20- ] ] ] ] .
25- . . . . .
30 ] ] ] ] .
35- - - - - .
40- ] - - 1 .
45 - - - 1 -
50 ] ] ] ] .
55 - ] ] ] ] .
60 - - - - .
65- ] ] ] ] .
70- . . . . .
75 - — — — -
78 - |
Max Depth: 4.100 m/ 13.45 ft File: 15-53063_SP06.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325869m E: 293081m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)
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AECOM

Job No: 15-53063

Date: 08:07:15 11:18

Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C007

Cone: 374:T1500F15U500
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Max Depth: 10.600 m/ 34.78 ft

DepthInc: 0.050 m / 0.164
AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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File: 15-53063_SP07.COR

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4325874m E: 292869m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved




Depth (feet)

Job No: 15-53063 Sounding: COF-C008
AECOM Date: 08:05:15 09:57 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.350 m / 33.96 ft File: 15-53063_SP08.COR SBT: Robertson and Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4325870m E: 292872m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)
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Job No: 15-53063
Date: 08:06:15 16:06
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C009

AECOM

Cone: 374:T1500F15U500

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.450 m / 17.88 ft
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063_SP09.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325860m E: 292865m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C010
AECOM Date: 08:07:15 09:01 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 00 25 50 75 0 4 8 0 200 400 0 6 12
L L N IR B e [ R L, [
1 y 1 | sana
] | S?nd
_ ] h E ggt%/‘?yagitlitlSand
1 ] ] ] Clay
] ] ] 1 Undefined
_ - - — silt
_: _: —= _: = :: Ungeﬁned
i | SiltyClay
] ] ] ] Clay
_ — — —1 SiltyClay
] ] ] 1 S
7 1 1 _] Clay
] 4 SiltyClay
] ] ] 1 gilﬁyeysnt
— — — — —| SandySilt
i i . E -4 Sand
, f | = : | Sigipgpne
35 Refusal N Refusal b Refusal b Refusal b b
40- ] - . 1 .
45 - - - 1 -
50 ] ] ] ] .
55 - ] ] ] ] .
60 - - - - .
65- ] ] ] ] .
70- . . . . .
75 ] ] ] ] .
78 - |
Max Depth: 10.050 m / 32.97 ft File: 15-53063_SP10.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325884m E: 292664m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)
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AECOM

Job No: 15-53063 Sounding: COF-C011
Date: 08:05:15 08:38 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 9.750 m / 31.99 ft File: 15-53063_SP11.COR

DepthInc: 0.050 m / 0.164
AvgInt: Every Point
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SBT: Robertsonand Campanella, 1986
ft Coords: UTM Zone 16 N: 4325878m E: 292666m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063

Date: 08:04:15 12:36

Sounding: COF-C012
Cone: 335:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.950 m/ 19.52 ft
Depthinc: 0.050 m/0.164 ft

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq

File: 15-53063_SP12.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325868m E: 292667m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063

AECOM Date: 08:05:15 15:50

Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C013
Cone: 335:T1500F15U500

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 9.550 m/ 31.33 ft File: 15-53063_SP13.COR SBT: Robertson and Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Coords: UTM Zone 16 N: 4325931m E: 292608m
Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved




Depth (feet)

Job No: 15-53063 Sounding: COF-C014

AECOM Date: 08:04:15 10:48 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 6.500 m/21.33 ft File: 15-53063_SP14.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325991m E: 292584m

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C015

AECOM Date: 08:06:15 09:31 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qgt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.750 m/ 35.27 ft File: 15-53063_CP15.COR

SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325992m E: 292601m

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C016
Date: 08:06:15 11:20 Cone: 374:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 10.300 m / 33.79 ft File: 15-53063_CP16.COR
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SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326091m E: 292606m
AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Job No: 15-53063 Sounding: COF-C017
AECOM Date: 08:04:15 16:08 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL

Depth (feet)
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0 200 400 00 25 50 75 0 4 8 0 200 400 0 6 12
0 I L L L I L L L — — I — — I — — L L L I L L L I L L L I L L L I — I — OCISINVET MES
1 b b - SandysSilt
] 1 silt
i { ClayeySilt
5 _: — — ] gilﬁyeysnl
1 71 ClayeysSilt
10 ] -] -] i a
] E - ] E Egllgsg,i?%@and
i i 4 | SiltySand/Sand
15 — ] 1 ] ] | e
i = i i i Cemented Sand
20 Refusal E Refusal B Refusal B Refusal E
25 - - - -
30+ - - - -
354 - - - -
40- - - - -
45 - - - -
50 - - - -
55 - - - -
60 - - - -
65 - - - -
704 - - - -
75 - - - -
78 - |
Max Depth: 5.400 m /17.72 ft File: 15-53063_CP17.COR SBT: Robertson and Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

Coords: UTM Zone 16 N: 4326109m E: 292596m
Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063 Sounding: COF-C018

AECOM Date: 08:05:15 07:20 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.250 m / 17.22 ft File: 15-53063_SP18.COR SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

Coords: UTM Zone 16 N: 4326107m E: 292893m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C019

AECOM Date: 08:06:15 11:35 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 10.600 m/ 34.78 ft File: 15-53063_CP19.COR

SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326092m E: 292892m

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063 Sounding: COF-C020
Date: 08:06:15 17:27 Cone: 374:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 4.750 m / 15.58 ft File: 15-53063_SP20.COR

DepthInc: 0.050 m / 0.164
AvgInt: Every Point
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SBT: Robertsonand Campanella, 1986
ft Coords: UTM Zone 16 N: 4326035m E: 293106m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C022
Date: 08:06:15 13:10 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 11.750 m/ 38.55 ft
Depthinc: 0.050 m/0.164 ft
AvgInt: Every Point
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File: 15-53063_SP22.COR SBT: Robertson and Campanella, 1986

Coords: UTM Zone 16 N: 4326059m E: 293072m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:07:15 13:15
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C023
Cone: 374:T1500F15U500
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Max Depth: 6.400 m/21.00 ft
Depthinc: 0.050 m/0.164 ft
AvgInt: Every Point
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SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326057m E: 293071m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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AECOM

Job No: 15-53063 Sounding: COF-C024
Date: 08:05:15 13:22
Site: Coffeen Power Station, Coffeen, IL

Cone: 335:T1500F15U500
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Max Depth: 10.650 m/ 34.94 ft

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063_CP24.COR

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4325994m E: 293086m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063 Sounding: COF-C025

AECOM Date: 08:10:15 10:10 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qgt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 11.200 m/ 36.74 ft File: 15-53063_SP25.COR
Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326302m E: 293062m




Depth (feet)

Job No: 15-53063 Sounding: COF-C027
AECOM Date: 08:08:15 11:09 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 9.850 m/32.32 ft File: 15-53063 CP27.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326216m E: 292688m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C028

AECOM Date: 08:10:15 08:10 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 10.050 m / 32.97 ft File: 15-53063_SP28.COR SBT: Robertsonand Campanella, 1986

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

Coords: UTM Zone 16 N: 4326205m E: 292686m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C030

Date: 08:11:15 11:19 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.800 m/ 35.43 ft

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063 CP30.COR SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4326229m E: 292474m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C031
AECOM Date: 08:08:15 08:19 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 6.950 m / 22.80 ft File: 15-53063_SP31.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326423m E: 292452m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063
Date: 08:11:15 13:07
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C032
Cone: 335:T1500F15U500
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SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326423m E: 292468m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

AECOM

Job No: 15-53063

Date: 08:08:15 07:49

Sounding: COF-C033
Cone: 335:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL
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File: 15-53063_CP33.COR

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326423m E: 292475m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063
Date: 08:08:15 10:03

Sounding: COF-C034

Cone: 374:T1500F15U500

Site: Coffeen Power Plant, Coffeen, IL
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Max Depth: 18.350 m/60.20 ft File: 15-53063_SP34.COR

Depthinc: 0.050 m/0.164 ft

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326634m E: 292612m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Job No: 15-53063
Date: 08:08:15 09:32

Sounding: COF-C035
Cone: 335:T1500F15U500
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Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 21.400 m/70.21 ft
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Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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File: 15-53063_CP35.COR

SBT: Robertson and Campanella, 1986

Coords: UTM Zone 16 N: 4326621m E: 292615m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved




Depth (feet)

Job No: 15-53063 Sounding: COF-C036

AECOM Date: 08:08:15 08:43 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 9.400 m/30.84 ft File: 15-53063 CP36.COR SBT: Robertson and Campanella, 1986

DepthInc: 0.050 m / 0.164
AvgInt: Every Point

ft
Hydrostatic Line O Ueq

Coords: UTM Zone 16 N: 4326618m E: 292613m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063 Sounding: COF-C037

AECOM Date: 08:08:15 12:09 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 3.500 m/ 11.48 ft File: 15-53063_SP37.COR SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft

Avgint: EveryPoint

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

Coords: UTM Zone 16 N: 4326629m E: 292951m

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063 Sounding: COF-C038
AECOM Date: 08:11:15 08:38 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 9.700 m/ 31.82 ft File: 15-53063_SP38.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326607m E: 292952m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C039

AECOM Date: 08:11:15 10:04 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.400 m/ 34.12 ft File: 15-53063 CP39.COR SBT: Robertson and Campanella, 1986

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

Coords: UTM Zone 16 N: 4326216m E: 292688m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C040
AECOM Date: 08:10:15 12:09 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 15.250 m/50.03 ft File: 15-53063_SP40.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326487m E: 293063m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C041
AECOM Date: 08:10:15 13:52 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 14.800 m / 48.56 ft File: 15-53063_SP41.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326482m E: 293067m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063

AECOM Date: 08:10:15 14:46

Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C043
Cone: 374:T1500F15U500
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Max Depth: 11.250 m / 36.91 ft File: 15-53063_SP43.COR

AvgInt: Every Point

SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326241m E: 292969m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063
Date: 08:11:15 15:09
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C044
Cone: 374:T1500F15U500
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Max Depth: 13.100 m /42.98 ft
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point
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File: 15-53063_SP44.COR

Refusal

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4326257m E: 292588m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C045
AECOM Date: 08:08:15 13:25 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 12.450 m /40.85 ft File: 15-53063_SP45.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326563m E: 292609m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063
Date: 08:10:15 12:21

Sounding: COF-C046
Cone: 374:T1500F15U500

Site: Coffeen Power Plant, Coffeen, IL
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File: 15-53063_SP46.COR

Hydrostatic Line O Ueq

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326548m E: 292890m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved



Depth (feet)

Job No: 15-53063 Sounding: COF-C047
AECOM Date: 08:08:15 12:38 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qgt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 10.800 m/ 35.43 ft File: 15-53063 CP47.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326302m E: 293060m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53063 Sounding: COF-C048

Date: 08:11:15 11:50 Cone: 374:T1500F15U500

Site: Coffeen Power Plant, Coffeen, IL

qt (tsf)

Refusal

Max Depth: 6.100 m /20.01 ft File: 15-53063_CP48.COR

DepthInc: 0.050 m / 0.164
AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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SBT: Robertsonand Campanella, 1986

ft Coords: UTM Zone 16 N: 4327303m E: 292909m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved




Depth (feet)

Job No: 15-53063 Sounding: COF-C049

AECOM Date: 08:07:15 12:14

Site: Coffeen Power Station, Coffeen, IL

Cone: 335:T1500F15U500
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Max Depth: 7.850 m/25.75 ft File: 15-53063_SP49.COR SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m/0.164 ft
Avglnt EvermeL Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Coords: UTM Zone 16 N: 4327443m E: 292710m




Depth (feet)

AECOM

Job No: 15-53063
Date: 08:07:15 13:50
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C050
Cone: 335:T1500F15U500
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Max Depth: 7.300 m/23.95 ft
Depthinc: 0.050 m/0.164 ft

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq

File: 15-53063_CP50.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4327193m E: 292474m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C051
AECOM Date: 08:11:15 08:45 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 6.150 m/ 20.18 ft File: 15-53063_SP51.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4327193m E: 292459m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C052

AECOM Date: 08:07:15 15:53 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 8.200 m /26.90 ft File: 15-53063_SP52.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4327045m E: 292612m

Avgint: EveryPoint

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C053

AECOM Date: 08:07:15 10:02 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
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0 200 400 00 25 50 75 0 4 8 0 200 400 0 6 12
O 1 ‘ N R o I R [ Loy o
] 1 ] ] Shreyst
1 ] 8‘g¥ey8ilt
° ] E E 188
] 1 Clay
10 . _ . ] gfﬁy
i Silty Clay
: = | Sras
15 - ] ] - ] SityCiay
1 1 caeysit
] 1 Slaveysit
20 . . . 1 S
i 4 ClayeysSilt
] 1 Clayeysiit
25 - . . 1 Sasrsit
] ] i 7 SiltySand/Sand
i B s 1 Silt
7 Si
30 - 7 7 ] Si::
] 4 SiltyClay
35 ] ] ] ]
40 - — — —
] 7 silt
45 - — — —
50 - — — —
] ] ] { Gaysrsy
55 Refusal —: Refusal —: Refusal —: Refusal — ::
60 — - — — — —
65 - — — — —
70- - ] ] ] ]
75 - — — — —
78 - |

Max Depth: 16.350 m/ 53.64 ft File: 15-53063_SP53.COR
Depthinc: 0.050 m/0.164 ft

Avgint: EveryPoint

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4327306m E: 292894m




Depth (feet)

Job No: 15-53063 Sounding: COF-C054
AECOM Date: 08:11:15 13:04 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 20.000 m / 65.62 ft File: 15-53063 CP54.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4327033m E: 292613m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:11:15 10:39
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C055
Cone: 374:T1500F15U500

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.750 m / 18.86 ft File: 15-53063_SP55.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4327459m E: 292712m

AvgInt: Every Point

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063
Date: 08:10:15 08:28

Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C056
Cone: 374:T1500F15U500
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SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326494m E: 292684m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Depth (feet)

Job No: 15-53063 Sounding: COF-C057

AECOM Date: 08:10:15 10:30 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 11.400 m/ 37.40 ft File: 15-53063_SP57.COR

DepthInc: 0.050 m / 0.164
AvgInt: Every Point

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertson and Campanella, 1986

ft Coords: UTM Zone 16 N: 4326423m E: 292837m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved




Seismic Cone Penetration Test Plots



Depth (feet)

AECOM

Job No: 15-53063

Date: 08:05:15 11:25

Sounding: COF-C001

Site: Coffeen Power Station, Coffeen, IL

Cone: 335:T1500F15U500
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Max Depth: 10.150 m / 33.30 ft File: 15-53063_SP01.COR
DepthInc: 0.050 m/ 0.164 ft

Avgint: EveryPoint
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Refusal

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325926m E: 293076m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:06:15 13:40

Sounding: COF-C002
Cone: 374:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL
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DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point
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SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325927m E: 293071m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C004
AECOM Date: 08:06:15 15:03 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
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Max Depth: 10.900 m/ 35.76 ft File: 15-53063_SP04.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325897m E: 293066m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:07:15 07:21
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C005
Cone: 335:T1500F15U500
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Max Depth: 10.200 m / 33.46 ft File: 15-53063_SP05.COR
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point
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Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325871m E: 293047m



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:04:15 14:50
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C006
Cone: 335:T1500F15U500
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AvgInt: Every Point
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File: 15-53063_SP06.COR

Vs (ft/s)

1200 1800

Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325869m E: 293081m



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:07:15 11:18
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C007
Cone: 374:T1500F15U500
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File: 15-53063_SP07.COR

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4325874m E: 292869m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:05:15 09:57
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C008
Cone: 335:T1500F15U500
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|
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SBT: Robertson and Campanella, 1986

Coords: UTM Zone 16 N: 4325870m E: 292872m
@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:06:15 16:06
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C009
Cone: 374:T1500F15U500
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Vs (ft/s)
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Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325860m E: 292865m



Depth (feet)

AECOM

Job No: 15-53063

Date: 08:07:15 09:01

Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C010
Cone: 374:T1500F15U500
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SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4325884m E: 292664m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C011
AECOM Date: 08:05:15 08:38 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
gt (tsf) fs (tsf) u (ft) Vs (ft/s)
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Max Depth: 9.750 m / 31.99 ft File: 15-53063_SP11.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325878m E: 292666m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C012
AECOM Date: 08:04:15 12:36 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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Max Depth: 5.950 m / 19.52 ft File: 15-53063_SP12.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4325868m E: 292667m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:05:15 15:50
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C013
Cone: 335:T1500F15U500
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Vs (ft/s)
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Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4325931m E: 292608m



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:04:15 10:48
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C014

Cone: 335:T1500F15U500
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File: 15-53063_SP14.COR

SBT: Robertson and Campanella, 1986

Coords: UTM Zone 16 N: 4325991m E: 292584m

@ Assumed Ueq <l PPD, Ueq achieved <

PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:05:15 07:20
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C018
Cone: 335:T1500F15U500
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File: 15-53063_SP18.COR
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Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326107m E: 292893m



Depth (feet)

Job No: 15-53063

Sounding: COF-C020
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AECOM Date: 08:06:15 17:27 Cone: 374:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
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200 400 0.0 25 5.0 75 0 200 400 0 600 1200 1800
! ! ! ! P I SR RS SR | | D | I RS
: g&
Refusal Refusal Refusal Refusal

Max Depth: 4.750 m / 15.58 ft
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063_SP20.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326035m E: 293106m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C022
AECOM Date: 08:06:15 13:10 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
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Max Depth: 11.750 m / 38.55 ft File: 15-53063_SP22.COR SBT: Robertson and Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4326059m E: 293072m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:07:15 13:15
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C023
Cone: 374:T1500F15U500
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Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326057m E: 293071m



Depth (feet)

Job No: 15-53063
Date: 08:10:15 10:10
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C025
Cone: 335:T1500F15U500

40-

45
50
55
60
65
704

75

78 -

Refusal
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Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326302m E: 293062m



Depth (feet)

Job No: 15-53063 Sounding: COF-C028

AECOM Date: 08:10:15 08:10 Cone: 335:T1500F 15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
200 400 0.0 25 5.0 75 0 200 400 0 600 1200 1800
| ‘ C | I L IR [ [
. . . p
; ; = ;
Refusal N Refusal E Refusal N Refusal
40 = = =
45 . . .
50 = = =
55 . . .
60 . . .
65 . . .
70 . . .
75 . . .
78 - - | - |
Max Depth: 10.050 m/ 32.97 ft File: 15-53063_SP28.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326205m E: 292686m

Avgint: EveryPoint

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

20

AECOM

Job No: 15-53063
Date: 08:08:15 08:19
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C031
Cone: 374:T1500F15U500

gt (tsf)
200 400
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50
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Max Depth: 6.950 m / 22.80 ft
DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

fs (tsf) u (ft)
0.0 25 5.0 75 0 200 400
‘ N T R L
¢ VAR
o
Refusal Refusal

File: 15-53063_SP31.COR

Vs (ft/s)

1200 1800

Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326423m E: 292452m



Depth (feet)

Job No: 15-53063 Sounding: COF-C032
Cone: 335:T1500F15U500

Date: 08:11:15 13:07
Site: Coffeen Power Station, Coffeen, IL
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Refusal

Max Depth: 9.800 m / 32.15 ft File: 15-53063_SP32.COR
DepthInc: 0.050 m/ 0.164 ft

Avgint: EveryPoint

fs (tsf) u (ft)
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Refusal Refusal

Vs (ft/s)
600 1200 1800
|

Refusal

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326423m E: 292468m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063
Date: 08:08:15 10:03
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C034
Cone: 374:T1500F15U500

fs (tsf) u (ft)
25 5.0 75 0 200 400

65
70

75

78 -

=
3
e

TargetDepth

TargetDepth TargetDepth

Max Depth: 18.350 m / 60.20 ft
Depthinc: 0.050 m/0.164 ft
AvgInt: Every Point

File: 15-53063_SP34.COR

Hydrostatic Line O Ueq

Vs (ft/s)

1200 1800

TargetDepth

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4326634m E: 292612m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063 Sounding: COF-C037
Cone: 374:T1500F15U500

Date: 08:08:15 12:09
Site: Coffeen Power Plant, Coffeen, IL

gt (tsf)
200 400

10+
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Refusal

Max Depth: 3.500 m/ 11.48 ft File: 15-53063_SP37.COR
DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point
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25 5.0 7.5 0 200 400
N I R [ R

©
o

v

(= —_—
Refusal

Refusal

Vs (ft/s)
600 1200 1800
|

Refusal

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326629m E: 292951m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063 Sounding: COF-C038
Cone: 335:T1500F15U500

Date: 08:11:15 08:38
Site: Coffeen Power Station, Coffeen, IL

qt (tsf)
200 400

35

40
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50
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65
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Refusal

Max Depth: 9.700 m / 31.82 ft File: 15-53063_SP38.COR
DepthInc: 0.050 m/ 0.164 ft

Avgint: EveryPoint

fs (tsf) u (ft)
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Vs (ft/s)
600 1200 1800
|

Refusal

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326607m E: 292952m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C040
AECOM Date: 08:10:15 12:09 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
400 0.0 2.5 5.0 7.5 0 200 400 0 600 1200 1800
‘ A T B L N e Lo Lo
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k k - ;
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65 . . .
70 . . .
75 . . .
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Max Depth: 15.250 m / 50.03 ft File: 15-53063_SP40.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326487m E: 293063m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C041
AECOM Date: 08:10:15 13:52 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
200 400 0.0 2.5 5.0 7.5 0 200 400 0 600 1200 1800
L C S H St N U [ [
: : AvA :
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55 . . .
60 . . .
65 . . .
70 . . .
75 . . .
78 - - | - |
Max Depth: 14.800 m / 48.56 ft File: 15-53063_SP41.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326482m E: 293067m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C043
Cone: 374:T1500F15U500

Date: 08:10:15 14:46
Site: Coffeen Power Plant, Coffeen, IL
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Max Depth: 11.250 m / 36.91 ft File: 15-53063_SP43.COR
DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

fs (tsf) u (ft)
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600 1200 1800
|

Refusal

SBT: Robertson and Campanella, 1986
Coords: UTM Zone 16 N: 4326241m E: 292969m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063
Date: 08:11:15 15:09
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C044
Cone: 374:T1500F15U500

fs (tsf) u (ft)

0.0 25 5.0 7.5 0 200
e L

400

40-
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45
50
55
60
65
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75
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Refusal Refusal Refusal

Max Depth: 13.100 m / 42.98 ft File: 15-53063_SP44.COR
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point

Vs (ft/s)

1200 1800

Refusal

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326257m E: 292588m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved



Depth (feet)

10

AECOM

Job No: 15-53063
Date: 08:08:15 13:25
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C045

Cone: 374:T1500F15U500

gt (tsf)
200 400

45
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65
704

75
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Refusal

Max Depth: 12.450 m /40.85 ft

DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

File: 15-53063_SP45.COR

fs (tsf) u (ft) Vs (ft/s)
0.0 25 50 7.5 0 200 400 0 600 1200 1800
‘ A T S RS T SO R I
VA q
Q
Refusal =~ Refusal Refusal

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4326563m E: 292609m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C046

Date: 08:10:15 12:21 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
fs (tsf) u (ft) Vs (ft/s)
0.0 25 5.0 7.5 0 200 400 0 600 1200 1800
C S H St N U [ [
. . v .
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Max Depth: 11.900 m/39.04 ft File: 15-53063 SP46.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326548m E: 292890m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063 Sounding: COF-C049
Date: 08:07:15 12:14 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL

gt (tsf)
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fs (tsf) u (ft) Vs (ft/s)

25 5.0 75 200 400 0 600 1200 1800
Ll e L |

o
o
- o

ik

¢

Refusal

Refusal Refusal

Max Depth: 7.850 m / 25.75 ft File: 15-53063 SP49.COR SBT: Robertsonand Campanella, 1986

DepthInc: 0.050 m / 0.164
AvgInt: Every Point

ft Coords: UTM Zone 16 N: 4327443m E: 292710m
Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063
Date: 08:11:15 08:45
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C051
Cone: 374:T1500F15U500
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Max Depth: 6.150 m/ 20.18 ft
DepthInc: 0.050 m/ 0.164 ft
AvgInt: Every Point
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‘ |
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File: 15-53063_SP51.COR

SBT: Robertsonand Campanella, 1986

Coords: UTM Zone 16 N: 4327193m E: 292459m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

AECOM

Job No: 15-53063 Sounding: COF-C052
Date: 08:07:15 15:53 Cone: 335:T1500F15U500

Site: Coffeen Power Station, Coffeen, IL

gt (tsf) fs (tsf) u (ft)
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Max Depth: 8.200 m / 26.90 ft File: 15-53063_SP52.COR

DepthInc: 0.050 m/ 0.164 ft

Avgint: EveryPoint
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600 1200 1800
|

X

Refusal

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4327045m E: 292612m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C053

Date: 08:07:15 10:02 Cone: 335:T1500F15U500
Site: Coffeen Power Station, Coffeen, IL
fs (tsf) u (ft) Vs (ft/s)
0.0 2.5 5.0 7.5 0 200 400 0 600 1200 1800
C S H St N U [ [
] ] Avd ]
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78 - - | - |
Max Depth: 16.350 m / 53.64 ft File: 15-53063_SP53.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4327306m E: 292894m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

0 200 400

AECOM

Job No: 15-53063
Date: 08:11:15 10:39
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C055
Cone: 374:T1500F15U500
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Max Depth: 5.750 m / 18.86 ft
DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point
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File: 15-53063_SP55.COR

Vs (ft/s)

1200 1800

Refusal

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4327459m E: 292712m



Depth (feet)

AECOM

Job No: 15-53063

Date: 08:10:15 08:28

Sounding: COF-C056

Site: Coffeen Power Plant, Coffeen, IL

Cone: 374:T1500F15U500

qt (tsf)
200 400
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15

TargetDepth

Max Depth: 23.000 m/ 75.46 ft

Depthinc: 0.050 m/0.164 ft

AvgInt: Every Point

Hydrostatic Line O Ueq

fs (tsf) u (ft)
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File: 15-53063_SP56.COR

Vs (ft/s)

1200 1800

Target Depth

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4326494m E: 292684m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (feet)

Job No: 15-53063 Sounding: COF-C057
AECOM Date: 08:10:15 10:30 Cone: 374:T1500F15U500
Site: Coffeen Power Plant, Coffeen, IL
gt (tsf) fs (tsf) u (ft) Vs (ft/s)
0 200 400 0.0 25 5.0 7.5 0 200 400 0 600 1200 1800
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Max Depth: 11.400 m/37.40 ft File: 15-53063_SP57.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4326423m E: 292837m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Seismic Cone Penetration Test Tabular Results (Vs)



Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C001

Date: 05-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.23 5.58 5.78

9.51 8.86 8.98 3.21 5.87 546
12.80 12.14 12.23 3.25 5.60 579
16.08 15.42 15.49 3.26 4.96 658
19.36 18.70 18.76 3.27 4.74 689
22.64 21.98 22.03 3.27 5.60 584
25.92 25.26 25.31 3.27 4.42 741
29.20 28.54 28.58 3.28 3.77 868
33.30 32.64 32.68 4.10 5.17 792

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C002
06-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20
24.28 23.62 24.70 14.50 19.09 759
32.81 32.15 32.95 8.25 8.97 920

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C004
06-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

31.50 30.84 30.88
34.78 34.12 34.15 3.28 2.66 1232

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station

Sounding ID: COF-C005

Date: 07-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50

Source Depth (ft): 0.00

Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

9.35 8.69 8.82

12.63 11.97 12.07 3.25 4.99 650
15.91 15.26 15.33 3.26 4.37 747
19.19 18.54 18.60 3.27 4.87 671
22.47 21.82 21.87 3.27 5.30 617
25.75 25.10 25.14 3.27 5.54 591
29.04 28.38 28.42 3.28 3.78 866
32.32 31.66 31.70 3.28 3.12 1051

Sheet 1 of 1




Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C006
Date: 04-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.07 5.41 5.62
9.35 8.69 8.82 3.20 5.51 581
12.63 11.97 12.07 3.25 4.26 762

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C007
07-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

13.12 12.47 14.40

21.00 20.34 21.58 7.18 12.02 597
30.84 30.18 31.03 9.45 12.65 747
34.61 33.96 34.71 3.68 2.55 1446

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C008
05-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.23 5.58 5.78
33.96 33.30 33.33 27.56 43.13 639

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C009
06-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

8.20 7.55 10.44
13.12 12.47 14.40 3.97 5.49 723
17.55 16.90 18.37 3.97 3.28 1209

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C010

Date: 07-Aug-2015

Seismic Source: Beam
Source Offset (ft): 7.21
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20

12.14 11.48 13.56 3.36 6.45 521
21.00 20.34 21.58 8.02 12.41 646
30.84 30.18 31.03 9.45 11.72 806
32.81 32.15 32.95 1.92 1.06 1813

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C011
05-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.23 5.58 5.78
16.08 15.42 15.49 9.72 17.11 568
31.99 31.33 31.37 15.88 22.85 695

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C012

Date: 04-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.23 5.58 5.78

9.51 8.86 8.98 3.21 5.56 577
12.80 12.14 12.23 3.25 5.78 562
16.08 15.42 15.49 3.26 4.59 710
19.36 18.70 18.76 3.27 3.18 1028

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C013

Date: 05-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50

Source Depth (ft): 0.00

Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

16.08 15.42 15.49

19.36 18.70 18.76 3.27 6.42 509
22.64 21.98 22.03 3.27 5.24 625
25.92 25.26 25.31 3.27 4.78 685
31.33 30.68 30.71 5.41 4.98 1086

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C014

Date: 04-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

5.91 5.25 5.46

9.19 8.53 8.66 3.20 7.02 456
12.47 11.81 11.91 3.24 3.93 826
15.75 15.09 15.17 3.26 4.71 693
19.03 18.37 18.43 3.27 3.50 934
21.33 20.67 20.72 2.29 2.17 1056

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C018
05-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

5.74 5.09 5.30
17.22 16.57 16.64 11.33 16.34 694

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C020
06-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.05 6.40 9.64
15.45 14.80 16.46 6.82 5.87 1161

Sheet 1 of 1




Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C022

Date: 06-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.40 5.74 5.93

9.68 9.02 9.15 3.21 4.39 731
12.96 12.30 12.39 3.25 4.93 659
16.24 15.58 15.66 3.26 4.63 704
19.52 18.86 18.92 3.27 3.99 820
22.80 22.15 22.20 3.27 6.03 542
26.08 25.43 25.47 3.27 4.42 741
29.36 28.71 28.75 3.28 3.88 844
35.92 35.27 35.30 6.55 4.82 1359
38.55 37.89 37.92 2.62 3.07 854
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Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C023

Date: 07-Aug-2015

Seismic Source: Beam
Source Offset (ft): 7.21
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20

11.15 10.50 12.74 2.53 3.03 838
14.44 13.78 15.55 2.82 4.26 662
17.72 17.06 18.52 2.97 2.99 993
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Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C025
Date: 10-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.23 5.58 5.78

19.19 18.54 18.60 12.82 22.38 573
22.47 21.82 21.87 3.27 4.81 680
29.36 28.71 28.75 6.88 10.12 679
36.75 36.09 36.12 7.37 8.53 864

Sheet 1 of 1




Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C028
Date: 10-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

3.44 2.79 3.17

19.85 19.19 19.25 16.09 22.34 720
23.13 22.47 22.52 3.27 4.68 699
29.69 29.04 29.07 6.55 10.95 598
32.97 32.32 32.35 3.28 5.27 621

Sheet 1 of 1




Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C031
Date: 08-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

4.26 3.61 8.06

7.55 6.89 9.97 1.91 4.14 461
14.11 13.45 15.26 5.29 10.61 498
20.67 20.01 21.27 6.01 4.90 1226
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Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C032
11-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

9.19 8.53 8.66
25.59 24.93 24.98 16.32 26.02 627
32.15 31.50 31.53 6.55 9.55 686

Sheet 1 of 1




Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C034
Date: 08-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.71 7.05 10.09

10.01 9.35 11.81 1.72 2.59 665
14.60 13.94 15.70 3.89 6.22 625
18.04 17.39 18.82 3.13 3.34 936
26.25 25.59 26.59 7.76 6.62 1173
36.09 35.43 36.16 9.57 8.88 1079
50.36 49.70 50.22 14.07 13.28 1059
60.20 59.55 59.98 9.76 9.06 1076

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C037
08-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20
11.48 10.83 13.01 2.81 1.53 1839

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C038
11-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.97
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

5.74 5.09 5.45
31.82 31.17 31.23 25.78 36.56 705
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Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C040
Date: 10-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

6.07 5.41 5.62

12.30 11.65 11.74 6.13 9.20 666
20.83 20.18 20.23 8.49 20.51 414
39.99 39.34 39.37 19.13 27.74 690
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Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C041

Date: 10-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

5.74 5.09 5.30

9.02 8.37 8.50 3.20 8.53 375
12.30 11.65 11.74 3.24 5.92 548
15.58 14.93 15.00 3.26 5.85 558
19.03 18.37 18.43 3.43 5.64 608
22.15 21.49 21.54 3.11 4.68 664
25.43 24.77 24.82 3.27 4.54 721
28.71 28.05 28.09 3.28 5.23 627
31.99 31.33 31.37 3.28 4.88 671
35.10 34.45 34.48 3.11 4.47 696
38.55 37.89 37.92 3.44 4.81 715
41.83 41.17 41.20 3.28 5.57 588
45.11 44.46 44.48 3.28 3.58 917
48.39 47.74 47.76 3.28 3.51 935
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Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C043
10-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.71 7.05 10.09
20.01 19.36 20.66 10.57 24.14 438
36.91 36.25 36.96 16.31 16.96 962
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Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C044
Date: 11-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20

17.72 17.06 18.52 8.32 8.36 995
25.59 24.93 25.96 7.43 11.84 628
36.58 35.92 36.64 10.69 15.51 689
42.72 42.06 42.67 6.03 3.92 1537

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C045
08-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20
21.00 20.34 21.58 11.38 13.50 843
40.35 39.70 40.35 18.77 26.69 703
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Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C046
Date: 10-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

8.04 7.38 10.32

20.18 19.52 20.81 10.49 15.22 689
31.00 30.35 31.19 10.38 18.47 562
39.04 38.39 39.06 7.86 8.58 917

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C049
07-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

22.97 22.31 22.36
25.75 25.10 25.14 2.78 3.05 911
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Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C051
11-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.71 7.05 10.09
16.57 15.91 17.47 7.38 14.14 522
20.18 19.52 20.81 3.34 2.68 1246

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C052
07-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
1.50
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

23.13 22.47 22.52
26.41 25.75 25.80 3.27 2.81 1167
26.90 26.25 26.29 0.49 0.49 1011
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Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station
Sounding ID: COF-C053

Date: 07-Aug-2015

Seismic Source: Beam
Source Offset (ft): 1.50

Source Depth (ft): 0.00

Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

25.43 24.77 24.82

28.71 28.05 28.09 3.28 3.19 1026
31.99 31.33 31.37 3.28 3.24 1013
35.27 34.61 34.65 3.28 3.61 907
38.55 37.89 37.92 3.28 3.24 1013
41.83 41.17 41.20 3.28 2.98 1099
45.11 44.46 44.48 3.28 3.40 963
48.39 47.74 47.76 3.28 3.24 1013
51.67 51.02 51.04 3.28 2.73 1201
53.64 52.99 53.01 1.97 1.39 1419

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C055
11-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.71 7.05 10.09
14.60 13.94 15.70 5.61 11.58 484
18.86 18.21 19.58 3.89 2.32 1678

Sheet 1 of 1




Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-53063
AECOM

Coffeen Power Station

COF-C056
10-Aug-2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.71 7.05 10.09
30.68 30.02 30.87 20.79 22.86 909
75.46 74.80 75.15 44.28 40.21 1101
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Coffeen Power Station

Job No: 15-53063
Client: AECOM
Project:

Sounding ID: COF-C057
Date: 10-Aug-2015
Seismic Source:

Source Offset (ft):

Source Depth (ft):

Geophone Offset (ft):

Beam
7.21
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)

7.87 7.22 10.20

24.28 23.62 24.70 14.50 23.29 622
34.12 33.46 34.23 9.53 13.24 720
37.40 36.75 37.45 3.21 2.13 1512

Sheet 1 of 1




Pore Pressure Dissipation Summary and

Pore Pressure Dissipation Plots



Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station, Coffeen, IL

Start Date: 04-Aug-2015

End Date: 11-Aug-2015

CPTu PORE PRESSURE DISSIPATION SUMMARY
. Test If_s.tirﬁated Calculat?d Estimated N Assumed b
Sounding ID File Name Cone Azrea Duration Depth Equilibrium Pore Phreatic Phreatic Surface tso Rigidity Cn
(ecm?) (s) *) Pressure Uy, Surface ) (s) Index (1) (cm?/min)
(ft) (ft)

COF-C001 15-53063_SP01 15 2220 32.48 18.59 13.89 117 100 5.98
COF-C002 15-53063_SP02 15 350 11.15
COF-C004 15-53063_SP04 15 600 31.17 13.33 17.83 23 100 30.67
COF-C005 15-53063_SP05 15 545 30.35 15.47 14.88
COF-C005 15-53063_SP05 15 660 33.46
COF-C007 15-53063_SP07 15 1795 32.81
COF-C008 15-53063_SP08 15 720 29.53 17.82 11.71
COF-C009 15-53063_SP09 15 900 15.09 15.68 -0.59
COF-C010 15-53063_SP10 15 300 11.15
COF-C010 15-53063_SP10 15 300 17.72
COF-C010 15-53063_SP10 15 400 29.53 16.24 13.29
COF-C010 15-53063_SP10 15 2700 32.97
COF-C011 15-53063_SP11 15 600 29.20 14.96 14.24
COF-C012 15-53063_SP12 15 420 17.39 15.98 1.40
COF-C013 15-53063_SP13 15 255 16.08 10.34 5.73
COF-C013 15-53063_SP13 15 2165 29.20 23.08 6.12 41 100 17.09
COF-C014 15-53063_SP14 15 155 5.91 12.57 -6.66
COF-C014 15-53063_SP14 15 480 15.91 12.39 3.52
COF-C015 15-53063_CP15 15 180 32.32 16.41 15.91
COF-C016 15-53063_CP16 15 1200 14.44 13.25 1.19
COF-C016 15-53063_CP16 15 1800 30.84 14.53 16.31 90 100 7.77
COF-C017 15-53063_CP17 15 300 12.96
COF-C018 15-53063_SP18 15 600 13.94 7.95 5.99
COF-C018 15-53063_SP18 15 105 17.22 11.23 5.99 9 100 80.24
COF-C019 15-53063_CP19 15 1320 34.78
COF-C020 15-53063_SP20 15 800 13.12 13.21 -0.08
COF-C020 15-53063_SP20 15 600 15.58 0.64 14.94
COF-C022 15-53063_SP22 15 320 15.09 0.64 14.45
COF-C022 15-53063_SP22 15 275 26.74
COF-C022 15-53063_SP22 15 425 35.43 12.84 22.59
COF-C023 15-53063_SP23 15 600 16.40
COF-C024 15-53063_CP24 15 3780 34.94
COF-C025 15-53063_SP25 15 1030 22.47
COF-C025 15-53063_SP25 15 900 32.15 9.83 22.32
COF-C027 15-53063_CP27 15 300 10.99 1.78 9.21
COF-C027 15-53063_CP27 15 900 31.82 14.10 17.72
COF-C028 15-53063_SP28 15 300 32.97
COF-C028 15-53063_SP28 15 75 32.97 12.05 20.92
COF-C030 15-53063_CP30 15 1500 33.96 15.55 18.40
COF-C031 15-53063_SP31 15 900 15.58 14.10 1.48
COF-C031 15-53063_SP31 15 1100 22.80 2.57 20.24
COF-C032 15-53063_SP32 15 600 31.17 14.49 16.68
COF-C033 15-53063_CP33 15 300 31.00 13.93 17.07
COF-C034 15-53063_SP34 15 1200 14.93 14.74 0.18
COF-C034 15-53063_SP34 15 350 60.20
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Job No: 15-53063

Client: AECOM

Project: Coffeen Power Station, Coffeen, IL

Start Date: 04-Aug-2015

End Date: 11-Aug-2015

CPTu PORE PRESSURE DISSIPATION SUMMARY
. Test Fftimated Calculat?d Estimated N Assumed b
Sounding ID File Name Cone Azrea Duration Depth Equilibrium Pore Phreatic Phreatic Surface tso Rigidity Cn
(ecm?) (s) *) Pressure Uy, Surface ) (s) Index (1) (cm?/min)
(ft) (ft)
COF-C035 15-53063_CP35 15 600 32.64
COF-C036 15-53063_CP36 15 420 30.84 14.02 16.82
COF-C037 15-53063_SP37 15 300 11.15 0.00 11.15
COF-C038 15-53063_SP38 15 430 25.26
COF-C039 15-53063_CP39 15 300 7.71 2.35 5.36
COF-C041 15-53063_SP41 15 500 34.78
COF-C041 15-53063_SP41 15 120 34.78 12.22 22.56
COF-C043 15-53063_SP43 15 600 14.76 6.75 8.01
COF-C044 15-53063_SP44 15 600 14.44 3.42 11.02
COF-C044 15-53063_SP44 15 300 17.72 6.67 11.05
COF-C044 15-53063_SP44 15 110 42.98
COF-C045 15-53063_SP45 15 300 14.27
COF-C045 15-53063_SP45 15 300 21.33 6.84 14.49
COF-C045 15-53063_SP45 15 1500 40.85 18.72 22.13
COF-C046 15-53063_SP46 15 300 17.72 6.50 11.22
COF-C046 15-53063_SP46 15 300 35.10 23.21 11.90
COF-C049 15-53063_SP49 15 250 19.19
COF-C049 15-53063_SP49 15 900 22.47 12.99 9.48
COF-C049 15-53063_SP49 15 125 25.75 14.79 10.97
COF-C050 15-53063_CP50 15 540 21.16 11.41 9.75 27 100 26.48
COF-C050 15-53063_CP50 15 260 23.95
COF-C051 15-53063_SP51 15 1300 16.57 12.31 4.26
COF-C051 15-53063_SP51 15 1200 20.18
COF-C052 15-53063_SP52 15 730 23.13 13.27 9.86
COF-C053 15-53063_SP53 15 720 25.43 12.65 12.78
COF-C053 15-53063_SP53 15 65 25.43 12.74 12.69
COF-C053 15-53063_SP53 15 465 53.64
COF-C054 15-53063_CP54 15 300 17.22 14.87 2.35
COF-C054 15-53063_CP54 15 300 65.62
COF-C055 15-53063_SP55 15 300 15.26 12.91 2.35
COF-C056 15-53063_SP56 15 300 20.83 5.64 15.19
COF-C056 15-53063_SP56 15 300 2411 8.97 15.14
COF-C056 15-53063_SP56 15 300 40.52 19.53 20.99
COF-C057 15-53063_SP57 15 300 11.15 1.87 9.28
COF-C057 15-53063_SP57 15 300 17.72 8.55 9.17
COF-C057 15-53063_SP57 15 900 35.27 24.14 11.13
Totals 81 dissipations 902.7 min

a. Time is relative to where umax occurred
b. Houlsby and Teh, 1991
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C001

AECO M Date: 05-Aug-2015 11:25:27 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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00 | | I I | I I | I I
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Time (s)
Filename: 15-53063_SP01.PPD U Min: 19.4 ft WT: 4.234 m/13.891 ft T(50): 117.3 s
Trace Summary: Depth: 9.900 m/32.480 ft U Max: 123.0ft Ueq: 18.6 ft Ir: 100

Duration: 2220.0 s

U(50): 70.82 ft

Ch: 6.0 sq cm/min




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C002
AECO M Date: 06-Aug-2015 13:40:38 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP02.PPD U Min: 1.1 ft
Trace Summary: Depth: 3.400 m/11.155 ft U Max: 20.9 ft

Duration: 350.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C004
AECO M Date: 06-Aug-2015 15:03:55 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP04.PPD U Min: 13.3 ft WT: 5.436 m/17.834 ft T(50): 229 s
Trace Summary: Depth: 9.500 m/31.168 ft U Max: 52.7 ft Ueq: 13.3 ft Ir: 100

Duration: 600.0 s

U(50): 32.99 ft

Ch: 30.7 sq cm/min




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C005
AECO M Date: 07-Aug-2015 07:21:31 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP05.PPD U Min: 3.4 ft WT: 4.535m/14.878 ft
Trace Summary: Depth: 9.250 m/30.347 ft U Max: 16.1 ft Ueq: 15.5 ft

Duration: 545.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C005
AECO M Date: 07-Aug-2015 07:21:31 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP05.PPD U Min: -3.8 ft
Trace Summary: Depth: 10.200 m/ 33.464 ft U Max: 82.2 ft

Duration: 660.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063 Sounding: COF-C007
Date: 07-Aug-2015 11:18:02 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm

20.0

0 300 600

Filename: 15-53063_SP07.PPD
Trace Summary: Depth: 10.000 m/ 32.808 ft
Duration: 1795.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C008
AECO M Date: 05-Aug-2015 09:57:19 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP08.PPD U Min: -6.1 ft WT: 3.568 m/11.706 ft
Trace Summary: Depth: 9.000 m/29.527 ft U Max: 18.4 ft Ueq: 17.8 ft

Duration: 720.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C009
AECO M Date: 06-Aug-2015 16:06:02 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 4.600 m/ 15.092 ft U Max: 21.0 ft Ueq: 15.7 ft

Duration: 900.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C010
AECO M Date: 07-Aug-2015 09:01:18 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 3.400 m/11.155 ft U Max: 22.4 ft

Duration: 300.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C010
AECOM Date: 07-Aug-2015 09:01:18 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP10.PPD U Min: 9.9 ft
Trace Summary: Depth: 5400 m/17.716 ft U Max: 18.2 ft

Duration: 300.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C010

AECO M Date: 07-Aug-2015 09:01:18 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Time (s)
Filename: 15-53063_SP10.PPD U Min: 5.7 ft WT: 4.050 m/13.287 ft
Trace Summary: Depth: 9.000 m/29.527 ft U Max: 16.4 ft Ueq: 16.2 ft

Duration: 400.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063
Date: 07-Aug-2015 09:01:18
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C010
Cone: 374
ConeArea: 15sqcm
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Filename: 15-53063_SP10.PPD U Min: -9.0 ft
Trace Summary: Depth: 10.050 m/32.972 ft U Max: 64.2 ft

Duration: 2700.0 s
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JobNo: 15-53063 Sounding: COF-C011

AECOM Date: 05-Aug-2015 08:38:16 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP11.PPD U Min: 14.7 ft WT: 4.341m/14.242 ft
Trace Summary: Depth: 8.900 m/29.199 ft U Max: 85.4 ft Ueq: 15.0 ft

Duration: 600.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C012
AECO M Date: 04-Aug-2015 12:36:19 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP12.PPD U Min: -6.4 ft WT: 0.428 m/ 1.404 ft
Trace Summary: Depth: 5.300 m/17.388 ft U Max: 25.9 ft Ueq: 16.0 ft

Duration: 420.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063 Sounding: COF-C013
Date: 05-Aug-2015 15:50:23 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP13.PPD U Min: 9.8 ft WT: 1.748m/5.735 ft
Trace Summary: Depth: 4.900 m/16.076 ft U Max: 10.8 ft Ueq: 10.3 ft

Duration: 255.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C013

AECO M Date: 05-Aug-2015 15:50:23 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP13.PPD U Min: 20.5 ft WT: 1.866 m/6.122 ft T(50): 41.1's
Trace Summary: Depth: 8.900 m/29.199 ft U Max: 514.2ft Ueq: 23.1ft Ir: 100

Duration: 2165.0 s

U(50): 268.64 ft

Ch: 17.1 sq cm/min




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C014

A E C O M Date: 04-Aug-2015 10:48:26 Cone: 335

Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP14.PPD U Min: 12.3 ft WT: -2.030 m/-6.660 ft
Trace Summary: Depth: 1.800 m/5.905 ft U Max: 13.5 ft Ueq: 12.6 ft

Duration: 155.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C014
AECO M Date: 04-Aug-2015 10:48:26 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP14.PPD U Min: 10.5ft WT: 1.073 m/3.520 ft
Trace Summary: Depth: 4.850 m/15.912 ft U Max: 13.1 ft Ueq: 124 ft

Duration: 480.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C015
AECO M Date: 06-Aug-2015 09:31:56 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
5.0
0 50 100 150
Time (s)
Filename: 15-53063_CP15.PPD U Min: 5.0 ft WT: 4.848 m/ 15.905 ft
Trace Summary: Depth: 9.850 m/32.316 ft U Max: 17.7 ft Ueq: 16.4 ft

Duration: 180.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C016
AECO M Date: 06-Aug-2015 11:20:36 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_CP16.PPD U Min: 10.0 ft WT: 0.362m/ 1.188 ft
Trace Summary: Depth: 4.400 m/ 14.436 ft U Max: 16.4 ft Ueq: 13.2ft

Duration: 1200.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C016
AECO M Date: 06-Aug-2015 11:20:36 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_CP16.PPD U Min: 8.6 ft WT: 4.971 m/16.309 ft T(50): 90.3 s
Trace Summary: Depth: 9.400 m/30.840 ft U Max: 83.8 ft Ueq: 1451t Ir: 100

Duration: 1800.0 s

U(50): 49.151t Ch: 7.8 sq cm/min




Pore Pressure (ft)

AECOM

JobNo: 15-53063
Date: 04-Aug-2015 16:08:45
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C017
Cone: 335
ConeArea: 15sqcm
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Trace Summary: Depth: 3.950 m/12.959 ft
Duration: 300.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C018
AECO M Date: 05-Aug-2015 07:20:07 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP18.PPD U Min: -6.3 ft WT: 1.827 m/5.994 ft
Trace Summary: Depth: 4.250 m/13.943 ft U Max: 25.9 ft Ueq: 7.9 ft

Duration: 600.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C018
AECO M Date: 05-Aug-2015 07:20:07 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP18.PPD U Min: 41.9ft WT: 1.827 m/5.994 ft T(50): 8.7 s
Trace Summary: Depth: 5.250 m/ 17.224 ft U Max: 424.3 ft Ueq: 11.2ft Ir: 100

Duration: 105.0 s

U(50): 217.74 ft

Ch: 80.2 sq cm/min




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C019
AE CO M Date: 06-Aug-2015 11:35:31 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C020
AECO M Date: 06-Aug-2015 17:27:03 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP20.PPD U Min: -5.1 ft WT: -0.025m/-0.082 ft
Trace Summary: Depth: 4.000 m/13.123 ft U Max: 13.3 ft Ueq: 13.2ft

Duration: 800.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C020
AECO M Date: 06-Aug-2015 17:27:03 Cone: 374
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 4.750 m / 15.584 ft U Max: 22.2 ft Ueq: 0.6 ft

Duration: 600.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063 Sounding: COF-C022
Date: 06-Aug-2015 13:10:59 Cone: 335

Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 4.600 m/ 15.092 ft U Max: 23.2 ft Ueq: 0.6 ft

Duration: 320.0 s
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Pore Pressure (ft)

60.0

0.0

AECOM

JobNo: 15-53063 Sounding: COF-C022
Date: 06-Aug-2015 13:10:59 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP22.PPD

Trace Summary: Depth: 8.150 m/26.739 ft

Duration: 275.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C022

AECO M Date: 06-Aug-2015 13:10:59 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_SP22.PPD U Min: -0.5ft WT: 6.886 m/22.592 ft

Trace Summary: Depth: 10.800 m/35.433 ft U Max: 16.5 ft Ueq: 12.8 ft

Duration: 425.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063
Date: 07-Aug-2015 13:15:40
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C023
Cone: 374
ConeArea: 15sqcm
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Trace Summary: Depth: 5.000 m/ 16.404 ft
Duration: 600.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C024
AECO M Date: 05-Aug-2015 13:22:44 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_CP24.PPD U Min: 40.7 ft
Trace Summary: Depth: 10.650 m/ 34.941 ft U Max: 406.5 ft

Duration: 3780.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C025
AECO M Date: 10-Aug-2015 10:10:33 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 6.850 m/22.473 ft U Max: 21.7 ft

Duration: 1030.0 s
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AECOM

JobNo: 15-53063 Sounding: COF-C025
Date: 10-Aug-2015 10:10:33 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 9.800 m/32.152 ft
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C027
AECO M Date: 08-Aug-2015 11:09:21 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
4.0
2.0
0.0+
-2.0
-4.0
6.0 |
-8.0
_1 00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063_CP27.PPD U Min: -8.5t WT: 2.806 m/9.206 ft
Trace Summary: Depth: 3.350 m/10.991 ft U Max: 2.2 ft Ueq: 1.8 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C027
AECO M Date: 08-Aug-2015 11:09:21 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Filename: 15-53063_CP27.PPD U Min: 13.7 ft WT: 5.402m/17.723 ft
Trace Summary: Depth: 9.700 m/ 31.824 ft U Max: 132.1 ft Ueq: 14.1 ft

Duration: 900.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C028
AE CO M Date: 10-Aug-2015 08:10:26 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 10.050 m/ 32.972 ft U Max: 17.8 ft

Duration: 300.0 s
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Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C028
AECO M Date: 10-Aug-2015 08:10:26 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 10.050 m/ 32.972 ft U Max: 12.4 ft Ueq: 12.1ft

Duration: 75.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C030

AECOM Date: 11-Aug-2015 11:19:37 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 10.350 m/ 33.956 ft U Max: 36.0 ft Ueq: 15.6 ft

Duration: 1500.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C031
AECO M Date: 08-Aug-2015 08:19:29 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Trace Summary: Depth: 4.750 m/ 15.584 ft U Max: 19.8 ft Ueq: 14.1 ft

Duration: 900.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C031

AECO M Date: 08-Aug-2015 08:19:29 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Time (s)
Filename: 15-53063_SP31.PPD U Min: 2.8 ft WT: 6.168 m/20.236 ft

Trace Summary: Depth: 6.950 m/22.802 ft U Max: 46.2 ft Ueq: 2.6 ft

Duration: 1100.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C032
AECOM Date: 11-Aug-2015 13:07:44 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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25.0—
20.0
15.0
10.0
5.0
OO I | I I | I I | I I | I I | I I
0 100 200 300 400 500 600
Time (s)
Filename: 15-53063_ SP32.PPD U Min: 2.0 ft WT: 5.084 m/ 16.680 ft
Trace Summary: Depth: 9.500 m/31.168 ft U Max: 22.8 ft Ueq: 14.5ft

Duration: 600.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C033
AECO M Date: 08-Aug-2015 07:49:00 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
5.0
OO | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 CP33.PPD U Min: 6.1 ft WT: 5.204 m/17.073 ft
Trace Summary: Depth: 9.450 m/31.004 ft U Max: 19.4 ft Ueq: 13.9 ft

Duration: 300.0 s



JobNo: 15-53063 Sounding: COF-C034
AECO M Date: 08-Aug-2015 10:03:03 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
150.0

|

100.0

S |
o
S

% |
0
o

o |
o

o) i
o
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0.0 T !
0 500 1000 1500
Time (s)
Filename: 15-53063 SP34.PPD U Min: 14.9 ft WT: 0.056 m/0.184 ft
Trace Summary: Depth: 4.550 m/ 14.928 ft U Max: 136.0 ft Ueq: 14.7 ft

Duration: 1200.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C034
AE CO M Date: 08-Aug-2015 10:03:03 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
200.0
150.0
100.0
50.0
0 100 200 300 400
Time (s)
Filename: 15-53063 SP34.PPD U Min: 144 .2t

Trace Summary: Depth: 18.350 m/60.203 ft
Duration: 350.0 s

U Max: 183.2 ft




Pore Pressure (ft)

AECOM

JobNo: 15-53063
Date: 08-Aug-2015 09:32:57
Site: Coffeen Power Station, Coffeen, IL

Sounding: COF-C035
Cone: 335
ConeArea: 15sqcm

60.0

20.0
OO I | I I | I I | I I | I |
0 100 200 300 400 500
Time (s)
Filename: 15-53063_CP35.PPD U Min: 20.6 ft
Trace Summary: Depth: 9.950 m/32.644 ft U Max: 51.1 ft

Duration: 600.0 s

600




JobNo: 15-53063 Sounding: COF-C036
AECO M Date: 08-Aug-2015 08:43:58 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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15.0

10.0
S |
o 5.0+
S |
0
b |
9 ]
o |
o 0.0
o |
o _

-5.0
-10.0
0 100 200 300 400 500
Time (s)
Filename: 15-53063_CP36.PPD U Min: -13.6 ft WT: 5.128 m/ 16.824 ft
Trace Summary: Depth: 9.400 m/30.840 ft U Max: 14.4 ft Ueq: 14.0 ft

Duration: 420.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C037
AECO M Date: 08-Aug-2015 12:09:32 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
30.0
25.0—
a
20.0
15.0
10.0
5.0
00 T T T T T T T T T T —— T T T
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063_ SP37.PPD U Min: 0.2 ft WT: 3.400m/ 11.155 ft
Trace Summary: Depth: 3.400 m/11.155 ft U Max: 24.9 ft Ueq: 0.0 ft

Duration: 300.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C038
AECO M Date: 11-Aug-2015 08:38:42 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
5.0
0.0 T T T T
0 100 200 300 400
Time (s)
Filename: 15-53063 SP38.PPD U Min: 4.9 ft
Trace Summary: Depth: 7.700 m/ 25.262 ft U Max: 10.5 ft

Duration: 430.0 s

500




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C039
AECO M Date: 11-Aug-2015 10:04:42 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
10.0
8.0 —
6.0
4.0
2.0
00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 CP39.PPD U Min: 1.6 ft WT: 1.634 m/5.361 ft
Trace Summary: Depth: 2.350 m/7.710 ft U Max: 8.4 ft Ueq: 2.3 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C041
AE CO M Date: 10-Aug-2015 13:52:24 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
5.0
0.0
1
-5.0 T T T T
0 100 200 300 400 500
Time (s)
Filename: 15-53063_SP41.PPD U Min: -3.3 ft
Trace Summary: Depth: 10.600 m/ 34.776 ft U Max: 12.2 ft

Duration: 500.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C041
AE CO M Date: 10-Aug-2015 13:52:24 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
,_*/ ——— ‘/—\/
10.0
5.0
0.0 T !
0 50 100 150
Time (s)
Filename: 15-53063_SP41.PPD U Min: 11.6 ft WT: 6.875m/22.556 ft
Trace Summary: Depth: 10.600 m/ 34.776 ft U Max: 12.4 ft Ueq: 12.2 ft

Duration: 120.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C043
AECO M Date: 10-Aug-2015 14:46:38 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
10.0
8.0 —
6.0 -
1
4.0
2.0
00 I | I I | I I | I I | I I | I I
0 100 200 300 400 500 600
Time (s)
Filename: 15-53063 SP43.PPD U Min: 4.8 ft WT: 2.442m/8.012 ft
Trace Summary: Depth: 4.500 m/ 14.764 ft U Max: 7.0 ft Ueq: 6.8 ft

Duration: 600.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C044
AECO M Date: 11-Aug-2015 15:09:57 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
5.0
00 I | I I | I I | I I | I I | I I
0 100 200 300 400 500 600
Time (s)
Filename: 15-53063 SP44.PPD U Min: 1.8 ft WT: 3.358 m/11.017 ft
Trace Summary: Depth: 4.400 m/ 14.436 ft U Max: 10.4 ft Ueq: 3.4 ft

Duration: 600.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C044
AECOM Date: 11-Aug-2015 15:09:57 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
10.0
8.0 —
g
6.0 -
4.0
2.0
00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP44.PPD U Min: 6.4 ft WT: 3.368 m/ 11.050 ft
Trace Summary: Depth: 5.400 m/17.716 ft U Max: 8.4 ft Ueq: 6.7 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C044
AECO M Date: 11-Aug-2015 15:09:57 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
0.0
-5.0
-10.0
1
-15.0
-20.0
-25.0
-30.0 | | |
0 30 60 90
Time (s)
Filename: 15-53063 SP44.PPD U Min: -26.3 ft
Trace Summary: Depth: 13.100 m/42.978 ft U Max: -10.7 ft

Duration: 110.0 s

120




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C045
AE CO M Date: 08-Aug-2015 13:25:30 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
10.0
7I
5.0
0.0+
_50 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP45.PPD U Min: -1.4ft
Trace Summary: Depth: 4.350 m/14.271 ft U Max: 12.7 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C045
AECO M Date: 08-Aug-2015 13:25:30 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
10.0
8.0 —
6.0 -
4.0
2.0
00 | I | I I | I I | I |
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP45.PPD U Min: 5.9 ft WT: 4.416 m/ 14.488 ft
Trace Summary: Depth: 6.500 m/21.325 ft U Max: 7.1 ft Ueq: 6.8 ft

Duration: 300.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063 Sounding: COF-C045
Date: 08-Aug-2015 13:25:30 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm

20.0

0 500

Filename: 15-53063_SP45.PPD
Trace Summary: Depth: 12.450 m/40.846 ft
Duration: 1500.0 s

1000 1500
Time (s)
U Min: -7.0ft WT: 6.745m/22.129 ft
U Max: 19.0 ft Ueq: 18.7 ft




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C046
AECO M Date: 10-Aug-2015 12:21:18 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
80.0
60.0—
|
40.0
20.0
00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP46.PPD U Min: 6.1 ft WT: 3.420m/ 11.220 ft
Trace Summary: Depth: 5.400 m/17.716 ft U Max: 64.9 ft Ueq: 6.5 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C046
AECO M Date: 10-Aug-2015 12:21:18 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
30.0
25.0—
20.0
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00 | I | I | I I | I |
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP46.PPD U Min: 23.2 ft WT: 3.627 m/ 11.899 ft
Trace Summary: Depth: 10.700 m/ 35.105 ft U Max: 27.3 ft Ueq: 23.2 ft

Duration: 300.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C049
AECO M Date: 07-Aug-2015 12:14:53 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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15.0
10.0
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OO | | I I | I I | I |
0 50 100 150 200 250
Time (s)
Filename: 15-53063 SP49.PPD U Min: 6.3 ft
Trace Summary: Depth: 5.850 m/19.193 ft U Max: 10.1 ft

Duration: 250.0 s

300




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C049

AECO M Date: 07-Aug-2015 12:14:53 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm

80.0
60.0
40.0
20.0

1 —~ ~— A —— —————

0.0 T !
0 300 600 900
Time (s)
Filename: 15-53063 SP49.PPD U Min: 5.9 ft WT: 2.890m/9.482 ft

Trace Summary: Depth: 6.850 m/22.473 ft U Max: 75.6 ft Ueq: 13.0ft

Duration: 900.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C049
AECO M Date: 07-Aug-2015 12:14:53 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
— \/
10.0
5.0
0.0 T !
0 50 100 150
Time (s)
Filename: 15-53063 SP49.PPD U Min: 14.2 ft WT: 3.343m/10.968 ft
Trace Summary: Depth: 7.850 m/25.754 ft U Max: 14.9 ft Ueq: 14.8 ft

Duration: 125.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C050
AECO M Date: 07-Aug-2015 13:50:57 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
30.0
25.0—
20.0
15.0
10.0
5.0
OO I | I I | I | I I | I I | I I
0 100 200 300 400 500 600
Time (s)
Filename: 15-53063_CP50.PPD U Min: 11.3 ft WT: 2.972m/9.751 ft T(50): 26.5 s
Trace Summary: Depth: 6.450 m/21.161 ft U Max: 24.9 ft Ueq: 11.4ft Ir: 100

Duration: 540.0 s

U(50): 18.17 ft Ch: 26.5 sq cm/min




Pore Pressure (ft)

20.0

JobNo: 15-53063 Sounding: COF-C050

A E C O M Date: 07-Aug-2015 13:50:57 Cone: 335

Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm

50 100 150 200 250
Time (s)
Filename: 15-53063_CP50.PPD U Min: -8.7 ft
Trace Summary: Depth: 7.300 m/23.950 ft U Max: 12.3 ft

Duration: 260.0 s

300




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C051

AECO M Date: 11-Aug-2015 08:45:13 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm

20.0
15.0
10.0

5.0

0.0 T !

0 500 1000 1500
Time (s)
Filename: 15-53063_SP51.PPD U Min: 7.6 ft WT: 1.299m/4.262 ft

Trace Summary: Depth: 5.050 m/ 16.568 ft U Max: 13.7 ft Ueq: 12.3 ft

Duration: 1300.0 s




Pore Pressure (ft)

AECOM

JobNo: 15-53063
Date: 11-Aug-2015 08:45:13
Site: Coffeen Power Plant, Coffeen, IL

Sounding: COF-C051
Cone: 374
ConeArea: 15sqcm
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20.0

-20.0

500

Filename: 15-53063_SP51.PPD

Trace Summary: Depth: 6.150 m/20.177 ft

Duration: 1200.0 s

Time (s)

U Min: -7.9 ft
U Max: 59.8 ft

1000

1500




JobNo: 15-53063 Sounding: COF-C052
AECO M Date: 07-Aug-2015 15:53:40 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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10.0—
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-15.0 T I
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Time (s)
Filename: 15-53063_ SP52.PPD U Min: -12.3 ft WT: 3.006 m/9.862 ft
Trace Summary: Depth: 7.050 m/23.130 ft U Max: 17.5ft Ueq: 13.3 ft

Duration: 730.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C053

AECO M Date: 07-Aug-2015 10:02:11 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
40.0
30.0~|
20.0
10.0
0.0 T !
0 250 500 750
Time (s)
Filename: 15-53063_ SP53.PPD U Min: 12.7 ft WT: 3.894m/12.775 ft

Trace Summary: Depth: 7.750 m / 25.426 ft U Max: 37.2 ft Ueq: 12.7 ft

Duration: 720.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C053
AECO M Date: 07-Aug-2015 10:02:11 Cone: 335
Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
20.0
15.0
7\/ W
10.0
5.0
0.0 T T T T
0 20 40 60 80 100
Time (s)
Filename: 15-53063_ SP53.PPD U Min: 12.5ft WT: 3.868 m/12.690 ft
Trace Summary: Depth: 7.750 m / 25.426 ft U Max: 12.9 ft Ueq: 12.7 ft

Duration: 65.0 s




Pore Pressure (ft)

JobNo: 15-53063

Sounding: COF-C053

Date: 07-Aug-2015 10:02:11 Cone: 335
AE CO M Site: Coffeen Power Station, Coffeen, IL ConeArea: 15sqcm
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0.0 T T T T
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Time (s)
Filename: 15-53063_ SP53.PPD U Min: 8.7 ft
Trace Summary: Depth: 16.350 m/53.641 ft U Max: 28.8 ft

Duration: 465.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C054
AECOM Date: 11-Aug-2015 13:04:33 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
20.0
15.0— —
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5.0
00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063_CP54.PPD U Min: 6.0 ft WT: 0.717 m/2.352 ft
Trace Summary: Depth: 5.250 m/ 17.224 ft U Max: 18.1 ft Ueq: 14.9ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C054
AE CO M Date: 11-Aug-2015 13:04:33 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
400.0
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00 | I | I I | I | I |
0 50 100 150 200 250
Time (s)
Filename: 15-53063_CP54.PPD U Min: 171.9t
Trace Summary: Depth: 20.000 m/ 65.616 ft U Max: 326.2 ft

Duration: 300.0 s

300




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C055
AECO M Date: 11-Aug-2015 10:39:47 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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10.0H
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_200 | I | I | I I | I |
0 50 100 150 200 250
Time (s)
Filename: 15-53063_ SP55.PPD U Min: -14.2 1t WT: 0.716 m/2.349 ft
Trace Summary: Depth: 4.650 m/ 15.256 ft U Max: 12.9 ft Ueq: 12.9 ft

Duration: 300.0 s

300




Pore Pressure (ft)

AECOM

JobNo: 15-53063 Sounding: COF-C056

Date: 10-Aug-2015 08:28:32 Cone: 374

Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm

10.0

0.0

50 100

Filename: 15-53063 SP56.PPD

Trace Summary: Depth: 6.350 m/20.833 ft

Duration: 300.0 s

150 200
Time (s)
U Min: 5.3 ft WT: 4.631m/15.193 ft
U Max: 5.7 ft Ueq: 5.6 ft

250

300




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C056
AECO M Date: 10-Aug-2015 08:28:32 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
10.0
8.0 —
6.0 -
4.0
2.0
00 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP56.PPD U Min: 8.6 ft WT: 4.615m/15.141 ft
Trace Summary: Depth: 7.350 m/24.114 ft U Max: 9.7 ft Ueq: 9.0 ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C056
AECO M Date: 10-Aug-2015 08:28:32 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
25.0
15.0 N
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50 o
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1
5.0 |
-10.0 |
_1 50 | I | I I | I I | I I | I I
0 50 100 150 200 250 300
Time (s)
Filename: 15-53063 SP56.PPD U Min: -10.2 ft WT: 6.397 m/20.987 ft
Trace Summary: Depth: 12.350 m/40.518 ft U Max: 19.9 ft Ueq: 19.5ft

Duration: 300.0 s



Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C057
AECO M Date: 10-Aug-2015 10:30:52 Cone: 374

Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
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Time (s)
Filename: 15-53063_SP57.PPD U Min: 1.7 ft WT: 2.829 m/9.281 ft
Trace Summary: Depth: 3.400 m/11.155 ft U Max: 5.9 ft Ueq: 1.9 ft

Duration: 300.0 s



Pore Pressure (ft)

300

JobNo: 15-53063 Sounding: COF-C057
AECO M Date: 10-Aug-2015 10:30:52 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
10.0
7\/_\/\’\/\/——’\‘/‘_’—\/\, — \/\ ~— N\
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0 50 100 150 200 250
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Filename: 15-53063_SP57.PPD U Min: 8.1 ft WT: 2.795m/9.170 ft
Trace Summary: Depth: 5.400 m/17.716 ft U Max: 8.7 ft Ueq: 8.5 ft

Duration: 300.0 s




Pore Pressure (ft)

JobNo: 15-53063 Sounding: COF-C057
AECO M Date: 10-Aug-2015 10:30:52 Cone: 374
Site: Coffeen Power Plant, Coffeen, IL ConeArea: 15sqcm
200.0
150.0
100.0
50.0
0.0 T !
0 300 600 900
Time (s)
Filename: 15-53063_SP57.PPD U Min: 24.0 ft WT: 3.391m/11.125ft
Trace Summary: Depth: 10.750 m / 35.269 ft U Max: 189.0 ft Ueq: 24.1 ft

Duration: 900.0 s



Vibrating Wire Piezometer Installation Summary



Job No:

Client:

Project:

Date:

Coordinate Collection Method:
Coordinate Datum:

15-53063

AECOM

Coffeen Power Station

August 4 to 11, 2015

TC-7 GPS Receiver (Handheld) Where: P =CF (Li-Lc)

NAD83

RST VIBRATING WIRE PIEZOMETER INSTALLATION SUMMARY

) . Piezometer . . Calculated Calculated

Installation Deployment ) Cable | Piezometer Calibration j ) j )

. . Deployment . Piezometer . After Piezometric Piezometric

Location ID Adjacent CPT Depth Time ) Length Baseline Factor Comments
() Date (hr) Serial No. (m) (L) Deployment (CF) Surface Surface
(Lc) (P; kPa) (P; ft of head)

COF-P008 COF-C014 19.02 12-Aug-15 9:25 VW33848 19 8353.5 7866.9 0.10395 50.58 16.92 4.0 ft W of CPT
COF-P007 COF-C018 15.01 12-Aug-15 10:55 VW33845 13 8828.0 8693.6 0.11392 15.31 5.12 2.75 ft W of CPT
COF-P001 COF-006 11.99 12-Aug-15 12:45 VW33847 19 8909.0 8794.2 0.10804 12.40 4.15 4.25 ft N of CPT

m




AECOM Geotechnical Report Attachment E
Coffeen Power Station
Ash Pond No. 1

Attachment E. Lab Test Data

October 2016



DYNEGY - COFFEEN, ILLINOiS

15151122
9/9/2015
Boring | Sample| Depth | Depth | Moisture Unit Atterberg Limits | Particle | Double | Specific Perm Consol Ccu Direct | Pinhole | Crumb | USCS
1D From, To, Content, | Weight | LL PL Pi Size Hydro Gravity cmisec Triaxial | Simple Disp. Test Symbol
% Analysis | % Disp. Shear Grade
feet feet NOTE* NOTE* NOTE* NOTE* | NOTE* | NOTE* NOTE* NOTE*

ST_] 10 ] 25 [ 128 ] I | [ | I I I |
Color brown & gray Visual Classification Fill: Sandy Lean Clay trace Fine Gravel

S2 | 35 50 | 203 ] [ 31 [ 14 | 17 ] | 271 ] | | | | |
Color brown & gray Visual Classification Sandy Lean Clay trace Fine Gravel

s3 | 60 75 | 154 ] I | I [ NOTE* | | [ | | | I
Color brown & gray Visual Classification Sandy Lean Clay trace Gravel

s4 | 85 100 [ 161 ] I | I [ 24* | [ [ [ [ Nt T 1]
Color brown & gray Visual Classification Sandy Lean Clay trace Fine Gravel

S5 | 135 | 155 ] 147 [ 1167 [ 358 ] 15 [ 20 | ] NOTE* | NOTE* | I | {
Color dark grayish brown with yellowish brown & dark gray Visual Classification Lean Clay with Sand

$6_ | 185 | 200 [ 232 ] [ I I | I | | I

COF-B001 Color brown & gray Visual Classification Silty Lean Clay trace Fine Sand & Organics

S7 | 210 [ 230 ] 234 [ 1018 [ 66 [ 22 | 44 ] 22¢ | | 1.3E-08* ] [ NOTE*]T ND1T | 3 ]
Color gray with yellowish brown Visual Classification Fat Clay with Sand

s8 | 235 [ 250 [ 196 | [ 41 15 ] 26 ] [ 268 ] { | I | |
Color brown & gray Visual Classification Sandy Lean Clay trace Fine Gravel

S9 [ 285 ] 300 [ 168 ] L [ [ 1 I I I | I I I
Color brown & gray Visual Classification Sandy Lean Clay trace Fine Gravel

$10 | 300 | 320 ] I N I I I l I | I
Color Visual Classification

S11 | 335 [ 350 ] 117 | [ 30 | 13 [ 17 ] [ 273 ] | | | | I
Color brown & gray Visual Classification Lean Clay trace Fine Gravel

TESTED BY: KJL-JDM NOTE™: SEE ATTACHED DATA SHEETS
APPROVED BY: RS NOT ASSIGNED, RUN WITH CU & DSS |
Tlerracon
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SIEVE DIAMETER, PASS
. — |
1.5" 375 100 90 ’ {\
1" 25.0 100 N
3/4" 19.0 100
1/2" 12,5 % 80
38" 9.50 9% | N
#4 475 95 ™
#10 2.00 93 70 \.\
#20 0.850 89 ‘\
#40 0.425 84
#60 0.250 73 \
#140 0.106 59 60 1§
#200 0.075 56.2 =
0.0436 48.8 ) N
0.0315 435 Z 50 -
0.0204 38.3 & N
0.0121 30.4 < \
0.0087 275 40
0.0062 25.8 \‘\
0.0028 212 .
0.0013 18.6 \.
30
‘\1
D60 0.1155 <]
D30 0.0116 20 B )
10
SPECIFIC GRAVITY  2.68 0
ASSUMED 100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
ASTM D422 PARTICLE-SIZE ANALYSIS OF SOILS
BORING SAMPLE DEPTH, NAT ATTERBERG LIMITS
D D feet DESCRIPTION SYMBOL| M% LL PL Pl

COF-B001 s3 6TO75 SANDY LEAN CLAY TRACE GRAVEL 154

BROWN & GRAY

PROJECT DYNEGY

COFFEEN, ILLINOIS JOB NO. 15151122 DATE 9/1/2015

N:ACMILAB_DATAIO0 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[15151122 Hydrometer Plot COF-B001-53-6.0.xIsJATTERBERG M% 1rE fracon




U.S. STANDARD SIEVE OPENINGS [N INCHES & STANDARD SIEVE NUMBERS
10 20 40 60 140 200
100 L E—— i
:dx\\
90 -
80 RN
~
70 B
=x i .
< 60
w - —G_—
Z \ S~
I 50 % —B
- .
& y
Q 40 ——
L A3
a 1
30 2
* S~
t &
20 .
Sl
10 e
e
I i —&
0 I I
10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
—@— ASTM D422 — & — ASTM D4221 DOUBLE HYDROMETER
GRAIN SIZE DISTRIBUTION CURVE
ASTM D422, % 0.005 mm 30.2 ASTM D4221 DOUBLE HYDROMETER, % 0.005 mm 7.2 DISPERSION, % 24
BORING SAMPLE DEPTH, ASTM UNIFIED | NAT ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL| M% LL PL Pi
COF-B001 sS4 8.5-10.0 SANDY LEAN CLAY TRACE GRAVEL, BROWN & GRAY
PROJECT DYNEGY
COFFEEN, ILLINOIS JOB NO. 15151122 DATE 9/2/2015

NACMILAB_DATAMO Projects in Progress\2015 Projects in Progresst15151122 Lab Data\(15151122 HydrometerDoublePlot COF-B001-$4-8.5 xis]Double Hydrometer Date
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DISPERSIVE CLAY SOILS BY THE PINHOLE TEST
ASTM D 4647, METHOD A

9/9/2015
PROJECT DYNEGY
JOB NO. COFFEEN, ILLINOIS
SAMPLE ID COF-B001, S4, 8.5 - 10.0 feet
COMPACTION CHARACTERISTICS UNDISTURBED
WATER CONTENT 15.1%
DISTILLED WATER ADDED YES X NO

CURE TIME NATURAL MOSITURE, NO CURE

BY

JDM

SAMPLE DESC.

FLOW STARTED ON

SANDY LEAN CLAY TRACE GRAVEL, BROWN & GRAY

FINAL HOLE

0.9

mm

/

TURBIDITY FROM SIDE

MOD.

DARK | DARK

SLIGHT
DARK

BARELY
VISIBLE

CLEAR

CLEAR
FROM
TOP

REMARKS

...........

>

>

TIME, | HEAD,
min | inch
LI 2.
L2 2.
D3 2.
JA 2..]
I 2]
I 21110,
A 2 .
I 2.
A 2.
10 2
LT [
L2 7]
I [
JA L [
5 7
WA 151800,
L2018
I B
S L
5 15
N 40
N 40,
W3 40
LA 40
5 40

1ST TRIAL

FLOW, FLOW
RATE, | VERY
DARK

ml | sec| ml/sec
J80160) 022 | .
J25160 1 021 | ..
251601 021 | .
1201600 020 | .
1201601 020 | .
110[60 1 018 | ...
.98 1601, 08 | .
J10160) 018 | .
J200601 020 | ...

12,0 60 | 0.20
3401601 057 | ..
3401601 057 1 ...
3401601 057 | ...
3351601056 | ..

35.0| 60| 0.58
600160 100 | ...
5901601 098 | ..
8901601 098 | ...
8001601 1.00 | ...

59.0 | 60 | 0.98
1180160 | 197 | ...
12001601 200 | .
J1200] 60 | 200 | ..
12001601 200 [ ...

120.0] 60 | 2.00

>

CLASSIFICATION =

ND1

N:\CMILAB_DATAI00 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[15151122 PinholeDispersion COF—BO(1 [-E rrac 0 n




CRUMB TEST (ASTM D6672)

ProjectMo.. | &5 )5 1/ 2 2, Project Name: [ h/E Gy Location: (CoFFEEMN | Ll
BoringNo.: (O — 200 Sample Mo 5 i Depth; &. 5 = /é,ﬁir)a ft D m
Visual Classification: Color:
Moisture Content of Sample: | [as-received | [nsitu | airdried
Tare Number Wet Mass + Tare Dry Mass+ Tare Tare Mass Water Content
(8) (g) (8 (%)
AL <79 63.22 57.75 21 00 /5.
Specimen Specimen Specimen
identification: Identification: Identification:
Spec. Container Spec. Container Spec. Container
ldentification; g Identification: identification: ‘
Method:| %A (Natural) Method: A {Matural) Method: |__|A(Natural)
B (Remolded} B {Remolded) B (Remolded)
Water Type:] »¢|Distilled Water Type: Distilled Water Type:| |Distilled
Type IV Type IV Type IV
Initial Water Temp. {’C}: 22.5 Initial Water Temp, {*C}): Initial Water Temp. {°C}:
Start Time (hhemmiss): 20 B/(: 20 Start Time (hh:mmss): Start Time {hh:mmiss):
Target Time Temp. | Target Time Temp. | Target Time Temp.
Reading | Taken |Grade| ({°C) Reading | Taken |[Grade| (°C) Reading | Taken |Grade| (°C)
2mint15s 9;5333«9 i 22.1 2mint 15 Zmimt 155
1ht8min Qrgzion { A€, % {1htBmin 1 ht8min
G6htaSmin| Zrgeprony  f 2 £ 6 htas mm 6h + 45 min
Dispersive Dispersive Dispersive
Classification: |/fifes, - Die g Classification: Classification:

Additional water added to remold

[1y[ Iw

the specimen {Method B):

Additional water added to remold

[ Iv[ 1w

the specimen {Method B}:

Additional water added to remold

the specimen (Method B): | Y l l N

Remarks
Prepared By Joha s, Tested By _Jof ., /Tiris,
Date: 9/,/)5 Date: (/s

Input By: _Jolia pevill, Revewed By
Date: G/g /;5

Date:




CRUMB TEST D6572
DYNEGY
COFFEEN, ILLINOIS
15151122
COF-B001 s4

2 MIN

GRADE: 1

DISPERSIVE CALSSIFICATION: ~ NONDISPERSIVE

1 HOUR

GRADE: 1

DISPERSIVE CALSSIFICATION:  NONDISPERSIVE

6 HOUR

GRADE: 1

DISPERSIVE CALSSIFICATION:  NONDISPERSIVE

Grade 1 - Nondipersive
Grade 2 - Intermediate

Grade 3 - Dispersive

Grade 4 - Highly Dispersive

8.5-10.0 feet

Te

(falU




ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF COHESIVE SOILS

ASTM D2435
0.56
0.55
‘1:*\
N\
0.54 B
R
0.53 ¢
\
N\
N\
0.52 '
AN
N\
0.51 \*\
\
\
(]
o 0.50 A
K A
s \
=) 0.49 \
o \
e \
0.48 o \
\
0.47 S
‘\ \
\
N \
0.46 S N
. \
\
\
0.45 - A
- \
~
0.44
0.43
0.1 1 10 100
PRESSURE, tsf
DIAMETER, mm | 6354 | HEIGHT, mm]  25.26 PROPERTY BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE, tsf 0.94 MOISTURE, % 18.8 18.1
PRECONSOL. PRESSURE, tsf 3.00 DRY DENSITY, pcf 109.0 113.7
OVER CONSOLIDATION RATIO 3.2 SATURATION, % 93 102
COMPRESSION INDEX 0.13 VOID RATIO 0.547 0.479
REBOUND INDEX 0.036 SAMPLE TYPE UNDISTURBED
LIQUID LIMIT | 35 [PLASTIC LIMIT | 15 | PLASTICITY INDEX_ | 20 [ sPECIFIC GRAVITY [ 2.7 ESTIMATED
SAMPLE DESCRIPTION  LEAN CLAY WITH SAND, DARK GRAYISH BROWN WITH YELLOWISH BROWN & DARK GRAY
BORING NO.| COF-B001 | SAMPLE NO| S5 | DEPTH, feet | 13.5-15.5
DYNEGY
COFFEEN, ILLINOIS
15151122
9/4/2015

NACMILAB_DATAWD0 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\BO01\[15151122 Consolidation COF-BOO1VSS1 I-E rrac 0 n




ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF COHESIVE SOILS

ASTM D2435
-1.0
0.0 0—-:'\
1.0 \‘\\
N\
AN
2.0 \\
AN
N
© 3.0 N
. A
% \
5 4.0 \
\\\
5.0
' \
\.\\ \
N \
\\
6.0 \
~ 1%
7.0
8.0
0.1 1 10 100
PRESSURE, tsf
DIAMETER, mm | 6354 | HEIGHT,mm|  25.26 PROPERTY BEFORE TEST AFTER TEST
OVERBURDEN PRESSURE, tsf 0.94 MOISTURE, % 18.8 18.1
PRECONSOL. PRESSURE, tsf 3.00 DRY DENSITY, pcf 109.0 113.7
OVER CONSOLIDATION RATIO 3.2 SATURATION, % 93 102
COMPRESSION INDEX 0.13 VOID RATIO 0.547 0.479
REBOUND INDEX 0.036 SAMPLE TYPE 3" SHELBY TUBE
LIQUID LIMIT | 35 | PLASTIC LMIT | 15 [ pLASTICITY INDEX | 20 | sPecIFic GRAVITY | 2.7 ESTIMATED
SAMPLE DESCRIPTION  LEAN CLAY WITH SAND, DARK GRAYISH BROWN WITH YELLOWISH BROWN & DARK GRAY
BORING NO.| COF-B001 | SAMPLE NO.| S5 | DEPTH, feet | 13.5-15.5
DYNEGY
COFFEEN, ILLINOIS
15151122
9/4/12015

NACMMLAB_DATA\00 Projects in Progress\2015 Projects in Progress\16151122 Lab Data\B001\{156151122 Consolidation COF—BOO1~SE1 [-E rrac 0 n




PRESSURE, Cv50,
tsf cm2/sec
0
0.75
1 1.87E-04
1.5 7.33E-04
2 4.30E-04
3 3.18E-04
4 1.86E-04
8 2.22E-04
16 1.55E-04
AVERAGE 3.19E-04

DYNEGY
COFFEEN, ILLINOIS
16151122
9/4/2015

ADDITIONAL CONSOLIDATION DATA

COF-B001
S5
13.6-15.6
Cv90, Av,

cm2/sec cm2/gq
1.88E-04 3.81E-06
7.38E-04 1.11E-05
4.33E-04 1.37E-05
3.20E-04 1.37E-05
1.87E-04 8.90E-06
2.23E-04 7.47E-06
1.56E-04 4,95E-06
3.21E-04 9.08E-06

cm2/g

2.47E-06
7.20E-06
8.87E-06
8.91E-06
5.85E-06
4.94E-06
3.34E-06

5.94E-06

4.61E-10
5.28E-09
3.82E-09
2.84E-09
1.09E-09
1.10E-09
5.18E-10

2.16E-09

N:ACMILAB_DATAN00 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\B001\[15161122 Consolidation COF—BOO1~SS-11 re rrac D n




25
S
H 20
E
A & ;
R F e
15 = 1
p 4 -
pad |
S s R 4
T i P "
R 10 PLid 1= ~4 ™
—3 = <
E 124 )4 5N L
S L Aededet A IRESK KN N
, , A
S 5 [ : v:‘ A K \ -
, LA / 4R W1/ \ \
= ANy NN \
A H \ | :
0 i ! \ I | i ;
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
NORMAL STRESS, psi
EFFECTIVE STRESS --- |ANGLE OF INTERNAL FRICTION, deg 28.4 COHESION, psi 1.1
TOTAL STRESS == |ANGLE OF INTERNAL FRICTION, deg 18.0 COHESION, psi 2.9
40 SPECIMEN ID: A B C
D WATER CONTENT, % 14.1 12.8 17.3
5
VE3 ¢ |prY DENSTTY, pot 118.3 | 116.1 | 115.6
. E
I o £ |[saTuraTION, % 89 77 102
A3O A
T - VOID RATIO 0.42 0.45 0.46
o 1Z
r>° “ WATER CONTENT, % 15.6 16.1 15.9
=
% |DRY DENSITY, pcf 118.5 117.4 117.9
S20 = Lr @
T - v ) g SATURATION (B PARAMETER) 0.96 0.96 0.95
R / g S
E15 A4 W |vorp RATIO 0.42 0.43 0.43
S L/ L
s 1/ =T FINAL BACK PRESSURE, psi 99.6 100.4 | 100.2
10 Hi Lt
',[;’/,- ~ MINOR PRINCIPAL STRESS, psi 3.5 6.8 14.0
/]
z 5 i EFFECTIVE STRESS PEAK AT % STRAIN 4.0 4.0 4.0
I EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 14.5 10.2 20.7
0
0 5 10 15 20 ||TOTAL STRESS PEAK AT % STRAIN 4.0 4.0 4.0
STRAIN, % TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 14.5 10.2 20.7
CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR}, psi 24,1 13.1 34.0
SAMPLE TYPE: 3" SHELBY TUBE TIME TO 50% PRIMARY CONSOLIDATION, min 23.00 1.60 7.20
DESCRIPTION OF SPECIMENS; STRAIN RATE, % / hour 0.76 2,23 2.34
LEAN CLAY WITH SAND, DARK GRAY WITH INITIAL DIAMETER, inch 1.369 | 1.376 | 1.368
YELLOWISH BROWN & DARK GRAY
INITIAL HEIGHT, inch 2,795 2.865 2,757
LL 35 PL 15 I PI 20 I Gs 2.7 EST. |AREA AFTER CONSOLIDATION, inch2 1.470 1.479 1.450
PROJECT NO. 15151122 PROJECT: DYNEGY
COFFEEN, ILLINOIS
BORING #: COF-B0O0O1
LABORATORY : TERRACON - LENEXA SAMPLE #: S5
DATE : 9/8/2015 DEPTH, feet: 13,5 - 15.5

PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL

COMPRESSION TEST ON COHESIVE SOILS 1rerracon
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DYNEGY
13.5-15.5

15151122 COF-B001 S5
6.0
55 5 —
s 5.0 ." e =
p ; 45 —f e —
TE 4.0 /
NS T R e - |
C S 3.0 e S b = e L —— —
2.5 ==z
'R
P A 2.0 'E,’ —
AT s if
L | ' '
1.0
0.5
0.0
0 5 10 15 20
STRAIN, %
FAILURE SKETCH FATILURE SKETCH FATILURE SKETCH
T T Ly ,',.)" ), . /.
N i
N I !
/ N v ’ \\ /
/ \ {
N §
/ | - )
‘ PR pom e
§ "'“// 3 B \ /7
AN
\‘ §
/ / |
o 4 b
4 j \ ,
SPECIMEN A SPECIMEN B SPECIMEN C
REMARKS :

SPECIMENS SATURATED BY THE WET METHOD.
% STRAIN,

% STRAIN.

)

EFFECTIVE STRESS FAILURE DATA BASED ON 4

EFFECTIVE STRESS MOHR'S CIRCLES DRAWN AT 4
% STRAIN.

% STRAIN.

G

TOTAL STRESS FAILURE DATA BASED ON 4

TOTAL STRESS MOHR'S CIRCLES DRAWN AT 4
DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS

AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

Terracon
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DYNEGY

16151122 COF-B001 S5

13.5 - 15.5

D> mMI W

nummaog-Hw

av]

25

20

10 2

PYAN

MAY

LSy

25 30 35 40

NORMAL STRESS, PSI

45 50 55

60 65 70 75

m>3TOo o
DO H4>» —< MmO

mMIOCwmnmmUT

wmmIT4d®m

ih

10
STRAIN, %

15

20

m>I O T

MIICWKWWwMmMmAOT

— W

[, R S S - ‘ — . - : ]

-4

-8

-10
10

STRAIN, %

15

20

Tlerracon
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
10 20 40 60 140 200
100 & L o—8
T
90 ! = -
80 I
1
\ 8
70 T N
' AN
. \ N
=
s &0 Y B
w
Z
T 50 \
E 1
& } —e—
g 40 I m— —
w 1
o 1
30 i
r -
W P
20 N
g
10 LS —
—E
! —
0 1
10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
—e— ASTM D422 — B — ASTM D4221 DOUBLE HYDROMETER
GRAIN SIZE DISTRIBUTION CURVE
ASTM D422, % 0.005 mm 47.4 ASTM D4221 DOUBLE HYDROMETER, % 0.005 mm 10.3 DISPERSION, % 22
BORING SAMPLE DEPTH, ASTM UNIFIED | NAT ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL| M% LL PL PI
COF-B001 s7 21.0-23.0
PROJECT DYNEGY

COFFEEN, ILLINOIS

JOB NO. 15151122

DATE 9/2/2015

NACMLAB_DATANOO Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[15151122 HydrometerDoublePlot COF-B001-87-21.0.xIs]Hydrometer Data
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-

MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER

ASTM D 5084 - 03 METHOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITH 0.005 N CaS04

N

PROJECT NAME:  DYNEGY PROJECT NUMBER: 15151122
LOCATION: COFFEEN, ILLINOIS DATE: _ 7/30/2015
PANEL IDENTIFICATION: Lenexa Perm Board
SAMPLE ID: COF-B001  S7  21.0-23.0 feet BURETTE AREA:  0.312 cm”2
SAMPLE DESCR.:  FAT CLAY WITH SAND, GRAY WITH YELLOWISH BROWN BURETTE INCREMENT LENGTH: 1,000 cm
VOLUME PER INCREMENT:  0.312  cm?3
INITIAL ADDITIONAL DATA '
MOISTURE% DENSITY
W&T, g 14502 WETWT,g 4756 SPECIFIC GRAVITY:  2.70 RECOMPACTED?: NO
D&T.g 12394  DIAIn 2.872 729 om SPECIFIC GRAVITY: ASSUMED PROCTOR, pcf: NA
T.g 33.98 HT, in 2,225 565  om POROSITY, %:  39.6 OPTIMUM, %: NA
AREA 4180  cmf2 SATURATION, %: 96,6 COMPACTION, %: NA
MOIST- DENSITY: 1257 PCFWET VOID RATIO:  0.66 OVER OPTIMUM, %: NA
URE, % 234  DENSITY. 101.8 PCF DRY
SATURATION: LATERAL PRESS.. 1040  psi BACK PRESSURE (=UPPER=LOWER): _ 100.0 _ psi
DURING LATERAL PRESS.:  104.0  psi H2:  100.0 psi Hi:  100.0  psi
TEST: BIAS PRESSURE (=H1-H2) 0.0 psi
ELAPSED DELTA out IN
H1 H2 TIME H Ln HYDCON  FLOW FLOW  OUT/N HYD %FROM TEMP.  TEMP.
VALUE  VALUE _min cm Hi/H2 k, cm/sec cm’3  om3 RATIO GRAD  MEANK [ CORR.:
8.8 67.6 0.00 58.8
9.0 67.4 147.00 58.4  0.006826 1.52E-08 0.06 0.06 1.00 10.3 21 23.0 0.931
9.3 67.1 428.00 57.8  0.010327 1.20E-08 0.09 0.09 1.00 10.2 5 23.3 0.925
9.5 66.9 614.00 57.4  0.006944 1.22E-08 0.06 0.06 1.00 10.2 3 23.2 0.927
10.3 66.1 1439.00 55.8  0.028270 1.11E-08 0.25 0.25 1.00 9.9 12 23.6 0.918
HYDRAULICCONDUCTIVITY(k20)=I AVERAGE  1.3E-08 cm/sec I
MAXIMUM  1.0E-03 TO 1.0E-04 2 0.75< 30 % < 25 AT
HYDRAULIC 1.0E-04 TO 1.0E-05 5 RATIO MAX > 1.0E-8
GRADIENT 1.0E-05 TO 1.0E-06 10 <1.25  HYDRAULIC ~ OR
1.0E-06 TO 1.0E-07 20 GRADIENT % < 50 AT
less than 1.0E-07 30 ALLOWED < 1.0E-8
1.0E-03 e, e, ,—,—m—————— e e ey
“WwheEeHe-0_—ee————--8k s - e
(5]
[}
“
£ 1.0E-05
(5]
£
2
5 1.0E-06
]
@]
Z
3
o 1.0E-07
i
>
g — : :
> 1.0E-08
1.0E-09
0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00 1600.00
TIME, minutes

J

NACMALAB_DATA00 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[16151122 Permeablﬂy 05084-C COF-B001-87-21.0 1 [-E r ra c O n




CONSOLIDATED UNDRAINED DIRECT SIMPLE SHEAR TESTING OF COHESIVE SOILS

ASTM D6528
40.0 Resuit 1
Result 2
~ - =~ = Result3
35.0
30.0
_ 250
[0}
Q.
@
o
&
5 20.0
(0]
£
n
15.0
10.0
1 el
5.0 S
[ S .
\
LA Iy s
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 450 50.0
Normal effective Stress, psi
RESULT 1 RESULT 2 RESULT 3 RESULT 1 RESULT 2 RESULT 3
INITIAL DATA NORMAL EFF. STRESS, psi 5.8 12.1 23.9
AREA, inch2 5.371 5.371 5.379 PRESHEAR MOISTURE, % 30.8 30.6 29.5
HEIGHT, inch 0.704 0.701 0.701 PRESHEAR VOID RATIO 0.80 0.75 0.72
MOISTURE, % 28.2 28.5 29.3 FINAL MOISTURE, % 30.9 30.7 29.6
DRY DENSITY, pcf 92.3 93.5 93.1 FINAL VOID RATIO 0.81 0.77 0.76
SATURATION, % 92 96 98 SHEAR STRAIN RATE, %/min 0.086 0.087 0.090
VOID RATIO 0.83 0.80 0.81 t95 @ MAX STESS, min 0.82 1.58 3.23
LIQUID LIMIT 66 PLASTIC LIMIT | 22 PLASTICITY INDEX 44
SAMPLE TYPE UNDISTURBED l SPECIFIC GRAVITY | 2.7 ESTIMATED
SAMPLE DESCRIPTION FAT CLAY WITH SAND, GRAY WITH YELLOWISH BROWN
PROJECT NAME: DYNEGY BORING NO. COF-B001
LOCATION: COFFEEN, ILLINOIS SAMPLE NO. S7
JOB NO.: 15151122 DEPTH, feet 21.0-23.0

o oATA G P “EITEICDI'I
NACMILAB_DATA\OO Projects in Progress\2015 Projects in Progress\15151122 Lab Data\{15161122 DirectSimpleShear COF-BC




DYNEGY
COFFEEN, ILLINOIS

Shear Strain, %

15151122
9/9/2015
BORING NO. COF-B001
SAMPLE NO. S7
DEPTH, feet 21,0-23.0
7.0 l
Result 1
6.0 1 Result 2 —
= === Resuts | B e TempmTTTTTO - M-~
5.0 -
¢
7
/
— /
@ /
2 40 7
g [
2 /
P '
%] '
@ 3.0 ’ -
) i -
< s | e
w t /
1
2.0 4
i e —
i
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DYNEGY
COFFEEN, ILLINOIS

15151122
9/9/2015
BORING NO. COF-B001
SAMPLE NO. S7
DEPTH, feet 21.0-23.0
0.25
Result 1
Result 2
0.20 [
e~ — - - - Result3
0.15 WV P il S O von: st S i Ve 04
X P "’ .,JV"NI"-\N--‘\‘- ﬂ\“"*~" Skt DRy
. 0.10 e -
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8 005
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Shear Strain, %
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- - -~ Result3
1
0.01 0.10 1.00 10.00 100.00
Shear Strain, %
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DYNEGY
COFFEEN, ILLINOIS

15151122
9/9/2015
BORING NO. COF-B001
SAMPLE NO. S7
DEPTH, feet 21.0-23.0

CONSOLIDATION TIME CURVES; RESULT 1

-0.002 —a— 864 psf
—_—
= 0.002
g — L —e—
< 0.004 ‘l==*-‘.'7.=l=Lq_ m
5 i —‘F' ""‘l—l—’—lrl-ml
8 0.006
S 4
% 0.008
o 0 -
3" -
L ™ A 4| ] .
0.010 T-— e T——“
0.012 t
0.1 1 10 100 1000 10000
Time, minutes
—<— 100 psf
CONSOLIDATION TIME CURVES; RESULT 2 540 psf
0.000 $ S —6—¢ € @< — ¢ v —&— 1080 psf
‘\‘*_.____L I _L_ i —a— 1728 psf
0.005 “\\‘
S —a—
g —*‘ﬁ‘r‘[‘-ﬂ‘b:
< 0.010 5 ="
£
g 0.015(9\ Sy g
2 eo—e-5
e 9—%9__63___( D D). I, Y Fany
OroOro-0oro-G-ooaaR
0.020
0.025
0.1 1 10 100 1000 10000
Time, minutes
. —— 100 psf
CONSOLIDATION TIME CURVES; RESULT 3 540 psf
0.000 @ o9 % ‘; ; : $ i % ‘; ;‘ 46 ;ICCG 40060 —&— 1080 psf
0.005 ﬁ* .g- ] N —4— 2160 psf
) A A || —0— 3456 psf
0.010 A A "H [—- S—
—B—
£ o015 $O
5 0020 O Tore S =
g o
8 ‘(9-—(9._{ O—1S-Ble)
;:; 0.025
z
0.030 >\A-—_V._ =
T < ‘0*-4&‘
0.035 I S0 DN =
0.040 _?.
0.1 1 10 100 1000 10000

Time, minutes

N:\CM\LAB_DATA\00 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[15151122 DirectSimpleShear COF-B00 I I E rra c 0 n




DISPERSIVE CLAY SOILS BY THE PINHOLE TEST
ASTM D 4647, METHOD A
9/9/2015

PROJECT DYNEGY
JOB NO. COFFEEN, ILLINOIS

FINAL HOLE

1.0

mm

SAMPLE ID COF-B001, S§7, 21.0 - 23.0 feet
COMPACTION CHARACTERISTICS UNDISTURBED
WATER CONTENT 26.9%

/

DISTILLED WATER ADDED YES X NO
CURE TIME NATURAL MOSITURE, NO CURE
BY JDM
SAMPLE DESC. FAT CLAY WITH SAND, GRAY WITH YELLOWISH BROWN
FLOW STARTED ON 1ST TRIAL
TIME,| HEAD,| FLOW, FLOW TURBIDITY FROM SIDE CLEAR REMARKS
RATE, | VERY MOD. | SLIGHT | BARELY | CLEAR FROM
DARK | DARK | DARK | DARK | VISIBLE TOP
min inch ml [ sec| ml/sec
WAz ssfeo) oze | Y .
L2z fraofeo] 028 | )l | R I S U S O
W3z fssfeof o2s | X oo X
Gz Jrasfeof oan Lol SO OO S O
Wz fmesleof 020 | XX
JBfz fmadeof 020 | L XX
Loz faedeolos L XX
LBz fesleol os L XX
Loz feeleo ] os | S O S RO
10 2 10.5 | 60 0.18 X X
Wiz fessleo ] oas |l XX
L2 frofeesfeof oaa | X X
Ll dasoaleo oas LXK
LAlrdaeoleo ] 043 | ) S O S R
5 7 26.0 | 60 0.43 X X
181830180 1 088 e LR Barely Visible
L2ofassaofeof oo | S N ) R
J3ofds]saofeof oo | Xl |Barely visiole
Lalms s eo ] oo | XX
5 15 54.0 | 60 0.90 X Barely Visible
WA A0 B0 80 ) 135 e Xl ... [Barely Visible
2..0..40 19601601 1.80 | e Xewodoemnaeo ... |Barely Visible
.3..1..40 (980160 1 180 | LR |Barely Visble
LA 401935180 1 156 oS (R, SN AR
5 40 96.0 | 60 1.60 X Barely Visible
CLASSIFICATION = NDA1
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CRUMB TEST (ASTM D6572)

Project Mo (515 1122 Project Name:  DYWNEL Y Location: (COEFEEN, | T2
BoringNo.. £k - Boeof Sample Mo, S 7 Depth. 2.0~ “«Z’%@m ft D m

Visual Classification:

Color:

Moisture Content of Sample: [ ]as-received ! |m situ ] air-dried
Tare Number Wet Mass + Tare Dry Mass+ Tare Tare Mass Water Content
{g) (8) (g (%)
AL -5 b3.LY S¥#.28 54 28 281
Specimen Specimen Specimen
ldentification: tdentification: identification:
Spec. Container Spec. Container Spec. Container
Identification: “4 Identification: Identification:
Method:| »JA (Natural) Method: A (Natural} Method: A {Natural)
e {(Remolded) 15 {Remolded) BE {Remoided)
Water Type:| s¢{Distilled Water Type: Distilled Water Type: Distilled
T |Type v T |Type IV [ Type v

Initial Water Temp. (°C): 22 .5

Initial Water Temp, {°C}:

Initial Water Temp. {°C):

Start Time (hivmmiss): &1 ebg) 2o Start Time {hh:mm:ss}): Start Time {hh:mm:ss}:

Target Time Temp. Target Time Temp. Target Time Temp.
Reading | Taken |[Grade| (°C) Reading | Taken |Grade| (°C) Reading | Taken |Grade| (°C)
2min £ 15| &g 20 ef 2,}‘2 2mint 153 k 2mint 155 7

ThtBminlo, L2 & N4 Iht8min 1 h & min
6 h £ 45 min 2B 6 2 24,2 {6hrdSmn 6 h 2 45 min|
Dispersive Dispersive Dispersive

Classification:

Dirpe v.sive

Classification:

Classification:

Additional water added 1o remald

the specimen (Method 8): ‘ l Y l ] N

Additional water added to remold

[ Iv[ ]n

Additianal water added to remold

[ Iv[ ]n

the specimen (Method B): the specimen {Method B}

Remarks:

tnput By J@éw Ak Revewved By.
Date & Date

Tested By. .} %éb@ e H

Date: 9/¢ /15

Prepared By ok /% i

Date: i [1 /e




CRUMB TEST D6572
DYNEGY
COFFEEN, ILLINOIS
15151122
COF-B001 7

2 MIN

GRADE: 4

DISPERSIVE CALSSIFICATION: HIGHLY DISPERSIVE

1 HOUR

GRADE: 3

DISPERSIVE CALSSIFICATION: DISPERSIVE

21.0-23.0feet

6 HOUR

GRADE: 3

DISPERSIVE CALSSIFICATION: DISPERSIVE

Grade 1 - Nondispersive
Grade 2 - Intermediate

Grade 3 - Dispersive

Grade 4 - Highly Dispersive

Terracon




DYNEGY - COFFEEN, ILLINOIS

15151122
9/9/2015
Boring | Sample| Depth | Depth | Moisture Unit Atterberg Limits | Particle | Double | Specific Perm Consol cu Direct | Pinhole | Crumb | USCS
D From, | To, Content, | Weight | LL PL Pl Size Hydro Gravity cmisec Triaxial | Simple Disp. Test Symbol
% Analysis { % Disp. Shear
feet feet NOTE* | NOTE* NOTE* NOTE* | NOTE* | NOTE* | NOTE* NOTE*

ST [ 10 | 25 | 264 ] I I | | I I |

Color brown & gray Visual Classification Fiil: Lean Clay trace Organics
s2 | 35 50 | 259 | [ 35 ] 17 ] 18] [ i | | | |

Color brown & gray Visual Classification Fill: Sandy Lean Clay trace Fine Gravel
ss [ 60 | 75 | 259 | I I | I | I I I

Color brown & gray Visual Classification Fill: Sandy Lean Clay trace Fine Gravel
s4 | 85 [ 105 ] 178 | 1142 ] 40 | 15 | 25 | 26 | | 4.1E-09* | | | NDt= | 1

Color gray with yellowish brown Visual Classification Lean Clay with Sand
s5 [ 135 | 150 | 233 | | | [ | NOTE* | | | | | |

Color brown & gray Visual Classification Fiil: Lean Clay with Sand trace Gravel

COF-B002

s6 [ 150 [ 170 ] 267 | 949 | 25| 18| 7 | | | NOTE* | | | |

Color gray with brown Visual Classification Silty Clay
s7 [ 185 ] 200 | 254 | [ 47 ] 18 ] 29 | i | | | | |

Color brown & gray Visual Classification Lean Clay trace Fine Sand
s8 ]| 235 [ 250 | 189 | l [ [ 1 I I I I I I

Color brown & gray Visual Classification Sandy Lean Clay trace Fine Gravel
sg | 285 300 | 136 | | I ] | NOTE* ] | [ | | |

Color brown Visual Classification Clayey Sand trace Gravel
s10 [ 335 [ 350 | 95 | [20] 3] 71 [ | | | [ |

Color brown Visual Classification Sandy, Silty Clay trace Fine Gravel

TESTED BY: KJL-JDM
APPROVED BY: RMS

NOTE*: SEE ATTACHED DATA SHEETS.

Terracon

20f14




U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

PROJECT DYNEGY

COFFEEN, ILLINOIS

JOB NO. 15151122 DATE

NACMILAB_DATAN0 Projects in Progress\2015 Projects in Progress\15151122 Lab Data\[15151122 HydrometerDoublePiot COF-B002-84-8.5.xis]Double Hydrometer Datz

9/2/2015

10 20 40 60 140 200
100 8
Pl
90
i
80
T
70 \
= \
v 60 } —~@c
w Y S
p= \ <
o 50 Y R}
[
z
3] 40 1
1 1
w 3
o 1}
30 ‘\ e W
20 a_| —
1\
=
10 B
._.__
0
10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
—e— ASTM D422 — & — ASTM D4221 DOUBLE HYDROMETER
GRAIN SIZE DISTRIBUTION CURVE
ASTM D422, % 0.005 mm 29.0 ASTM D4221 DOUBLE HYDROMETER, % 0.005 mm 75 DISPERSION, % 26
BORING SAMPLE DEPTH, ASTM UNIFIED | NAT ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL| M% LL PL Pi
COF-B002 sS4 8.5-105 LEAN CLAY WITH SAND, GRAY WITH YELLOWISH BROWN

Merracon
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MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER

ASTM D 5084 - 03 METHOD C TEST WITH INCREASING TAILWATER LEVEL

FLUID: DEAIRED TAP WATER WITH 0,005 N CaS04

PROJECT NAME. DYNEGY PROJECT NUMBER. 15151122
LOCATION: COFFEEN, ILLINOIS DATE:  7/30/2015
PANEL IDENTIFICATION: Lenexa Perm Board
SAMPLE ID: COF-B002 S4  8.5-10.5 feet BURETTE AREA: 0312 cmA2
SAMPLE DESCR:  LEAN CLAY WITH SAND, GRAY WITH YELLOWISH BROWN BURETTE INCREMENT LENGTH:  1.000 cm
VOLUME PER INCREMENT:  0.312  cmA3
TNITIAL ADDITIONAL DATA
MOISTURE% DENSITY
W&T.g 14303 WETWT, g 495.1 SPECIFIC GRAVITY:  2.70 RECOMPACTED?:  NO
D&T.g 12658 DIAin 2861 727 om SPECIFIC GRAVITY: ASSUMED PROCTOR, pcf.  NA
T.g 3392  HT,in 2182 554  om POROSITY, %: 323 OPTIMUM, %:  NA
AREA 4148  cm2 SATURATION, %:  100.7 COMPACTION, %:  NA
MOIST- DENSITY: 1345 PCF WET VOIDRATIO: 048  OVER OPTIMUM, %:  NA
URE,%  17.8  DENSITY. 1142 PCF DRY
SATURATION: LATERAL PRESS..  104.0  psi BACK PRESSURE (=UPPER=LOWER):  100.0 _ psi
DURING LATERAL PRESS..  104.0  psi H2:  100.0 psi H1:  100.0 psi
TEST: BIAS PRESSURE (=H1-H2) 0.0  psi
ELAPSED DELTA ouT N
Hi H2 TIME H Ln HYDCON FLOW FLOW  OUT/N HYD  %FROM TEMP.  TEMP.
VALUE VALUE  min cm H1H2 k.omlsec  cm’3  cm*3  RATIO GRAD  MEANK c CORR.:
74 67.7 0.00 50.3
7.5 676 28100 601 0003322  3.83E-09 003 003 1,00 10.8 7